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ABSTRACT

Objective: Vitamin D deficiency (VDD) during pregnancy is known to affect the neonatal morbidity and mortality. This study was conducted in 
pregnant women with the aim of assessing the prevalence of VDD in pregnant women and its effect on expecting mother and newborn.

Methods: This was a cross-sectional study done over a period of 2years. 25(OH)D3 level was tested by Chemiluminescent Immunoassay in clinical 
biochemistry laboratory. Subjects were classified into Vitamin D-deficient, insufficient, and sufficient group.

Results: Mean level of Vitamin D in the study population was 21.82±12.95. The level of Vitamin D was found to be sufficient only in 28% (28/100) of 
subjects. Asignificant correlation was observed between newborn birth weight and serum Vitamin D level of the mother. Appearance, pulse, grimace, 
activity, and respiration (APGAR) score was moderately and severely depressed in 17% and 3% of babies, respectively. Pre-eclampsia was observed 
in 8% (8/100) of the subjects. Asignificant correlation was observed between the occurrence of pre-eclampsia and maternal Vitamin D. APGAR score 
was found to be significantly associated with serum Vitamin D.

Conclusion: There is a high prevalence of VDD in pregnant women. VDD in pregnancy is associated with several complications to the expectant 
mother as well as the fetus. Complications such as pre-eclampsia, low birth weight (LBW) babies, and low APGAR score were observed in the present 
study. There is a need of extensive clinical research on the impact of VDD in pregnancy on mother and fetal health.

Keywords: Vitamin D deficiency, Pregnancy, Maternal and fetal outcome, Pre-eclampsia, Appearance, pulse, grimace, activity, and respiration, Low 
birth weight.

INTRODUCTION

Vitamin D is synthesized in skin and performs various physiologic 
functions in the body. Apart from its classical action of regulating 
calcium and bone metabolism, it has been found to be involved in 
immune-modulation, cell proliferation, cell differentiation, and in 
metabolic functions in diverse tissues and organs, including the brain, 
pancreas, and heart [1,2].

Vitamin D has a wide range of actions in pregnancy, including its 
effects on placental function and inflammatory response [3]. Vitamin 
D deficiency (VDD) remains a global under-diagnosed and under-
treated nutritional deficiency among children, adults, and pregnant 
women along with their neonates [4-7]. Studies in India have reported 
a prevalence of VDD over 90% among antenatal population [8-11]. 
Various factors are known to affect Vitamin D concentration in body 
such as geographic location, climate, seasonal changes, diet, exposure 
to sunlight, skin pigmentation, socioeconomic and cultural constraints, 
and outdoor activity [12,13].

The requirement of Vitamin D during pregnancy and lactation is 
increased [10]. Vitamin D is transferred from pregnant mothers to their 
fetus and thus, it has the potential to influence development of the fetus. 
VDD during pregnancy has many health implications on both expectant 
mother as well as newly borne baby. Expectant mothers with VDD are at 
increased risk of pre-eclampsia, gestational diabetes mellitus, preterm 
labor, premature rupture of membranes (PROM), and preterm PROM, 
whereas newborns are likely to suffer from low birth weight (LBW), 
intrauterine growth restriction, neonatal tetany, neonatal jaundice, and 
congenital and infantile rickets [14,15].

VDD during pregnancy is known to affect the neonatal morbidity and 
mortality [12,16,17].

VDD especially during late pregnancy is associated with adverse fetal 
outcome as evidenced by low appearance, pulse, grimace, activity, and 
respiration (APGAR) score [18,19].

In the recent years, Vitamin D is one of the micronutrients which have 
gained massive interest in the fields of health and biomedical research 
community. There is a dearth of studies assessing the prevalence of 
VDD and its impact on maternal and fetal outcome in our state. With 
this background in mind, the present study was conducted to estimate 
serum Vitamin D levels in pregnant women with the aim of assessing 
the prevalence of VDD in pregnant women and its effect on expecting 
mother and newborn.

METHODS

This was a cross-sectional study conducted in the Department of 
Biochemistry in collaboration with Department of Obstetrics and 
Gynecology, Indira Gandhi Institute of Medical Sciences, Patna, India, 
during February 2022–January 2024 after due approval by the 
Institutional Ethics Committee.

