
Introduction
Intrauterine growth restriction (IUGR) is a prevalent 
disease in pregnancy in which placental insufficiency 
leads to 5 to 10 times higher mortality and lifelong 
morbidities (1).

IUGR is a multifaceted problem (2) that increases the 
risk of hypoxemia, acidemia, preterm deaths, and maternal 
distress, and disposes the infant to a number of metabolic 
disorders, polycythemia, lung problems, intraventricular 
hemorrhage, cognitive dysfunction, and cerebral palsy, 
which occur in both term and preterm infants (3). Some 
of the effective factors on the occurrence of IUGR include: 
the history of chronic maternal diseases (blood pressure, 
renal diseases, diabetes, Anemia, etc), higher body mass 
index (BMI), maternal weight gain during pregnancy, 
maternal age during pregnancy, occupation, different 
types of fetal infections and chromosomal abnormalities, 
birth rank, delivery interval, neonatal sex, age of the 
uterus, placental abruption, and placenta previa (4).

Vitamin D deficiency is highly prevalent among 
pregnant women (5). One study in Iran has shown that 
the vitamin D deficiency level is 69.3% in pregnant 
women (6) which is higher than that in other women (7). 

Not only vitamin D deficiency during pregnancy causes 
maternal and fetal side effects (8), it also increases the 
risk of preeclampsia, gestational diabetes, preterm birth, 
and birth of a child younger than small for gestational age 
(SGA) (9), inadequate fetal immune system, wheezing and 
eczema, and risk of respiratory infections in the infants 
(10,11). 

Some studies have shown the association of vitamin D 
deficiency with IUGR (12,13). Due to the limitation in the 
studies on the relationship between vitamin D and IUGR 
levels, adverse effects of IUGR in pregnancy, and a lack 
of study in this regard in Iran, this study investigated the 
relationship between serum levels of vitamin D and IUGR 
in pregnant women of Hamadan, Iran.

Materials and Methods 
This nested case-control study was conducted on 260 
pregnant women who had referred to Fatemieh hospital 
in Hamadan, Iran during 2018. 
 In terms of inclusion criteria, singleton pregnant women 
with a gestational age greater than 36 weeks without 
the history of underlying diseases, such as diabetes, 
hypertension, heart disease, and kidney disease, who gave 
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birth to a neonate without major congenital anomalies and 
absent or reverse end-diastolic flow in the case of IUGR 
embryos, were included in the study. In the case group, 
there were a total of 130 women who were diagnosed with 
fetal growth restriction on the basis of clinical findings 
and then on ultrasound (i.e., the fetal weight below the 
10th percentile for a baby’s gestational age) based on 
the intrauterine growth curve of Hadlock et al (14) and 
also those who were diagnosed with SGA based on the 
abdominal circumference. They were compared to 130 
women with healthy newborns as the control group.

In the control group, pregnant women with embryos 
weighing less than 2500 g and more than 4000 g at birth 
were excluded from the study. While in the case group, 
woman with babies weighing more than 2500 g after birth 
were excluded. 

In this study, based on the estimates made at the 
beginning of pregnancy, the blood samples were taken 
from about 1000 pregnant women who had referred to 
the Fatemieh hospital and were frozen and kept in good 
conditions, but no specific test was performed on them. 
At the end of pregnancy, the blood samples of the case 
and control groups were tested and their vitamin D serum 
levels were determined.

The data gathering tool in this study was a two-part 
check list, first part of which consisted of demographic 
characteristics and BMI. Maternal BMI was determined 
and documented based on the weight written in the form 
of prenatal care at the beginning of pregnancy. In the 
second part of the questionnaire, the obtained amount 
of vitamin D from the blood test was documented. Blood 
samples were taken from all study participants to measure 
the level of vitamin D, and the level of 25 hydroxy vitamin 
D was measured in the laboratory by radioimmunoassay. 

Data Analysis 
Statistical analysis was performed by SPSS software, version 
18.0. Data were analyzed using descriptive statistical chi-
square test and Fisher exact test, independent t test, and 
odds ratio. The significance level was determined less than 
0.05.

Results
In this nested case-control study, 130 pregnant women 
with intrauterine growth retardation (IUGR) neonates 

were compared with other 130 pregnant women with 
healthy newborns in terms of having IUGR as the control 
group. The mean age of women in the case and control 
groups were 26.27 and 25.8 years, respectively, though the 
difference was not statistically significant. Therefore, the 
two groups were comparable based on the mean age and 
BMI at the beginning of pregnancy (Table 1).

