
 

 

Int J Pediatr, Vol.8, N.1, Serial No.73, Jan. 2020                                                                                            10749 

Original Article (Pages: 10749-10757) 

 

http:// ijp.mums.ac.ir 

 

Placental Calcification and Vitamin D Deficiency in Low-Risk 

Pregnant Women  

Navid Mohammadi1,2 , *Shokohossadat Abotorabi3, Hamideh Pakniat3, Hedieh Salimi4, 

Solmaz Chamanara5, Fatemeh Hajmanoochehri612 

 

1Department of Community and Family Medicine, School of Medicine, Qazvin University of Medical Sciences, 

Qazvin, Iran. 2Preventive Medicine and Public Health Research Center, Iran University of Medical Sciences, 

Tehran, Iran. 3Department of Obstetrics and Gynecology, School of medicine, Qazvin University of Medical 

Sciences, Qazvin, Iran. 4Medical Student, School of medicine, Qazvin University of Medical Sciences, Qazvin, 

Iran. 5Resident of Obstetrics and Gynecology, School of medicine, Qazvin University of Medical Sciences, 

Qazvin, Iran. 6Associate Professor of Pathology, School of Medicine, Qazvin University of Medical Sciences, 

Qazvin, Iran. 

 

Abstract 

Background: The placental calcification is often considered as a physiologic aging process of the 

placenta but it may be accompanied with the altered levels of vitamin D (vit D). The aim of this study 
was to evaluate association between placental calcification and vit D in low risk pregnant women.   

Materials and Methods: In a case-control study eighty otherwise healthy pregnant women with a 
gestational age between 37-41 weeks were recruited and divided into the case (n=40), and control 
(n=40) groups (based on the result of the ultrasonography and according to the Grannum grading). 
The serum of calcium in pregnant women and vit D level in cord blood were measured by high 

performance liquid chromatography (HPLC). Neonatal anthropometric values were measured after 
birth, too.  

Results: Most of the pregnant women (n=74, 92%) showed either insufficiency or deficiency of 

vitamin D in cord while calcium levels were normal in both groups. Serum calcium showed a 
significant difference between two groups [p=0.042, odds ratio (OR): 2.006, 95% confidence interval 
(CI): 1.024-3.928], but vitamin D did not (p=0.144, OR: 1.048, 95%CI: 0.984-1.115). Vitamin D level 
had a significant relationship with calcification of the placenta as well as maternal age, gestational 
age, and birth weight. 

Conclusion: It is better to measure calcium and vitamin D in mothers with calcified placenta because 

the vitamin D level had a significant relationship with placental calcification and we recommend the 
administration of vitamin D in pregnant women. 
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1- INTRODUCTION 

      Vitamin D is a steroidal hormone and 

may be found in many organs of the 

human body. There are two forms of 

vitamin D in the body: 1) Ergocalcifero 

(vitamin D2) which is present in plants and 

some fishes, and 2) Cholecalciferol 

(vitamin D3) that is produced by 7-

dehydrocholesterol and UV in the skin. 

Vitamin D3 is the main source of vitamin 

D in humans. It is hydroxylated in the liver 

[25(OH) D], and then in the kidney to be 

biologically active [1, 25(OH) D]. The 

main form of vitamin D in the circulation 

is 25(OH) D and is considered as the 

primary index for vitamin D (1). The 

prospective studies have shown that 

vitamin D consumption could result in a 

decrease in chronic diseases like type one 

diabetes in newborns and children (1, 2). 

Some recent data show a high prevalence 

of vitamin D either in adults and children 

or pregnant women and newborns (3-5). 

The risk factors of vitamin D deficiency 

and rickets (as a result of the deficiency) in 

the first years of life are breastfeeding 

without vitamin D supplementation, the 

season of the year, geographical region, 

and maternal vitamin D deficiency (1).  

Many pregnant women show vitamin D 

deficiency and their newborns have the 

same condition (5-8). In some studies, race 

differences show a significant role in the 

level of circulatory vitamin D. For 

producing vitamin D, the time for staying 

in the sunlight for darker skins is four to 

five times more than others (9). For 

pregnant women, daily use of at least 1000 

IU vitamin D is necessary to reach 

adequate levels of 25(OH) vitamin D (10). 

Maternal use of vitamin supplements could 

not make a significant change in the level 

of vitamin D of the umbilical cord. So, 

using multivitamin supplements in 

pregnancy is not effective for eliminating 

vitamin D deficiency in pregnant women 

(11-14). In a systematic review, Harvey et 

al. reported that there is not enough 

evidence to establish a clear relationship 

between vitamin D and the newborns’ 

condition at birth or even recommending 

vitamin D supplements; so, more research 
in this field is needed (15).  

