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Abstract 

Background & Aims: Vitamin D can play a vital role in fetal heart development. This study 

investigated serum vitamin D levels in mothers of infants with congenital heart diseases. 

Materials & Methods: This study was a case-control study in which 50 mothers of infants with 

congenital heart defects (case group) and 50 mothers of healthy infants (control group) were 

examined. The required information for the study included maternal age, vitamin D supplementation, 

duration of supplementation, family history of congenital heart disease, and serum vitamin D levels. 

The collected information was then analyzed.. 

Results: The mean serum vitamin D level in the case group was higher than the control group, but 

there was no statistically significant difference (P = 0.182). There was no significant relationship 

between the severity of vitamin D deficiency and the presence of congenital heart disease. (P = 0.695). 

The mean serum vitamin D level in the cyanotic group was higher than the asiatic group, but there 

was no significant difference according to the independent t-test (P = 0.42). Also, there was no 

significant relationship between the severity of vitamin D deficiency in the mother and cyanotic or 

asiatic status of the newborn (P = 0.102). The duration of vitamin D supplementation in the case group 

was slightly longer than in the control group and was significantly associated with the presence of 

heart defects in the newborn (P = 0.026). In the case group, there were more people with a history of 

congenital heart disease in their first-degree relatives than in the control group and was significantly 

associated with the presence of congenital heart disease in the newborn (P < 0.001). 

Conclusion: In this study, significant relationship was found between vitamin D supplementation and 

its blood level in the mother with congenital heart disease in the newborn. However, since vitamin D 

deficiency in the body can cause serious complications in the individual, it is recommended that 

pregnant women, especially in the first trimester of pregnancy, consume sufficient vitamin D 

supplements. 
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Extended Abstract 

Background 

Congenital heart defects are the most common birth 

defects, affecting 1% of live births worldwide, and 

represent a leading cause of stillbirth and fetal death. 

These defects pose a major public health challenge, 

contributing to significant morbidity, recurrent 

hospitalizations, and lifelong medical care for affected 

children. Additionally, they are a predominant cause of 

mortality within the first year of life. Congenital heart 

diseases often necessitate specialized paraclinical 

assessments for diagnosis and management, with many 

cases requiring surgical intervention (1-6). 

However, human studies investigating the role of 

vitamin D in neonatal congenital heart disease and fetal 

cardiac development remain limited and inconsistent. 

To address this gap, we evaluated maternal serum 

vitamin D levels in mothers of infants with congenital 

heart disease to generate more robust and harmonized 

evidence. 

Methods 

This case-control study, with permission from the 

Ethics Committee of Urmia University of Medical 

Sciences, took place in the Autumn of 2023, where the 

sample size was determined according to the 

correspondence formula, with 95% confidence 

(z=1.96), 90% power (z=0.028) and based on Wesam 

A. Mokhtar’s study (5), with 50 being the needed 

sample size in each group (total of 100). The case group 

was mothers of term infants (aged 1-28 days of their 

life) diagnosed with congenital heart disease (by 

echocardiography) who were admitted to Motahari 

Hospital, while the control group was mothers of 

healthy term infants that were admitted to Kosar 

Hospital. Data was collected using a checklist(maternal 

age, vitamin D requirement during pregnancy, medical 

history of mothers, and some characteristics of 

neonates), and serum vitamin D levels were measured 

using DiaSorin ELISA kit (25-Hydroxy Vitamin D 

ELISA, intra-assay CV<5% and inter-assay CV<10%). 

Blood samples (5mL) were drawn from mothers after 

obtaining their informed consent. 

Inclusion criteria: Healthy mothers with term infants 

(aged 1-28 days of their life), mothers with chronic 

diseases, or mothers taking teratogenic drugs. 

Exclusion criteria: complicated delivery, neonatal 

weight <2500 g, any congenital anomalies excluding 

cardiac defects were excluded. The groups were 

matched considering age, socio-economic status, and 

occupation. Only descriptive indexes were presented in 

SPSS-27 data analysis with parametric (chi-square, t-

test, ANOVA) and non-parametric tests and in the 

regarded sign of significance level was ≤ 0.05. 

