
Original Article

Vitamin D is fat-soluble steroid hormone it is play a vital role 

in calcium and phosphate metabolism and it is necessary 

for bone health. Vitamin D de�ciency or insu�ciency has 

now become a signi�cant global public health issue, with 

high vitamin D de�ciency rate of 84% during pregnancy [1]. 

In some other studies prevalence of vitamin D de�ciency in 

pregnancy and newborns reported as 61.5% and 99.5% 

respectively [2]. A latest research reported that Vitamin D 

de�ciency causes many maternal and fetal problems 

among larger population. The new born babies who have 

vitamin D de�ciency, have higher changes of being small-
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for-gestational age (SGA). There is 40 times higher motility 

rate among such babies than those with normal weight 

newborn [3]. It has also observed that during pregnancy 

and with decrease in lactation, vitamin D levels are also 

declined which has serious side effect on baby growth and 

may precipitate the risk of rickets among babies. It also 

increases the chances of having rickets in childhood [4]. 

When mother has decreases vitamin D level, the baby is 

prone to symptomatic hypocalcaemia, SGA, and large 

fontanel [3]. It has been reported that babies with 

su�cient vitamin D level in early age, have lessen risk of 
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Intrauterine development restriction and low birth weight in the newborn are two negative 

pregnancy outcomes that can result from maternal hypovitaminosis D. Objective: To determine 

the association between maternal vitamin D level and neonatal anthropometry (birth-weight, 

birth length and head circumference). Methods: This cross-sectional research was conducted 

in Post-Natal Ward of Liaquat University of Medical and Health Sciences, Hyderabad/Jamshoro, 

after getting o�cial permission from July 2021 to Dec 2021. Healthy Mothers with alive Newborn 

aged < 24 hours were enrolled via Non-probability, convenience sampling. After taking due 

approval and written informed consent from mothers. Data were collected into a structured 

questionnaire, containing enquiries pertaining to basic biodata, sociodemographic details, 

Vitamin D levels, and anthropometric measurements of baby. Results: The mean age of the 

mothers was 26.82 (SD ± 7.4) years, predominantly hailing from urban areas (78.5%), with a mean 
2 BMI of 23.702 Kg/m (SD ± 4.32). A low birth weight was reported in 53% while very low birth 

weight was reported in 4% of the cases. Majority of neonates were found to be of small for 

gestational age irrespective of their gestational age of delivery. Conclusions: In compared to 

babies whose mothers had adequate levels of vitamin D, the study reported that babies of moms 

with lower levels of vitamin D have smaller birth weights and are smaller for gestational age. 
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M E T H O D S

health issue like asthma, wheeze, respiratory disorder, 

cardiovascular disease and autoimmune disease DM type 

one [5]. In pregnancy, there is increased requirement of 

this vitamin for the trans-placental transport of calcium to 

growing baby, it is recommended that the supplemental 

vitamin D and calcium should be provided to pregnant 

women [6]. Some data shows that decreased level of 

vitamin D i.e. < 20ng/ml, puts the baby on signi�cant risk for 

neonatal outcome including intra uterine growth 

retardation and small for gestation age babies [7]. Vitamin 

D Supplementation alone during pregnancy having good 

result in neonatal anthropometry like it increases birth-

weight and birth-length, is proven by some studies [6]. The 

Vitamin D below 4ng/ml during pregnancy is important 

predictor of low birth weight (LBW) in neonate.8 In the 

countries like (Pakistan, Bangladesh, and Iran) having 

strong sun shine present round the year, the women are 

still not able to obtain full bene�t of sun exposure due to 

socio-cultural factor like burqa or h�ab, poor dietary 

patterns and lack of preventive strategies [9–11]. One of the 

primary causes of Vitamin D de�ciency is thought to be this 

absence of UV radiation, which in turn decreased 
 cutaneous production [11].This research was conducted to 

determine the association between maternal vitamin D 

level and neonatal anthropometry in terms of birth weight, 

birth length and head circumference. It was aimed that this 

r e l a t i o n s h i p  w o u l d  h e l p  i n  g e n e r a t i n g  n e w e r 

recommendations and guidelines regarding the antenatal 

screening for maternal vitamin D levels and pre-conception 

counseling of parents especially mothers regarding the 

use of vitamin D rich diets and/or supplementation. 

