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AbstractAbstractAbstractAbstract 
Objective:Objective:Objective:Objective: Maternal hypovitaminosis D may impair fetal growth and cause adverse pregnancy outcomes 
including intrauterine growth restriction and neonatal low birth weight. The aim of this study is to 
evaluate the relationship between maternal vitamin D status and neonate’s birth weight.  
MaterialMaterialMaterialMaterialssss    and and and and mmmmethods:ethods:ethods:ethods: A cross-sectional, descriptive analytical study was carried out in the nursery 
ward of 2 hospitals (Tehran-Iran) during one year (January 2011- January 2012). One hundred and two 
neonates were categorized into two groups, neonates with birth weight< 2500 gr (n=52) and neonates 
with birth weight>2500 gr (n = 50). Data regarding medical history, physical examination and 
anthropometric measurements of neonates were noted in a questionnaire. Birth time blood samples of 
their mothers were analyzed for serum 25-(OH)-vitamin D by ELISA method. Maternal vitamin D status 
was compared in two groups. 
Results:Results:Results:Results: Mean maternal vitamin D (vit D) level was 31.46 nmol/L. Forty eight percent of mothers had 
vitamin D deficiency, 27.5% had vit D insufficiency and 24.5% were normal. Mean maternal vitamin D 
level of LBW neonates was lower than other group; 25.05 vs. 38.13 (p = 0.001). All mothers of neonates 
with head circumference ≤ 33 cm also had vitamin D deficiency (p = 0.007). 
Conclusion:Conclusion:Conclusion:Conclusion: Maternal Vitamin D deficiency may increase the risk of low birth weight neonate and 
modifying maternal nutrition behavior and their vit D level could be beneficial on pregnancy outcome. 
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IntroductionIntroductionIntroductionIntroduction1    
Low birth weight (LBW) refers to term or preterm 
neonates with birth weight < 2500 gr. These neonates 
may be small for gestational age or have intrauterine 
growth restriction. Mortality rate in such neonates is 
40 times more than those with normal weight (1). 
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Some investigations highlighted the effect of 
micronutrients on birth weight (2). Vitamin D (vit D) 
has a key role in fetal growth by its interaction with 
parathyroid hormone and Ca2+ homeostasis. Studies 
confirmed that insufficient prenatal and postnatal 
levels of vit D have great effects on poor bone 
mineralization which have significant association 
with small for gestational age (SGA) births (3). SGA 
births are reported more frequent in pregnancies 
occurring in the winter with vit D deficiency (4).  

High Prevalence of vit D deficiency (about a 
billion) has been seen among people all over the 
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world (2). Despite abundant and strong sunlight in 
Iran in most days of the year, vit D deficiency is a 
common problem among Iranian adult women due to 
their clothing style and lack of seasonal food. In this 
study, which was the first investigation in these 
medical centers (AliAsghar and Akbarabadi), we were 
intended to compare the maternal vitamin D status 
between LBW and normal birth weight neonates. 

Materials and meMaterials and meMaterials and meMaterials and methodsthodsthodsthods    

A cross-sectional, descriptive analytical study was 
carried out in the nursery ward of AliAsghar and 
Akbarabadi hospitals; 2 tertiary referral centers and 
also teaching hospitals affiliated to Iran University of 
Medical Sciences (Tehran-Iran) during a year  
(1 January 2011-1 January 2012). Neonatal physical 
examination and anthropometric assessments were 
done and recorded. The target population included 
term- normal birth weight (> 2500 gr), term neonates 
with birth weight < 2500 gr and their mothers  
(n = 107, p < 0.05, power = 80%). The exclusion 
criteria included mothers with preeclampsia, 
eclampsia, postpartum hemorrhage, insulin dependent 
diabetes mellitus, systemic and chronic disease, 
hematologic disorders, medication, twin pregnancy, 
drug abuse, and neonates with congenital 
malformation and infection (TORCH). A group of 
expert neonatologist (n = 5) designed a questionnaire 
based on review literatures, and then pretested it for 
10 cases. Finally reliability and validity of the 
questionnaire have proved (Chronbakh α = 0.80). An 
expert nurse filled out questionnaires and recorded 
neonatal gender, birth weight and height, gestational 
age, mode of delivery, mother’s age, parity, race and 
ethnicity, mother’s education and clinical vit D 
deficiency symptoms. Immediately after birth, 5 ml 
of mother’s blood was collected, labeled and sent to 
laboratory to assay serum 25- (OH)-vit D level by 25-
Hydroxy Vitamin D Enzyme immunoassay method 
(USA IDS Inc. P.O. Box 17063, Fountain Hills, AZ 
85269-7063). Depending on mothers’ 25- (OH)-vit D 
level, all mothers were categorized in deficient  
(< 25 nmol/L), insufficient (25-50 nmol/L), normal 