A total of 100 pregnant females visiting antenatal clinic were recruited 
in the study by convenience sampling method. Informed consent 
was obtained from every participant. Both primigravida (pregnant 
for the 1st time) and multigravida (has been pregnant more than 
1time) women with singleton pregnancy were included in the study. 
Information about sociodemographic characteristics of the participants 
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such as age, residence, educational level, food preferences (vegetarian 
or non-vegetarian), gestational age, parity, comorbidities, and intake of 
food supplements were obtained.

Pregnant women with a history of any chronic medical or surgical 
illness or intake of drugs affecting calcium and Vitamin D metabolism 
were excluded from the study.

Labor and delivery details were also recorded. Newborn birth weight 
was recorded at birth. The APGAR score at 1min of birth was noted.

A 5 mL of venous blood was collected from all subjects. 25(OH)D3 
level was tested by chemiluminescent immunoassay in the clinical 
biochemistry laboratory. Based on the level of Vitamin D, subjects 
were classified into following three groups according to internationally 
accepted guidelines [20,21].
A.	 VitaminDdeficientgroup(<20ng/mL)
B.	 VitaminDinsufficientgroup(20–30ng/mL)
C.	 VitaminDsufficientgroup(>30ng/mL).

The data analysis was done using the program, the Statistical Package for 
the Social Sciences (SPSS for Windows, version21.0, Chicago, SPSS Inc.). 
Descriptive statistics were used to characterize the study population. 
Categorical variables were reported as frequency and percentages while 
continuous variables were expressed as mean±standard deviation. 
p<0.05wasconsideredstatisticallysignificant.

The mean age of the study population was 26.23±3.85 years 
(Supplementary Table 1). Mean level of Vitamin D in the study population 
was 21.82±12.95 (ng/mL). Out of 100 pregnant women tested, the level 
of Vitamin D was found to be sufficient only in 28% (28/100) of subjects. 
Vitamin D level was lower than recommended in 72% (72/100) of 
subjects; Vitamin D was insufficient and deficient in 24% (24/100) 
and 48% (48/100) of the subjects, respectively. The mean period of 
gestation was 33.37±3.72weeks. The mean weight of the newborn was 
2.71±0.33kg. Asignificant correlation was observed between newborn 
birth weight and serum Vitamin D level of the mother. The mean 
APGAR score was 7.17±1.20. APGAR score was normal (7–10) in 80% 
of baby delivered. It was moderately and severely depressed in 17% 
and 3% of babies, respectively (Table1). The clinical and demographic 
characteristics of the study population are shown in Table1.

Vaginal delivery was observed in the majority of the subjects (84%). 
Majority of the subjects were pregnant for the 1st time (45/100). 
Gravida status of the subjects did not show any significant relation 
with Vitamin D level. Majority of the patients (61/100) were living 
in rural areas. No significant relation was observed between place of 
residence and Vitamin D level. Educational level of the subjects was not 
associated with the Vitamin D level and outcome of pregnancy. Food 
habits and mode of delivery did not show any significant correlation 
with Vitamin D level.

Pre-eclampsia was observed in 8% (8/100) of the subjects. Asignificant 
correlation was observed between occurrence of pre-eclampsia and 
maternal Vitamin D level, as shown in Table2. Pre-eclampsia was also 
significantly associated with age and gravid status of the subjects.

LBW was seen in 21% of the subjects. LBW showed a significant 
relationshipwithmaternal VitaminD level (p<0.001). Association of
Vitamin D status and maternal and newborn outcomes is shown in 
Table3.

APGAR score was normal in all the newborns borne to the mother 
with sufficient level of Vitamin D while severely depressed babies 
were seen in the case of mothers with VDD. APGAR score was found 
to be significantly associated with serum Vitamin D level, as shown in 
(Tables2-4).

The occurrence of VDD in pregnancy is a global problem with a large 
variation in prevalence rates across different populations. In this study, 
we found that only 28% (28/100) of the pregnant women had sufficient 
level of Vitamin D. In 72% of the women, Vitamin D level was found 
to be low. In 24% (24/100) of the pregnant women, Vitamin D level 
was insufficient while in 48% (48/100) of pregnant women, it was 
deficient. Our result is in conformity with results of studies done by 
others [22-24].