BMI, MUAC, Education, Vitamin D Levels and New Born 

Gender, Age (after delivery), Gestational Age, Weight and 

Length were noted down. The newborn weight was 

measured using a calibrated weighing scale in grams, the 

newborn length was measured using an infantometer in 

centimeters, and the head circumference was measured 

using a �exible, non-stretchable measuring tape in 

centimeters. Data were analyzed and calculated by using 

SPSS software version 23.0. Mean and SD were calculated 

for quantitative variable and qualitative variable were 

measured as percentage and frequencies. The Post-

strati�cation chi-square test was applied and p-value 

<0.05 was consider signi�cant. 

This Comparative cross-sectional research was conducted 

Post-natal Ward of Liaquat University of Medical and Health 

Sciences, Hyderabad/Jamshoro. The duration of study was 

6 months from July 2021 to Dec 2021 was conducted upon 

205 mothers along with their babies, chosen via non-

probability consecutive sampling. The sample size was 

calculated via help of to be RAOSOFT software by taking 

prevalence of low maternal vitamin D as 84%, con�dence 

interval is 95% and margin of error as 5% [12]. All the 

healthy mothers having 20 to 40 year who had delivered full 

term babies within 24 hours (mother and baby pair), 

enrolled via Non probability - Convenience Sampling. 

Mothers with known case of chronic disease like renal 

disease, DM, or gestational Diabetes, hypertension, PIH, 

thyroid disease, asthma or mothers who were on 

supplemental vitamin D, or antiepileptic medicine were 

excluded from the study while babies with any congenital 

malformation and/or TORCH infection were also excluded. 

Information regarding the age of Mother, Mother's Height, 

R E S U L T S

Mean Age of the Mothers

Mean BMI of the Mothers

26.82 (SD ± 7.4) years

23.702 Kg/m2 (SD ± 4.32).

Most of the new born were female i.e. 62% with a mean-

birth-weight of 2324 grams. A low birth weight was 

reported in 53% while very low-birth-weight was reported 

in 4%. The average length of neonates was 48.02 ± 4.65cm 

and average head circumference was found to be 33.67 ± 

3.23 cm. 81% of the new born were full term while 14% 

delivered at gestational age of more than 39 weeks (Table 

2).
Table 2: Anthropometric Measures Of New Born

The mean age of the mothers was 26.82 (SD ± 7.4) years, 

predominantly hailing from urban areas (78.5%), with a 
2 mean BMI of 23.702 Kg/m (SD ± 4.32). Majority of women 

obtained formal education i.e. 87%, most women obtained 

matric or higher education i.e. 42%, followed by primary 

education i.e. 32.2% (Table 1). 
Table 1: Sample Description of Mothers Demographic Information

Sample Description

Urban

Rural

161 (78.50%)

44 (21.50%)

Residential Status

Working Women

Non-Working Women

Working Women

Non-Working Women

Occupational Status

Primary

Secondary

Matric & Higher

No certi�cation but able to read and write

No certi�cation not able to read and write

66 (32%)

26 (13%)

86 (42%)

15 (7%)

12 (6%)

Educational Status of Mothers

Mean Weight of New Born

Mean Length of New Born

Mean Head Circumference of New Born

2324 grams (SD ± 1334 grams)

48.02 cm (SD ± 4.65 cm)

33.67 cm (SD ± 3.23 cm)

Anthropometric Measures Of New Born

Male

Female

78 (38%)

127 (62%)

Gender
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D I S C U S S I O N 

those of women with adequate vitamin-D levels [18]. Other 

studies have inconsistently shown no connection between 

maternal vitamin-D levels and any of the neonatal-

anthropometric-measurements [19]. According to some 

studies, vitamin D forti�cation is safe. Mothers who took 

400–4000 IU of vitamin D per day between 12 and 16 weeks 

had lower risk of preterm delivery [20]. Vitamin D de�cient-

mothers, have twice the chances of having SGA babies in 

comparison to the mothers with adequate-Vitamin D 

status [21]. According to a WHO study, micronutrients like 

vitamin D play a key role in boosting birth weights by roughly 

77 grams and lowering infant LBW by 25% [22]. According 

to Shin et al., poor prenatal vitamin-D intake is associated 

with low neonatal-birth-weight and shorter infant-height 

[23]. But, this study does not �nd any such relationship.  

Low-Vitamin-D-levels may be associated with maternal 

diseases such as gestational-diabetes-mellitus and 

preeclampsia that hampers the fetal-growth [24]. 