(> 50nmol/L) and toxic level (> 250nmol/L) (2, 5). 
The software package SPSS version 10 was used 

to perform the statistical analysis. Data are presented 
as mean + standard deviation for continuous variables 
and n% for categorical variables. The Chi Square, T 
test, ANOVA and Logistic regression were applied 
where applicable. The level of significant was 
considered p < 0.05. 

The study was approved as a student thesis by the 
Medical Ethics Committee of IUMS (Iran University 
of Medical Science) (ID; 312) according Helsinki 
declaration. All participants gave informed consent 
before entering the study. Our gathered data were 
confidential and no extra cost was constrained on our 
participants. 

ResultsResultsResultsResults    

Among 107 mothers, 5 mothers were excluded 
because of mothers' refusal, preeclampsia and insulin 
dependent diabetes mellitus. 

Mean maternal serum vit D level in all 102 
mothers with mean age 26.20 years and mean 
gestational age 38.73 weeks, was 31.46 nmol/L  
(4.3- 94 nmol/L). Some demographic characteristics 
are shown in table 1.  

 
Table 1: Table 1: Table 1: Table 1: Demographic characteristics of participants 

 n = 102 

Gestational age (weeks) 37-42 (mean: 38.73) 

Maternal age (years) 18-37 ( mean:26.20) 
Mean birth weight (gr) 2985.33 

Mean height (Cm) 49.75 

Mean head circumference (Cm) 34.71 

Ethnicity Turk, Lor, Fars, Afghan 
 
Of all mothers, 48% had vit D deficiency, 27.5% had 

vit D insufficiency and 24.5% were in normal range.  
Mean maternal serum vit D level in those with 

LBW newborns was significantly lower than in those 
with normal birth weight newborns (p=0.001). 
Maternal serum vit D status in both groups are 
demonstrated in table 2.  

    

Table 2:Table 2:Table 2:Table 2: Maternal vit D serum level in LBW & normal birth weight neonates 

 
Vit D serum level 

Sufficiency 
n (%) 

Insufficiency 
n (%) 

Deficiency 
n (%) 

Mothers of LBW neonate 
25.05 

(SD = 20.16) 
4 (7.7) 15 (30) 33 (62.3) 

Mothers of normal birth weight neonate 
38.13 

(SD = 18.5) 
21 (42  )  13 (26) 16 (32) 
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All 13 neonates with head circumference (HC)  
< 33cm were born to mothers with vit D deficiency in 
compare to 39 cases with HC > 33Cm, of which  
20 were vit D deficient, 15 insufficient and 4 
sufficient. Chi Square analysis signified the reverse 
relationship between maternal vit D deficiency and 
head circumference (p = 0.007). 

Maternal vit D deficiency in neonates who were 
born by NVD, were lower than C/S delivered babies 
(p = 0.027). 

There were no significant statistical differences in 
maternal vit D level between neonates with height  
≤ 47 cm and neonates with height > 47  
(p value = 0.054). 

Mean maternal age was higher in vit D deficient 
mothers based on ANOVA Analysis (p = 0.031). 
However, based on Logistic regression test, maternal 
serum vit D deficiency caused neonatal LBW  
[p = 0.002, CI 95%:(-0.12)-(-0.003)] regardless of 
mothers’ age, and old age had no effect on both 
neonates’ birth weight (P = 0.44) or maternal serum 
vit D level (p = 0.8). 

Regarding ethnicity, prevalence of vit D 
deficiency in Lor, Kord and Turk mothers was 
significantly higher than that in Fars mothers  
(p = 0.039). 

There were no relationship between mother's 
parity or education and maternal vit D deficiency  
(p = 0.25, p = 0.43) respectively. 