Calcium metabolism in pregnancy can be 
summarized as below:  

 Total calcium is decreased due to 

hypoalbuminemia, 

 No change in ionized calcium 

concentration happens,  

 1, 25 (OH) vitamin D is produced in 

the placenta and more enteric calcium 

absorption will happen as a result, 

 Calcium passes the placenta using the 

parathyroid hormone, and active 

transfer mechanism.  

The level of 1, 25 (OH) vitamin D and 25 

(OH) vitamin D during pregnancy is 

dramatically increased (16-19), but in 

pregnant women, producing an active form 

of 1, 25 (OH) vitamin D could not result in 

increasing parathyroid hormone as much 

as non-pregnant women (16, 18-20). 

Placenta has an important role in 

metabolism and transfer of vitamin D 

during the fetal period. Metabolism of 

vitamin D is a complex relationship 

between the mother, the placenta and the 

fetus. Placental calcification is a condition 

in which accumulation of calcium is found 

in the placental tissue mostly through 

Ultrasonography (21-22). The possibility 

of placental calcification is increased when 

pregnancy gets older and is usually seen 

after the 36th week. The calcification 

before the 36th week is usually known as 

preterm placental calcification; so, the 

placenta may play a role as the main 

regulator of vitamin D production during 

pregnancy (23). The placental calcification 

is often considered as a physiologic aging 

process of the placenta (23, 24), but could 

be a type of pathologic change due to 

environmental factors. Predisposing 

factors for the placental calcification 

include smoking (23, 25-29), younger age 
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of mother (6, 8, 9), and the lower count of 

pregnancies (25, 26, 30) even though there 

are discrepancies about the smoking effect 

(31). A calcified placenta may be 

accompanied by the lower levels of 

vitamin D, so, calcification of the placenta 

and the vitamin D levels of the umbilical 

cord may show a relationship (32). The 

high prevalence rate of vitamin D 

deficiency in pregnant women is worrying 

(33). The estimated rate is about 84.4% in 

Iran (34), 99% in Turkey (35, 36), and 

85% in India (37). In a few investigations 

in the US, vitamin D levels in pregnant 

women were shown as enough and those 

women had consumed dairy products four 
times more than others (38, 39).  

Measurement of the vitamin D levels is not 

recommended as a part of comprehensive 

screening in pregnancy yet. Methods of 

measurement are different and the normal 

level is not consistent in all measurements. 

Some believe that vitamin D level of more 

than 20 ng/dL is enough for the newborn 

(40); while new reports consider the level 

as 40 ng/dL (41). Placenta has an 

important role in vitamin D metabolism in 

the fetal period and some independent 

factors increase the risk of placental 

dysfunction and effect on fetal vitamin D 

metabolism (42-44). Placental calcification 

(also known as placental aging) is a type of 

common pathologic change and happens in 
about half of the pregnancies (45).  

Calcium deposits in the placenta may 

result in pregnancy complications i.e. fetal 

distress, limited intrauterine growth, and 

anomalies. Cause of the calcification is not 

clearly recognized but it might be a 

combination of genetic and environmental 

factors like radiation and drug adverse 

effect (46). In this study, we investigated 

any association between the placental 

calcification and the level of vitamin D in 

the umbilical cord in full-term pregnancies 

without risk factors. Also, we studied the 

relationship between vitamin D levels and 

maternal factors (e.g. serum calcium level) 

as well as neonatal anthropometric factors 

(e.g. weight, height, head circumference, 
and Apgar score). 

2- MATERIALS AND METHODS 

2-1. Research setting and population  

      In a case-control study, 80 otherwise 

healthy pregnant women with a gestational 

age between 37 and 41 weeks (13) were 

recruited from November 2017 to March 

2018 in Qazvin, Iran. All women were 

residents of the city of Qazvin and referred 

to the Kosar Hospital, a women-specific 

referral, and tertiary level teaching 

hospital. Sample was enrolled with the 

non-random sampling method. The 

participants became aware of the 

objectives of the research and completed 

the informed consent form. Exclusion 

criteria were smoking, drinking alcohol, 

taking Vitamin D during pregnancy, 

systemic hypertension, diabetes mellitus, 

post-term pregnancy, chronic hepatic or 

renal disease, severe anemia (Hb < 7 

mg/dL), thyroid or parathyroid 
dysfunction, and Placenta previa. 

2-2. Clinical and laboratory 

measurements  

All participants were assessed with 

ultrasonography at the time of enrollment 

in the study. Based on the result of the 

ultrasonography and according to the 

Grannum grading, we divided them into 

two groups: a) case group (n = 40) who 

showed a grade II or III calcified placenta, 

and b) control group (n = 40) who did not 

show calcified placenta. The two groups 

were matched based on the type of 

delivery because of the importance of the 

factor [both groups consisted of 26 (65%) 

normal vaginal delivery (NVD), and 14 

(35%) cesarean section (C/S)]. Other 

possible confounders were not matched 

and were left for adjustment through the 

statistical analysis (logistic regression). 