However, these diseases were controlled by exclusion from 

the study. Thus, the actual burden of maternal Vitamin-D 

de�ciency can be under-reported. In line with the results of 

this study, another study reported an important 

relationship between small-for –gestational-age infants 

and maternal-Vitamin-D insu�ciency [25]. Contradictory 

to the results of this research, Hashemipour et al., found an 

independent relationship between infant head-size and 

maternal-vitamin-D level 26. Although the effects of 

maternal diet, supplemental consumption, and the 

quantity of sun exposure on the vitamin D status were not 

examined in this study, we hypothesize that these 

elements should be taken into account in future research.
The research aimed to assess the correlation between 

maternal-Vitamin-D status and neonatal anthropometric 

measurements. The study concluded an important �nding 

that lower levels of maternal Vitamin D are associated with 

lower neonatal birth weight. This key �nding of my study is 

in contradiction with that of Aji et al., study, conducted in 

Indonesia in 2020, which reported no such association [13]. 

The most widely recognised theory that could explain the 

relationship between maternal Vitamin D levels & the 

anthropometric measurements of new born, is genetic in 

origin, which concludes that Vitamin D regulator genes are 

present in great numbers in human genome, as much as 5% 

of total human genome and are responsible for this 

association [14]. A meta-analysis reported a link between 

susceptibility of preeclampsia and Gestational Diabetes 

Mellitus with Vitamin-D de�ciency [15]. Furthermore, a 

signi�cant relationship among Vitamin D with Nausea & 

Vomiting in Pregnancy, was observed in early pregnancy 

days [16]. Harvey et al., found mixed results regarding the 

impact of maternal serum 25(OH) D levels during pregnancy 

on gestational hypertension risk [17]. Leffelaar et al., study 

on neonatal measurements found that infants of women 

with low vitamin-D levels had lesser birth weights than 

Majority of neonates were found to be of small for 

gestational age irrespective of heir gestational age of 

delivery. The 62.6% of the children of the 139 (67.8%) 

mothers who had Vitamin D De�ciency, were small for the 

gestational age in comparison to the 37.4% of gestational 

appropriate age children. With Vitamin D insu�ciency, the 

similar pattern was observed that 59.2% of the children 

were small of their gestational age among 49 (23.9%) of 

mothers who had insu�cient levels of Vitamin D (Table 3).
Table 3: Maternal Vitamin D Status vs Anthropometric Measures 

of New Born

< 34 Weeks

34-39 Weeks

> 39 Weeks

11 (5.4%)

165 (80.5%)

29 (14.1%)

Gestational Age

Normal weight

Low Birth Weight

Very Low Birth Weight

Extremely Low Birth Weight

88 (43%)

107 (53%)

8 (4%)

0 (0%)

Birth Weight

Vit. D De�ciency
139 (67.8%)

Vit. D Insu�ciency
49 (23.9%)

Su�cient Vit. D
17 (8.3%)

Maternal 
Vitamin D 

Status

Anthropometric Measures of The Baby

Appropriate for 
Gestational Age

87 (42.4%)

Small for 
Gestational Age

116 (56.6%)

Large for 
Gestational Age

2 (1%)

52 (37.4%)

18 (36.8%)

17 (100%)

87 (62.6%)

29 (59.2%)

-

-

2 (4%)

-

C O N C L U S I O N S

In compared to babies whose mothers had adequate levels 

of vitamin D, the study reported that babies of moms with 

lower levels of vitamin D have smaller birth weights and are 

smaller for gestational age. 

A u t h o r s C o n t r i b u t i o n

Conceptualization: AA

Methodology: SM, FS

Formal analysis: FP, AA, SM

Writing-review and editing: FP, FS

All authors have read and agreed to the published version of 

the manuscript.

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The authors received no �nancial support for the research, 

authorship and/or publication of this article.

DOI: https://doi.org/10.54393/pjhs.v4i06.886
Ahmed A et al.,

Maternal Vitamin D De�ciency and Newborn Anthropometry

PJHS VOL. 4 Issue. 6 June 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers
189



R E F E R E N C E S Control Study. Neonatal and Pediatric Medicine 2019 

Feb, 5(179): 2. doi:10.4172/2572-4983.1000179.

Ghafarzadeh M, Shakarami A, Tarhani F, Yari F. 

Evaluation of the prevalence of vitamin d de�ciency 

in pregnant women and its correlation with neonatal 

vitamin D levels. Clinical Nutrition Open Science. 2021 

Apr; 36: 91-7. doi: 10.1016/j.nutos.2021.02.007.