Discussion Discussion Discussion Discussion     

Vit D affects fetal growth by its interaction with Ca2+ 
homeostasis and parathyroid hormone. Few studies 
have been conducted to detect vitamin D status in 
mothers in Iran. In recent study, nearly half of our 
mothers had vit D deficiency. In another study which 
has performed in our country, vit D deficiency was 
found to have widespread incidence, especially in 
rural women (61.1%) in compare to the urban ones 
(46.2%) (6). Vit D deficiency is also reported to be 
very common in Pakistani mothers and infants (7). 
Hypovitaminosis D and osteomalacia in south Asian 
pregnant women have been widely reported, too (8).  

We found a significant correlation between LBW 
and maternal vit D deficiency. Our finding was 
compatible with study from Bodnar et al. They 
showed a positive relationship between vit D 
deficiency in white mothers and neonatal LBW, 
however; this finding was not seen in black mothers 
(9). Morley et al. have reported that among 354 
newborns, the prevalence of LBW was higher in vit 

D deficient mothers (10).  
Safety of vit D supplements and fortification have 

been proved by some articles. Mothers using vitamin 
D supplementation (400-4000 IU/day) in 12-16 
weeks showed lower preterm risks (11). It seems that 
vit D deficient mothers (25 Hydroxy Vit D < 30 ) 
have 2 fold more chance for giving birth SGA babies 
in compare to mothers with adequate vit D status 
(12). An investigation by the WHO has shown the 
role of micronutrients including vit D, in increasing 
about 77 gr birth weights and 25% decrease of LBW 
probability in Katmandu (2).   

Shin et al. have suggested that inadequate vit D 
intake during pregnancy is related to low neonatal 
birth weight and shorter infant height (11, 13), 
however we did not find any relationship between 
maternal vit D deficiency and neonatal height. 

Low 25-(OH)-vit D level could be correlated with 
some mothers' diseases such as preterm labor, 
gestational diabetes mellitus and preeclampsia that 
affect on fetal growth (14-11), but these conditions 
were excluded from this study. Thus, the rate of 
maternal vit D deficiency may have been 
underestimated. 

We saw that mothers with vit D deficiency gave 
birth neonates with head circumference (HC) <33cm. 
In consistent to our results, Aghajafari et al. indicated 
a significant association between small for gestational 
age infants (with small fetal growth indices) and 
mother's vit D insufficiency (15). On the other hand 
Hashemipour et al. showed an independent 
correlation between neonatal head circumference 
with maternal vitamin D level (16). 

Although a significant difference was found 
between the mode of delivery and mother’s vit D 
status, our finding was against investigationfrom Dror 
et al. (17). 

No relationship was found between mother’s 
education and the level of vit D, unlike the Scholl et 
al. study, in which reluctance to use prenatal 
multivitamins and other dietary supplements was 
reported among illiterate women (18). 

In addition, some studies emphasize that the 
ethnicity and race both have a role in vit D deficiency 
in women and neonates (19). In our study, prevalence 
of vit D deficiency in Lor, Kord and Turk mothers 
was significantly higher than Fars mothers (p=.039). 
Therefore, it seems that ethnicity could be a crucial 
factor in this regard. 

Although our study did not evaluate the effects of 
maternal nutrition, supplemental intake and the 
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amount of sunlight exposure on the vit D status, we 
speculate that these factors should be considered in 
future studies. 

ConclusionConclusionConclusionConclusion    

In conclusion as high prevalence of vit D deficiency 
has been seen among women especially in developing 
countries, this study shows that neonatal low birth 
weight (LBW) could be related to maternal vitamin D 
deficiency. Modifying maternal nutrition behavior 
and vit D level could be beneficial on prevention of 
low birth weight, however more research in this field 
seems contribute to an improvement in maternal and 
neonatal health. 

AcknowlAcknowlAcknowlAcknowledgmentsedgmentsedgmentsedgments    

It is declared that the authors had no potential 
conflicts of interest during study. 

References References References References     

1. Martin RJ, Fanaroff AA, Walsh MC. Fanaroff and 
Martin's Neonatal-Perinatal Medicine: Diseases of the 
Fetus and Infant. 8th ed: Mosby, 2005. 