However, it differs from those reported by Shrestha et al. who 
reported a prevalence of VDD and insufficient Vitamin D level among 
pregnant women 81% (64/79) and 11.39% (9/79), respectively 
[25]. In a study by Marwaha et al., 96% of urban Indian women 
were Vitamin D deficient [26]. In our study, 79% (79/100) of the 
women delivered babies having normal birth weight (birth weight 
≥2500g).NocaseofLBWwasseeninmotherwithsufficient level
of Vitamin D. Among VDD mother, prevalence of LBW was 29.16% 
(21/72). In the present study, VDD was associated with an increased 
risk of low-birth-weight babies. Ravinder et al. in their study on 
south Indian women, also reported similar findings [27]. A meta-
analysis by Fang et al. has also shown association between VDD 
among pregnant mothers and a higher risk of LBW [28]. Leffelaar 
et al., in their study on 3779 mothers, reported an increased rate 
of LBW baby in condition of deficient and insufficient Vitamin D 
status [29]. At present, there is no consensus to advocate routine 
screening for VDD in pregnancy in terms of health benefits or cost 
effectiveness. However, prevention of maternal VDD could be an 
important public measure to decrease the risk of LBW baby. Testing 
of pregnant women at risk rather than all pregnant women may be 

Table1: Clinical and demographic characteristics of the study 
population

Parameters Mean±standard 
deviation; n (%)

Age 26.23±3.85
Vitamin D values 21.82±12.95
POG 33.37±3.72
NBWT 2.71±0.33
APGAR score 7.17±1.20
Gravida 1.66±0.69
Locality

Urban 51 (51)
Rural 49 (49)

Mode of delivery
Vaginal 84 (84)
Cesarean section 16 (16)

Education
Non‑matric 6 (6)
Intermediate 57 (57)
Undergraduate 19 (19)
Postgraduate 6 (6)
Matric 12 (12)

Food habit
Vegetarian 49 (49)
Non‑vegetarian 51 (51)
Low birth weight 21 (21)
Pre‑eclampsia 8 (8)

APGAR category
Normal (7–10) 80 (80)
Moderately depressed (4–6) 17 (17)
Severely depressed (0–3) 3 (3)

Vitamin D category
Sufficient 28 (28)
Insufficient 24 (24)
Deficient 48 (48)

POG: Period of gestation, APGAR: Appearance, pulse, grimace, activity, and 
respiration

RESULTS AND DISCUSSION
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an advantageous step in preventing VDD without increasing the 
economic burden.

There was no significant association between Vitamin D status and 
mode of delivery (vaginal or cesarean section). This finding is in 
concordance with those reported by Gómez-Carrascosa et al. [30].

Several other studies also reported no significant correlation between 
Vitamin D level and mode of delivery [31]. Our study is in contrast with 
the one reported by Talukdar and Joshi who reported a significant 
association between VDD and an increase in the rate of primary 
cesarean section [22,32]. In our study, pre-eclampsia was seen in eight 
cases out of 100 women tested for Vitamin D level. VDD was present 
in all cases of pre-eclampsia showing a significant correlation between 
VDD and pre-eclampsia. Tammo and Yıldız, in their study, showed that 
pre-eclampsia could be present in cases with Vitamin D insufficiency 
and VDD [33].

Sharma et al., in their study done on women in North-Eastern that 
Vitamin D level, have very low in pre-eclamptic women compared to 
normotensive women [34]. Our finding correlates well with other 
studies which reported increased risk of pre‑eclampsia in mothers with 
low level of vitamin D [35-37].

In our study, it was observed that there was a higher prevalence 
of low APGAR score in babies born to mothers with low Vitamin D 
level. VDD was significantly associated with lower APGAR score. Our 
finding correlates well with other studies [18,33]. However, it differs 
from some other authors who reported no significant association 
between the Vitamin D level of the mother and the APGAR score of the 
newborn  [16].

Our study has some limitations which must be taken into consideration 
for future research work. Our study was limited by a small sample size. 
Furthermore, the study was conducted at a tertiary care center which 
caters mainly to the referred patients. Our sample size may not be truly 

Table 2: Association of Vitamin D status and maternal demographic, clinical, and newborn outcomes

Parameters Sufficient Insufficient Deficient p‑value
Locality

Urban 18 64.3% 9 37.5% 24 50.0% 0.15
Rural 10 35.7% 15 62.5% 24 50.0%

Education
Non‑matric 0 0 1 4.2% 5 10.4% 0.38
Intermediate 18 64.3% 15 62.5% 24 50%
Undergraduate 5 17.9% 4 16.7% 10 20.8%
Postgraduate 3 10.7% 2 8.3% 8 16.7%
Matric 2 7.1 2 8.3% 8 16.7%