Kheir AE, Abozied EE, Mohamed SH, Salih AA. The 

pattern of anthropometric measurements among 

term newborn infants in Khartoum state in relation to 

maternal factors. Sudanese Journal of Paediatrics. 

2013;13(2): 31.

Aji AS, Yusrawati Y, G Malik S, Lipoeto NI. The 

Association of Maternal Vitamin D Status during 

P r e g n a n c y  a n d  N e o n a t a l  A n t h r o p o m e t r i c 

Measurements: A Longitudinal Study in Minangkabau 

Pregnant Women, Indonesia. Journal of Nutritional 

S c i e n c e  a n d  V i t a m i n o l o g y  ( To k y o ) .  2 0 2 0 ; 

66(Supplement): S63-S70. doi: 10.3177/jnsv.66.S63.

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 Mar; 346: 

f1169. doi: 10.1136/bmj.f1169.

Wierzejska R, Jarosz M, Klemińska-Nowak M, 

Tomaszewska M, Sawicki W, Bachanek M, et al. 

Maternal and cord blood vitamin D status and 

anthropometric measurements in term newborns at 

birth. Frontiers in Endocrinology. 2018 Jan; 9: 9. doi: 

10.3389/fendo.2018.00009.

Jwa SC, Ogawa K, Kobayashi M, Morisaki N, Sago H, 

Fuj iwara T.  Val idation of  a  food-frequency 

questionnaire for assessing vitamin intake of 

Japanese women in early and late pregnancy with 

and without nausea and vomiting. Journal of 

Nutritional Science. 2016; 5: e27. doi: 10.1017/ 

jns.2016.14.

Harvey NC, Holroyd C, Ntani G, Javaid K, Cooper P, 

Moon R, et al. Vitamin D supplementation in 

pregnancy: a systematic review. Health Technology 

Assessment (Winchester, England). 2014 Jul; 18(45): 

1-90. doi: 10.3310/hta18450.

Leffelaar ER, Vr�kotte TG, van E�sden 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. British Journal of Nutrition. 2010 Jul; 104(1): 

108-17. doi: 10.1017/S000711451000022X.

Eggemoen ÅR, Jenum AK, Mdala I, Knutsen KV, 

Lagerløv P, Sletner L. Vitamin D levels during 

pregnancy and associations with birth weight and 

Chen Y, Zhu B, Wu X, Li S, Tao F. Association between 

maternal vitamin D de�ciency and small for 

gestational age: evidence from a meta-analysis of 

prospective cohort studies. BMJ Open. 2017 Aug; 

7(8): e016404. doi: 10.1136/bmjopen-2017-016404.

Rabbani S, Afaq S, Fazid S, Khattak MI, Yousafzai YM, 

Habib SH, et al. Correlation between maternal and 

neonatal blood Vitamin D level: Study from Pakistan. 

Maternal & Child Nutrition. 2020 Aug: e13028. doi: 

10.1111/mcn.13028.

Khalessi N, Kalani M, Araghi M, Farahani Z. The 

relationship between maternal vitamin D de�ciency 

and low birth weight neonates. Journal of Family & 

Reproductive Health. 2015 Sep; 9(3): 113.

Ali ST, Naqvi KZ, Maqsood M, Thontia S. Prevalence of 

Vitamin D De�ciency among Postpartum Women and 

their Newborns: a cross-sectional study in Karachi, 

Pakistan. Pakistan Journal of Surgery. 2013; 29(1): 41-

5.

Sathish P, Raveendran S, Padma R, Balakrishnan D, 

Muthusami M. Correlation between maternal and 

neonatal blood vitamin D levels and its effect on the 

newborn anthropometry. International Journal of 

Reproductive Contraceptive Obstetric Gynecology. 

2016 Sep; 5(9): 2983-8. doi: 10.18203/2320-

1770.�rcog20162821.

Karras SN, Fakhoury H, Muscogiuri G, Grant WB, van 

den Ouweland JM, Colao AM, et al. Maternal vitamin D 

levels during pregnancy and neonatal health: 

evidence to date and cl inical  implications. 

Therapeutic Advances in Musculoskeletal Disease. 

2 01 6  A u g ;  8 ( 4 ) :  1 2 4 - 3 5 .  d o i :  1 0 . 1 1 7 7 / 1 7 5 9 7 

20X16656810.