2. Thorne-Lyman A, Fawzi W. Vitamin D during 
pregnancy and maternal, neonatal and infant health 
outcomes:A systematic review and meta-analysis. 
Pediatric and Perinatal Epidemiology 2012; 26:75-90. 

3. Karim S, Nusrat U, Aziz S. Vitamin D deficiency in 
pregnant women and their newborns as seen at a 
tertiary – care center in Karachi, Pakistan. Int J 
Gynaecol Obstet 2011; 112:59-62. 

4. Ford J. preconception factors and SGA babies; papilloma 
virus, omega 3 and fat soluble vitamin deficiencies. 
Early Human Development 2011; 87: 785-9. 

5. Sioen I, Mouratidou T, Kaufman JM, Bammann K, 
Michels N, Pigeot I, et al. Determinants of vitamin 
D status in young children: results from the Belgian 
arm of the IDEFICS (Identification and Prevention of 
Dietary- and Lifestyle-Induced Health Effects in 
Children and Infants) Study. Public Health 
Nutr 2012;15:1093-9. 

6. Kazemi A, Sharifi F, Jafari N, Mousavinasab N. High 
prevalence of vitamin D deficiency among pregnant 
women and their newborns in an Iranian population. J 
Womens Health (Larchmt) 2009;18: 835-9. 

7. Hossain N, Paidas MJ. High prevalence of vitamin D 
deficiency in Pakistani mothers and their newborns. 
International Journal of Gynecology and Obstetrics 
2011; 112: 229–33. 

8. Patel M , Beg m, Akhtar N, Ahmad J, Farooqui Kh. 
Serum calcium, vitamin D and parathyroid hormone 
relationship among diabetic And nondiabetic pregnant 
women and their neonates. Diabetes & Metabolic 
Syndrome: Clinical Research & Reviews 2010; 4: 204–9. 

9. Bodnar L M, Catov J M, Zmuda J M, Cooper M E., 
Parrott MS, Roberts J M. et al. Maternal serum 25-
hydroxyvitamin D concentrations are associated with 
small-for-gestational age births in white women. J Nutr 
2010; 140 : 999-1006. 

10. Lee JM, Smith JR, Philipp BL, Chen TC, Mathieu J, 
Holick MF. Vitamin D deficiency in a healthy group of 
mothers and newborn infants. Clin Pediatr (Phila) 
2007; 46: 42-4. 

11. Fernández-Alonso AM, Dionis-Sánchez EC, Chedraui 
P, González-Salmerón MD, Pérez-López FR; Spanish 
Vitamin D and Women's Health Research Group. First-
trimester maternal serum 25-hydroxyvitamin D₃ status 
and pregnancy outcome.Int J Gynaecol Obstet 
2012;116: 6-9. 

12. 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. 

13. Shin JS, Choi MY, Longtine MS, Nelson DM. Vitamin 
D effects on pregnancy and the placenta. Placenta 
2010;31:1027-34. 

14. Burris HH, Rifas-Shiman SL, Camargo CA Jr, 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. Ann 
Epidemiol 2012;22:581-6.  

15. 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:f1169. 

16. Hashemipour S, Ziaee A, Javadi A, Movahed F, 
Elmizadeh K, Javadi EH, et al. Effect of treatment 
of vitamin D deficiency and insufficiency during 
pregnancy on fetal growth indices and maternal weight 
gain: a randomized clinical trial. Eur J Obstet Gynecol 
Reprod Biol 2014;172:15-9. 

17. Dror D, King J, Durand D, Allen L. Association of 
Modifiable and Nonmodifiable Factors with Vitamin D 
Status in Pregnant Women and Neonates in Oakland, 
CA. J Am Diet Assoc 2011; 111: 111-6. 

18. Scholl TO, Chen X. Vitamin D intake during 



Maternal Vitamin D and Neonate's Birth Weight 

� Journal of Family and Reproductive Health jfrh.tums.ac.ir Vol. 9, No. 3, September 2015      117 

pregnancy: association with maternal characteristics 
and infant birth weight. Early Hum Dev 2009;85:231-4.  

19. Bodnar LM, Simhan HN, Powers RW, Frank MP, 
Cooperstein E, Roberts JM. High prevalence of vitamin 

D insufficiency in black and white pregnant women 
residing in the northern United States and their 
neonates.J Nutr 2007;137: 447-52. 

 