Food habit
Vegetarian 15 53.6% 11 45.8% 23 47.9% 0.84
Non‑vegetarian 13 46.4% 13 54.2% 25 52.1%

Mode of delivery
Vaginal 23 82.1% 20 83.3% 41 85.4% 0.93
Cesarean section 5 17.9% 4 16.7% 7 14.6%

Pre‑eclampsia
Yes 0 0 0 0 8 16.7% 0.01
No 28 100% 24 100% 40 83.3%

Low birth weight
Yes 0 0 1 4.2% 20 41.7% <0.001
No 28 100% 23 95.8% 28 58.3%

APGAR
Normal (7–10) 28 100% 24 100% 28 58.3% <0.001
Moderately depressed (4–6) 0 0 0 0 17 35.4%
Severely depressed (0–3) 0 0 0 0 3 6.3%

APGAR: Appearance, pulse, grimace, activity, and respiration

Table 3: Association of Vitamin D status and maternal and newborn outcomes

Parameters Vitamin D categories Mean 95% confidence interval for mean p‑value

Lower bound Upper bound
Age Sufficient (n=28) 25.25±3.82 23.77 26.73 0.28

Insufficient (n=24) 26.75±4.57 24.82 28.68
Deficient (n=48) 26.54±3.43 25.55 27.54

POG Sufficient (n=28) 31.71±4.41 30.00 33.43 0.02
Insufficient (n=24) 33.83±3.21 32.48 35.19
Deficient (n=48) 34.10±3.27 33.15 35.05

Gravida Sufficient (n=28) 1.50±0.58 1.28 1.72 0.29
Insufficient (n=24) 1.79±0.66 1.51 2.07
Deficient (n=48) 1.69±0.75 1.47 1.90

NBWT Sufficient (n=28) 3.01±0.30 2.8898 3.1238 <0.001
Insufficient (n=24) 2.76±0.23 2.6605 2.8537
Deficient (n=48) 2.51±0.25 2.4390 2.5852

APGAR score Sufficient (n=28) 7.96±0.69 7.7 8.23 <0.001
Insufficient (n=24) 7.46±0.51 7.24 7.67
Deficient (n=48) 6.56±1.35 6.17 6.95

POG: Period of gestation, APGAR: Appearance, pulse, grimace, activity, and respiration
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representative of the general population. Hence, the findings of the 
present study may not be generalized to the whole population.

CONCLUSION

VDD remains a major public health problem. There is a very high 
prevalence of VDD in pregnant women of both rural and urban 
areas. VDD in pregnancy is associated with several complications 
to the expectant mother as well as the fetus. These complications 
have implications not only on the maternal and neonatal morbidity 
and mortality but also on the future health of the mother and child. 
Complications such as pre-eclampsia, LBW babies, and low APGAR 
score were observed in the present study. There is a need of extensive 
clinical research on the impact of VDD in pregnancy on mother and fetal 
health. Multi-centric studies involving a larger population from different 
regions and ethnicity, assessment of several effects on pregnancy, and 
further impact on future health of both mother and child are the need 
of hour.

AUTHORS CONTRIBUTIONS

Dr. Usha Kumari-Origin of concept, Development of research proposal, 
Doing experiments.

Dr.  Raj Kishor Sharma-Manuscript writing, Result interpretation, 
Statistical analysis.

Dr.  Archana Sinha-  Recruitment of patients, Antenatal care and 
treatment of pregnant women.

ETHICAL CONSIDERATIONS

Ethical clearance was obtained from the Institutional Ethics Committee.

CONFLICTS OF INTEREST

No conflicts.

SOURCE OF FUNDING

Nil.

REFERENCES

1.	 Dawodu A, Akinbi H. Vitamin D nutrition in pregnancy: Current 
opinion. Int J Women’s Health. 2013;5:333-43.

2.	 Lucas RM, Ponsonby A, Pasco JA, Morley R. Future health 
implications of prenatal and early-life vitamin D status. Nutr Rev. 
2008;66(12):710-20.

3.	 Shin JS, Choi MY, Longtine MS, Nelson DM. Vitamin D effects on 
pregnancy and the placenta. Placenta. 2010;31(12):1027-34. doi: 
10.1016/j.placenta.2010.08.015

4.	 Holick MF, Chen TC. Vitamin D deficiency: A worldwide problem with 
health consequences. Am J Clin Nutr. 2008;87(4):1080S-6.