Maternal blood samples were collected 

from the antecubital vein in the morning 
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and after 10 hours of fasting and the cord 

blood sample was collected immediately 

after delivery  . In the both samples, the 

blood volume was 3 ml. Serum samples 

were centrifuged first (5000 rounds per 

minute for 15 – 20 minutes), then frozen 

quickly and stored at -80 °C until the final 

analysis. Since 25(OH) D is the best 

indicator of stored Vitamin D level (15, 

47), we measured 25(OH) D in the 

participants. The Vitamin D level of the 

cord blood was measured by HPLC in a 

private lab with a normal level of 30 

ng/mL. Serum calcium was also measured 

with a normal range of 8.6 to 10.3 mg/dL. 

Anthropometric values of the newborns 

were measured after birth. Neonatal weight 

was measured by a neonatal/pediatric 

scale, as well as height from vertex to heel 

and head circumference from occipital to 

frontal by a measuring tape. Apgar score 

was recorded in the first and fifth minutes.  

2-3. Ethical considerations  

All information about the objectives and 

methods of the study were shared with the 

participants and their questions were 

answered. Informed consent was obtained 

from all participants. Personal information 

i.e. identification and clinical data 

remained secured for research purposes 

only. All aspects of the study were in 

accordance with national research ethical 

codes and WMA Helsinki declaration. 

This study was approved in Qazvin 

University of Medical Sciences Ethics 

Committee with the ID 

IR.QUMS.REC.1396.34.  

2-4. Data analyzed 

After collecting data, SPSS software 

version 23.0 was used for descriptive 

analyses and logistic regression to find out 

effective variable on placental 

calcification. Level of significance was 

considered as 0.05.  

3- RESULTS 

      With a case-control design, we 

enrolled 40 pregnant women with the 

calcified placenta (case group), and 40 

with the non-calcified placenta (control 

group). Table.1 shows the baseline 

characteristics of the participants.  

 
   Table-1: Baseline characteristics of the participants in the study groups. 

Variables 
Case group (n = 40) Control group (n = 40) Overall (n = 80) 

p-value 
Mean SD Mean SD Mean SD 

Maternal age 23.98 5.96 26.35 5.07 25.16 5.63 0.059 

Gestational Age 39.59 1.67 38.88 2.27 39.23 2.01 0.115 

Birth weight 3293.88 357.87 3457.38 345.49 3375.63 359.05 0.041 

Birth height 49.79 2.20 50.60 2.00 50.20 2.13 0.093 

Birth head 

circumference 
34.13 1.43 34.76 1.39 34.45 1.43 0.05 

Calcium 8.97 0.77 8.63 0.61 8.80 0.71 0.030 

Vitamin D 15.91 11.03 12.64 5.41 14.28 8.79 0.754 

APGAR score 
(median) 

9 9 9 1.0 

 Number % Number % Number % P-value 

Gender 
Male 17 42.5 21 52.5 38 47.5 

0.502 
Female 23 57.5 19 47.5 42 52.5 

SD: Standard deviation. 
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Based on the normal range and 

participants’ levels of vitamin D and 

calcium, most of the pregnant women 

showed either insufficiency or deficiency 

of vitamin D while calcium levels were 

normal in most of the participants of both 

groups. Table.2 shows the distribution of 

vitamin D and calcium levels in each 

group and total.  

 

 

    Table-2: The distribution of vitamin D level (ng/mL) and calcium in each group and total. 

Variables Level 
Case (n = 40) Control (n = 40) Overall (n = 80) 

P-value 
Number % Number % Number % 

Vitamin D* 

< 20 35 87.5 28 70 63 78.8 

0.032 20-30 5 12.5 6 15 11 13.8 

>30 0 0 6 15 6 7.5 

Total 40 100 40 100 80 100  

Calcium** 

<8.5 11 28.2 19 47.5 30 38 
0.105 

≥ 8.5 28 71.8 21 52.5 49 62 

Total 39 100 40 100 79 100  

*: Vitamin D levels: deficiency: less than 20 ng/mL, insufficiency: 21-29 ng/mL, sufficiency: 30 ng/mL and 
above (48). **: Calcium levels: hypocalcemia: <8.5 mg/dL, normal: 8.5 to 10.2 mg/dL, hypercalcemia: >10.2 

(48). 