 

Results 

This research focused on 50 mothers of infants with 

congenital heart disease (CHD) (case group), and 50 

mothers of healthy infants (control group), when 

comparing the two groups the mean maternal serum 

vitamin D level was 19.8 ng/ml (11-38) for the case 

group, and 17.36 ng/ml (3.6-60) for the control group, 

with no statistically significant differences (P=0.182). 

The severity of vitamin D deficiency was similar in 

both groups, 58% of the cases had severe deficiency 

(16.13 ng/ml), 34% insufficiency (22.7 ng/ml), and 8% 

normal (34 ng/ml); while 60% of the controls had 

severe deficiency (10.72 ng/ml), 28% insufficiency 

(23.07 ng/ml), and 12% normal (41.3 ng/ml). Fisher’s 

test showed no relationship between severity of 

deficiency (P=0.695) and CHD. 

The mean length of vitamin D during pregnancy was 

longer in the control group (7.4 ±1.3 months) than the 

case group (6.7 ±1.4 months) (P=0.026). The cases and 

controls rate of consanguinity was similar 12% in case 

group and 9% in the control group and did not correlate 

with CHD (P=0.694). However, 16 participants in the 

case group reported CHD in first-degree relatives, and 
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there was a significant association between having 

family history and the occurrence of CHD (P<0.001). 

Infant gender distribution (control: 26 female, 24 male; 

case: 22 female, 28 male) showed no statistical 

significance (P=0.548). In the case group, the most 

common CHDs were VSD (20%), ASD (14%), 

ASD+VSD (14%), and TOF (8%). Cyanotic heart 

disease was observed in 42% of infants, while 58% had 

acyanotic disease. Maternal vitamin D levels did not 

differ between these subgroups (cyanotic: 20.57 ±6.31 

ng/ml; acyanotic: 19.24 ±5.22 ng/ml; P=0.42). 

Additionally, the severity of maternal vitamin D 

deficiency showed no association with the type of CHD 

(P=0.102). 

 

Conclusion 

The study did not show any significant difference in 

maternal serum vitamin D between mothers of infants 

with congenital heart disease (CHD) (19.8 ng/ml) and 

mothers of healthy controls (17.36 ng/ml) (P=0.182), 

contrasting with studies by Mokhtar (P=0.002) (5), 

Koster (P=0.02) (11), and Dilli (P=0.02) (13). The 

authors speculated whether this could be due to the fact 

that there was severe vitamin D deficiency in mothers 

in both groups (92% for cases and 88% for controls 

were below normal), the small sample size, or other 

genetic/environmental reasons for the conflicting 

findings. Of note, supplementation averaged 

significantly longer in controls (7.4 months) vs cases 

(6.7 months), (P=0.026), and prolonged 

supplementation may have resulted in higher maternal 

serum levels, but the benefit to prevent CHD is 

unknown. 

Family history of congenital heart disease in first 

degree relatives (32%) was obtained only in the case 

group and was significantly associated with the 

occurrence of congenital heart disease (P<0.001), 

supporting Mokhtar (5) and Arjmandnia (10). 

Consanguinity was not associated with congenital heart 

disease (24% in cases), nor was infant sex (P=0.548). 

Clinically, the high prevalence of maternal vitamin D 

deficiency (90% of participants) underscores the need 

for routine prenatal screening and nutritional 

interventions, consistent with global studies: Saloni 

Arora in India (95.5% deficiency) (18), Chen in China 

(98.64%) (19), and Hashemipour in Iran (81%) (21). 

Initiating vitamin D supplementation by the 12th week 

of pregnancy and enhancing maternal education on 

adherence are critical. Additionally, family history 

assessment for CHD in pre-pregnancy counseling is 

essential for early risk stratification. 

This study highlights the multifactorial nature of CHD, 

where genetic predisposition and nutritional factors 

intersect. While vitamin D deficiency alone may not 

directly cause CHD, its role in fetal development 

warrants further investigation, particularly in 

populations with high deficiency rates. Future 

multicenter studies with larger cohorts are 

recommended to validate these findings and explore 

gene-environment interactions. 
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