5.	 Harris A. Vitamin D deficiency in pregnant women at a tertiary 
hospital in western Sydney. Obstet Gynecol Int J. 2017;7(1):200-2. 
doi: 10.15406/ogij.2017.07.00234

6.	 Abbasian M, Chaman R, Amiri M, Ajami ME, Jafari-Koshki T, 
Rohani  H, et al. Vitamin D deficiency in pregnant women and their 
neonates. Glob J Health Sci. 2016;8:54008.

7.	 Ayadi ID, Nouaili EB, Talbi E, Ghdemssi A, Rached C, Bahlous A, 
et  al. Prevalence of vitamin D deficiency in mothers and their newborns 
in a Tunisian population. Int J Gynaecol Obstet. 2016;133:192-5.

8.	 Aparna P, Muthathal S, Nongkynrih B, Gupta SK. Vitamin D deficiency 
in India. J Family Med Prim Care. 2018;7:324-30.

9.	 Divakar H, Singh R, Narayanan P, Divakar GV. Prevalence of 
vitamin d deficiency and the impact of oral supplementation in an 
unselected pregnant Indian population. J  Evid Based Med Healthc. 
2018;5(52):3589-92. doi: 10.18410/jebmh/2018/731

10.	 Yadav O, Syed Y. A  study on prevalence of vitamin D Deficiency 
among pregnant women attending a tertiary health centre in Rajasthan, 
India. Int J Reprod Contracept Obstet Gynecol. 2023;12:2218-22.

11.	 Sachan A, Gupta R, Das V, Agarwal A, Awasthi PK, Bhatia V. High 
prevalence of vitamin D deficiency among pregnant women and their 
newborns in northern India. Am J Clin Nutr. 2005;81:1060-4.

12.	 Almidani E, Barkoumi A, Elsaidawi W, Al Aliyan S, Kattan A, 
Alhazzani F, et al. Maternal vitamin d levels and its correlation with 
low birth weight in neonates: A  tertiary care hospital experience in 
Saudi Arabia. Cureus. 2021;13(4):e14528. doi: 10.7759/cureus.14528

13.	 Kamboj P, Dwivedi S, Toteja GS. Prevalence of hypovitaminosis D in 
India & way forward. Indian J Med Res. 2018;148(11):548-56.

14.	 Moon RJ, Harvey NC, Cooper C. Endocrinology in pregnancy: 
Influence of maternal vitamin D status on obstetric outcomes and the 
foetal skeleton. Eur J Endocrinol. 2015;173:R69-83.

15.	 Cheng H, Chi P, Zhuang Y, Alifu X, Zhou H, Qiu Y, et al. Association 

Table 4: Correlation between Vitamin D levels and maternal and newborn outcomes

Correlations Age Vitamin D values POG NBWT APGAR score at 1 min Gravida
Age

Pearson Correlation 1 −0.111 0.150 −0.127 −0.017 0.570**
Sig. (two‑tailed) 0.273 0.135 0.209 0.864 <0.001
N 100 100 100 100 100 100

Vitamin D values
Pearson Correlation −0.111 1 −0.238* 0.738** 0.616** −0.088
Sig. (two‑tailed) 0.273 0.017 <0.001 <0.001 0.382
N 100 100 100 100 100 100

POG
Pearson Correlation 0.150 −0.238* 1 −0.253* −0.155 0.101
Sig. (two‑tailed) 0.135 0.017 0.011 0.125 0.316
N 100 100 100 100 100 100

NBWT
Pearson Correlation −0.127 0.738** −0.253* 1 0.655** −0.041
Sig. (two‑tailed) 0.209 <0.001 0.011 <0.001 0.688
N 100 100 100 100 100 100

APGAR score at 1 min
Pearson Correlation −0.017 0.616** −0.155 0.655** 1 0.034
Sig. (two‑tailed) 0.864 <0.001 0.125 <0.001 0.735
N 100 100 100 100 100 100

Gravida
Pearson Correlation 0.570** −0.088 0.101 −0.041 0.034 1
Sig. (two‑tailed) <0.001 0.382 0.316 0.688 0.735
N 100 100 100 100 100 100