 

For determining the difference between 

two groups of the study, we used binary 

logistic regression method. With placental 

calcification as the dependent factor and a 

backward stepwise method (Wald), we 

initially entered calcium and vitamin D 

levels in the model. Serum calcium 

showed a significant difference between 

two groups [p = 0.042, odds ratio (OR) = 

2.006, confidence interval (CI) 95%: 1.024 

– 3.928] but vitamin D did not (p = 0.144, 

OR = 1.048, CI 95%: 0. 984 - 1.115). 

After entering all variables in the model 

(i.e. vitamin D and calcium levels, 

maternal age, gravidity, gestational age 

(GA), birth weight, height, and head 

circumference, gender, Apgar score, and 

nationality), vitamin D level showed a 

significant relationship with calcification 

of the placenta as well as maternal age, 

gestational age, and birth weight. Other 

variables did not show any relationship 

with placental calcification. Final variables 

with a significant relationship with 

placental calcification are listed in Table-

3. 
 

Table-3: Relationship between levels of vit D, maternal age, gestational age and birth weight with 
placental calcification. 

Variables P-value Odds ratio (OR) Confidence interval (CI 95%) for OR 

Vitamin D level 0.022 1.097 1.013 - 1.187 

Maternal age  0.025 0.889 0.802 - 0.985 

Gestational age 0.048 1.544 1.004 - 2.373 

Birth weight 0.009 0.998 0.996 - 0.999 

 

4- DISCUSSION 

      Vitamin D deficiency is a preventable 

public health problem. Adequate levels of 

vitamin D are essential for fetal and 

maternal health. Placental calcification in 

full-term pregnancy is an ultrasonographic 

finding and is considered as physiologic. 

The current study was based on the idea of 

the relationship between placental 

calcification and maternal factors i.e. the 

level of blood calcium and vitamin D. 

Such a relationship may provide 
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information about determinants of 

placental calcification and its potential risk 

factors in pregnant women. Our study 

showed a low level of vitamin D in cord 

blood of pregnant women; most of them 

were deficient (78.8%, n=63), and only 

7.5% (n=6) had a sufficient level. At the 

same time, the mean concentration of 

vitamin D was lower in the control group 

(12.64 vs. 15.91 ng/ml), and 15% (n=6) of 

the control women had a sufficient level 

(compared to zero in case group). This is 

especially important because both 

placental calcification and vitamin D 

deficiency may have a relationship with 

complications such as preeclampsia (49), 

gestational diabetes (50), and intrauterine 
growth retardation (IUGR) (22).  

Vitamin D deficiency may increase the 

risk of low birth weight, neonatal rickets, 

and hypocalcemia as well as asthma and 

diabetes mellitus. It may also have adverse 

effects on neuronal growth and the child's 

immune system in the future. Therefore, it 

is important to avoid the deficiency of 

vitamin D in pregnant women. Benedir et 

al. in their study showed that the mean 

level of vitamin D in the case group was 

lower, but the difference was not 

significant (48). In the current study, we 

did not find a relationship between vitamin 

D status and somatic growth of the 

newborn. Rodriguez et al. and Eggemoen 

et al. did not find any relationship between 

anthropometric parameters and vitamin D 

levels even though vitamin D deficiency 

was found in 51% of the women (51, 52). 

Also, Shakiba et al., and Josefson et al. did 

not find any relationship between cord 

vitamin D levels and neonatal weight and 

height (53, 54) which was compatible with 

our results. In contrast, Lykkedegn et al. 

showed a U-shaped relationship between 

neonatal weight and vitamin D 

concentration of the cord (55). Also, they 

reported a significant weight gain when 

vitamin D concentration was above 24 

ng/ml which is different from what we 

found. A meta-analysis of observational 

studies showed that low concentration of 

vitamin D (< 15ng/ml) may result in lower 

birth weight (about 131 g) with no effect 
on the height and head circumference (56). 

4-1. Limitations of the study 

Inadequate sample size could be a 

potential limitation of the study that 

resulted in non-significant differences 

between the groups. Another potential 

limitation is that vitamin D analysis was 

done as a single test and immediately after 

birth in this study. For this reason, it is not 

easy to be sure that the measured vitamin 

D concentration was a good representative 

of the whole embryonic process. The final 

issue of the study is limited information 

about the rate of exposure in the sunshine 

and skin color of the individuals which 

could affect vitamin D levels. 

5- CONCLUSION 

      Placental calcification is a pathological 

process that can provide information on 

vitamin D and calcium in pregnancy. 

Vitamin D has different effects and 

functions in the body and rather than the 

anthropometric measurements, long-term 

growth and health status assessment of the 

children could be a reasonable suggestion 

for the subsequent studies. According to 

association between placental calcification 

and vitamin D levels in the neonate, it is 

better to prescribe vitamin D to mothers in 

case of abnormal placental calcification 

during pregnancy. 
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