Maugeri A, Barchitta M, Blanco I, Agodi A. Effects of 

vitamin D supplementation during pregnancy on birth 

size: a systematic review and meta-analysis of 

randomized controlled trials. Nutrients. 2019 Feb; 

11(2): 442. doi: 10.3390/nu11020442.

Chen YH, Fu L, Hao JH, Yu Z, Zhu P, Wang H, et al. 

Maternal vitamin D de�ciency during pregnancy 

elevates the risks of small for gestational age and low 

birth weight infants in Chinese population. The 

Journal of Clinical Endocrinology & Metabolism. 2015 

May; 100(5): 1912-9. doi: 10.1210/jc.2014-4407.

Ponsonby AL, Lucas RM, Lewis S, Halliday J. Vitamin 

D status during pregnancy and aspects of offspring 

health. Nutrients. 2010 Mar; 2(3): 389-407. doi: 

10.3390/nu2030389.

Zamal A, Ali SM, Firdaus U, Noor N, Siddiqi SS. 

Relationship between maternal Vitamin D Levels and 

Risk of Low Birth Weight in Term Newborn: A case 

[1]

[2]

[3]

[4]

[5]

[7]

[8]

[9]

[10]

[6]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

DOI: https://doi.org/10.54393/pjhs.v4i06.886
Ahmed A et al.,

Maternal Vitamin D De�ciency and Newborn Anthropometry

PJHS VOL. 4 Issue. 6 June 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers
190



body composition of the newborn: a longitudinal 

multiethnic population-based study. British Journal 

of Nutrition. 2017 Apr; 117(7): 985-93. doi: 10.1017/S0 

00711451700068X.

Fernández-Alonso AM, Dionis-Sánchez EC, Chedraui 

P, González-Salmerón MD, Pérez-López FR. First-

trimester maternal serum 25-hydroxyvitamin D3 

status and pregnancy outcome. International 

Journal of Gynecology & Obstetrics. 2012 Jan; 116(1): 

6-9. doi: 10.1016/j.�go.2011.07.029.

Leffelaar ER, Vr�kotte TG, van E�sden 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. British Journal of Nutrition. 2010 Jul; 104(1): 

108-17. doi: 10.1017/S000711451000022X.

WHO (World Health Organization). Vitamin and 

minteral requirements in human nutrition. 2004. 
t h[ L a s t  C i t e d :  1 0  J u l  2 0 2 3 ] .  Av a i l a b l e  a t : 

https://apps.who.int/iris/handle/10665/42716.

Shin JS, Choi MY, Longtine MS, Nelson DM. Vitamin D 

effects on pregnancy and the placenta. Placenta. 

2 0 1 0  D e c ;  3 1 ( 1 2 ) :  1 0 2 7 - 3 4 .  d o i :  1 0 . 1 0 1 6 / j . 

placenta.2010.08.015.

Burris HH, Rifas-Shiman SL, Camargo Jr CA, Litonjua 

AA, Huh SY, Rich-Edwards JW, et al. Plasma 25-

hydroxyvitamin D during pregnancy and small-for-

gestational age in black and white infants. Annals of 

E p i d e m i o l o g y.  2 01 2  A u g ;  2 2 ( 8 ) :  5 81 - 6 .  d o i : 

10.1016/j.annepidem.2012.04.015.

Jensen ME, Murphy VE, Gibson PG, Mattes J, Camargo 

Jr CA. Vitamin D status in pregnant women with 

asthma and its association with adverse respiratory 

outcomes during infancy. The Journal of Maternal-

Fetal & Neonatal Medicine. 2019 Jun; 32(11): 1820-5. 

doi: 10.1080/14767058.2017.1419176.

Hashemipour S, Ziaee A, Javadi A, Movahed F, 

Elmizadeh K, Javadi EH, et al. Effect of treatment of 

vitamin D de�ciency and insu�ciency during 

pregnancy on fetal growth indices and maternal 

weight gain: a randomized clinical trial. European 

J o u r n a l  o f  O b s t e t r i c s  &  G y n e c o l o g y  a n d 

Reproductive Biology. 2014 Jan; 172: 15-9. doi: 

10.1016/j.ejogrb.2013.10.010.

[20]

[22]

[21]

[23]

[24]

[25]

[26]

DOI: https://doi.org/10.54393/pjhs.v4i06.886
Ahmed A et al.,

Maternal Vitamin D De�ciency and Newborn Anthropometry

PJHS VOL. 4 Issue. 6 June 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers
191


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