**Correlation is significant at the 0.01 level (two‑tailed), *Correlation is significant at the 0.05 level (two‑tailed), POG: Period of gestation, APGAR: Appearance, pulse, 
grimace, activity, and respiration



30

Asian J Pharm Clin Res, Vol 17, Issue 9, 2024, 26-31
	 Kumari et al.

of 25-hydroxyvitamin D with preterm birth and premature rupture 
of membranes: A  Mendelian randomization study. Nutrients. 
2023;15(16):3593. doi: 10.3390/nu15163593

16.	 Sonowal R, Das M, Deka BP, Das P. Effects of maternal 
vitamin   D deficiency on the newborn. Indian J Neonatal Med Res. 
2021 Oct;9(4):PO27-32.

17.	 Mallick AK, Yadav RK, Sannalli K, Bewal NM. Maternal 
hypovitaminosis D presenting as late-onset hypocalcemic seizure in 
a term neonate: A case report. Egypt Pediatr Assoc Gaz. 2023;71:15.  
doi: 10.1186/s43054-023-00164-z

18.	 Augustin H, Mulcahy S, Schoenmakers I, Bullarbo M, Glantz A, 
Winkvist A, et al. Late pregnancy vitamin D deficiency is associated 
with doubled odds of birth asphyxia and emergency caesarean section: 
A prospective cohort study. Matern Child Health J. 2020;24(11):1412-8. 
doi: 10.1007/s10995-020-02999-z

19.	 Amegah AK, Klevor MK, Wagner CL. Maternal vitamin D 
insufficiency and risk of adverse pregnancy and birth outcomes: 
A systematic review and meta-analysis of longitudinal studies. PLoS 
One. 2017;12(3):e0173605. doi: 10.1371/journal.pone.0173605

20.	 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. 
J Clin Endocrinol Metab. 2011;96:1911-30.

21.	 Dawson-Hughes B, Heaney RP, Holick MF, Lips P, Meunier PJ, 
Vieth R, et al. Estimates of optimal Vitamin D status. Osteoporos Int. 
2005;16:713-6.

22.	 Talukdar RK, Joshi SM. Vitamin D status in pregnant women of north 
East India and impact of vitamin D deficiency in pregnancy on feto-
maternal outcome. Sch Int J Obstet Gynec. 2019 Dec;2(12):298-303.

23.	 Kumar R, Kunwar K, Kumar A, Agrawal N. An observational study to 
assess the prevalence of vitamin D deficiency in Indian women. Int J 
Health Clin Res. 2020;3(12):290-4.

24.	 Nageshu S, Krishna K, Krishna L, Bhat BS, Suma HR, Reddy S. 
A study of prevalence of Vitamin D deficiency among pregnant women 
and its impact on feto maternal outcome. Int J Reprod Contracept 
Obstet Gynecol. 2016;5(4):1174-80.

25.	 Shrestha D, Budhathoki S, Pokhrel S, Sah AK, Shrestha RK, Raya  GB, 
et al. Prevalence of vitamin D deficiency in pregnant women and 
their babies in Bhaktapur, Nepal. BMC Nutr. 2019;5:31. doi: 10.1186/
s40795-019-0294-7

26.	 Marwaha RK, Tandon N, Chopra S, Agarwal N, Garg MK, 
Sharma  B, et al. Vitamin D status in pregnant Indian women across 

trimesters and different seasons and its correlation with neonatal 
serum 25-hydroxyvitamin D levels. Br J Nutr. 2011;106(9):1383-9.  
doi: 10.1017/S000711451100170X

27.	 Ravinder SS, Padmavathi R, Maheshkumar K, Mohankumar M, 
Maruthy  KN, Sankar S, et al. Prevalence of vitamin D deficiency among 
South Indian pregnant women. J Family Med Prim Care. 2022;11:2884-9.

28.	 Fang K, He Y, Mu M, Liu K. Maternal vitamin D deficiency during 
pregnancy and low birth weight: A  systematic review and meta-
analysis. J  Matern Fetal Neonatal Med. 2021;34(7):1167-73. doi: 
10.1080/14767058.2019.1623780

29.	 Leffelaar ER, Vrijkotte TG, van Eijsden M. Maternal early pregnancy 
vitamin D status in relation to fetal and neonatal growth: Results of the 
multi-ethnic Amsterdam born children and their development cohort. 
Br J Nutr. 2010;104:108-17. doi: 10.1017/S000711451000022X

30.	 Gómez-Carrascosa I, Sánchez-Ferrer ML, Arense-Gonzalo JJ, Prieto-
Sánchez MT, Alfosea-Marhuenda E, Iniesta MA, et al. Associations 
between maternal circulating 25-hydroxyvitaminD concentration and 
birth outcomes-Mode of delivery and episiotomy rate: A prospective 
cohort study. Nurs Open. 2021;8:3645-54.

31.	 Gernand AD, Klebanoff MA, Simhan HN, Bodnar LM. Maternal 
vitamin D status, prolonged labor, cesarean delivery and instrumental 
delivery in an era with a low cesarean rate. J Perinatol. 2015;35(1):23-8.

32.	 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(3):940-5. doi: 10.1210/jc.2008-1217

33.	 Tammo Ö, Yıldız S. Vitamin D deficiency and its clinical results in 
preeclamptic mothers and their babies. Cureus. 2022 Mar;14(3):e23519. 
doi: 10.7759/cureus.23519

34.	 Sharma N, Nath C, Mohammad J. Vitamin D status in pregnant women 
visiting a tertiary care center of North Eastern India. J Family Med Prim 
Care. 2019;8:356-60.

35.	 Aghajafari F, Nagulesapillai T, Ronksley PE, Tough SC, O’Beirne M, 
Rabi DM. Association between maternal serum 25-hydroxyvitamin D 
level and pregnancy and neonatal outcomes: Systematic review and 
meta-analysis of observational studies. BMJ. 2013;346:1169-80.

36.	 AlSubai A, Baqai MH, Agha H, Shankarlal N, Javaid SS, Jesrani  EK, 
et al. Vitamin D and preeclampsia: A systematic review and meta-analysis. 
SAGE Open Med. 2023;11:1-12. doi: 10.1177/20503121231212093

37.	 Wei SQ, Qi HP, Luo ZC, Fraser WD. Maternal vitamin D status and 
adverse pregnancy outcomes: A systematic review and meta-analysis. 
J Matern Fetal Neonatal Med. 2013;26:889-99.



31

Asian J Pharm Clin Res, Vol 17, Issue 9, 2024, 26-31
	 Kumari et al.

Supplementary Table 1

Parameters Food habit n Mean±SD p‑value
Vitamin D values Vegetarian 49 21.41±12.44 0.75

Non‑vegetarian 51 22.23±13.54
POG Vegetarian 49 32.71±4.1 0.08

Non‑vegetarian 51 34.00±3.24
NBWT Vegetarian 49 2.69±0.35 0.61

Non‑vegetarian 51 2.73±0.32
APGAR Score Vegetarian 49 7.96±0.69 0.005

Non‑vegetarian 51 7.46±0.51

 Parameters Pre‑eclampsia n Mean±SD p‑value
Age Yes 8 30.13±3.36 0.002

No 92 25.89±3.71
Gravida Yes 8 2.25±1.04 0.01

No 92 1.61±0.63
Vitamin D values Yes 8 7.53±3.81 <0.001

No 92 23.06±12.72
POG Yes 8 34.75±2.38 0.28

No 92 33.25±3.81
NBWT Yes 8 2.50±0.38 0.07

No 92 2.73±0.32
APGAR Score Yes 8 5.88±1.73 0.001

No 92 7.28±1.08

 Parameters APGAR Cat n Mean Standard Deviation p‑value
Age 1.00 80 26.24 4.085 0.99

2.00 17 26.24 2.884
Gravida 1.00 80 1.70 0.683 0.36

2.00 17 1.53 0.717
Vitamin D values 1.00 80 25.364 11.9334 <0.001

2.00 17 8.188 4.3866
POG 1.00 80 32.94 3.833 0.22

2.00 17 35.24 2.818
NBWT 1.00 80 2.8155 0.27801 <0.001

2.00 17 2.3200 0.13181

Parameters LBW n Mean p‑value
APGAR score at 1 min Yes 21 5.71±1.52 <0.001

No 79 7.56±0.71
Age Yes 21 25.90±2.51 0.67

No 79 26.32±4.14
Gravida Yes 21 1.48±0.68 0.17

No 79 1.71±0.68
Vitamin D values Yes 21 7.61±4.41 <0.001

No 79 25.61±11.81
POG Yes 21 34.81±3.09 0.04

No 79 32.99±3.80
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