Mean vitamin D levels in the case and control groups 
were 14.74 ng/L and 25.34 ng/L, respectively; the 
difference was statistically significant. Moreover, the 
mean weight in the pregnant women during pregnancy 
significantly changed in both groups, while the women in 
the case group gained less weight (9.75 vs. 10.5 kg). The 
average length of pregnancy in the case group was 254.75 
days, while it was higher and equal to 266.13 days in the 
control group, reaching a significant level (Table 1).

In this study, comparing the level of education between 
the case and control groups showed no statistically 
significant difference (Figure 1A).

Considering the occupation of the participants, the 
majority of subjects in both groups were housewives 
and in this regard, the two groups were not significantly 
different. From 130 women in the case group, 16 (12.3%) 
were employees, while in the control group, only 2 (1.5%) 
were employed. The difference between these two groups, 
in this respect, was statistically significant (Figure 1B). In 
general, there was no statistically significant difference 
between these two groups in terms of occupational status.

In terms of different blood groups, no significant 
difference was observed between the two groups. 
Furthermore, no significant relationship was observed 
between any of different blood groups and the studied 
subjects (Figure 1C).

Based on the results of the present study, the level of 
vitamin D classification was significantly different between 
both case and control groups, such that only 10 (7.7%) had 
sufficient vitamin D levels in the case group, while this 
number was equal to 36 (27.7%) in the control group. In 
general, there was a significant difference between the two 
groups in terms of vitamin D serum levels, and the number 
of cases with vitamin D deficiencies among women with 
IUGR neonates or embryos was significantly higher than 
that in the control group (Figure 1D).

Odds ratios of insufficiency and deficiency in vitamin 
D levels in the case and control groups were 1.40 and 6.81, 

Table 1. Comparison of the Mean of Baseline Variables in 2 Study Groups

Variable 
Control group (n=130)

Mean ± SD
Case group (n=130)

Mean ± SD
P Value

Age (y) 25.8 ± 4.75 26.72 ± 4.97 0.079

BMI (kg/m2) 22.74 ± 2.64 24.12 ± 2.87 0.60

Vitamin D (ng/L) 25.34 ± 16.09 14.74 ± 11.85 0.001* 

The gained weight (kg) 10.50 ± 2.33 9.75 ± 2.42 0.001* 

Duration of Pregnancy (wk) 266.13 ± 17.25 254.75± 10.15 0.001* 

Note. SD: standard deviation.
* Significant at the 0.05 level (P < 0.05).
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respectively (Table 2).
The results of the present study indicated that the 

infant’s sex had no effect on vitamin D level, as vitamin D 
levels in both sexes were lower in the case group compared 
with that in the control group (Figure 2A).

Based on the results of this study, sufficient vitamin 
D levels were lower in the case group compared with 
the control group in terms of occupational status in 
both housewives and employees, however no significant 
relationship was found between the employment and 
vitamin D deficiency in the employed women (Figure 2B).

Moreover, according to the results of the present study, 
BMI did not affect vitamin D levels, and in both normal 
and obese BMI states, the sufficient vitamin D level was 
lower in the case group compared with the control group 
(Figure 2C).

According to the results, the education level was effective 
on vitamin D levels and in both educational levels, the 
level of sufficient vitamin D was lower in the case group 
compared with the control group, however no significant 
relationship was found between the level of education and 
vitamin D deficiency in the employed low-educated and 

illiterate participants (Figure 2D).
Additionally, the results of the present study represented 

that the maternal blood group (Rh) had no effect on 
vitamin D levels, as in both blood groups, the level of 
sufficient vitamin D in the case group was lower than that 
in the control group (Figure 2E).

Discussion
IUGR is a major problem in midwifery medicine, which 
is associated with morbidity and perinatal mortality (15).

In our study, the mean gained weight during pregnancy 
and the mean duration of pregnancy was significantly 
lower in the case group, compared with the control group.

An important factor in IUGR is maternal weight gain 
during pregnancy. The direct relationship between the 
weight gain during pregnancy and the birth weight of the 
newborn has been shown in many studies (16,17).

Hasan et al found that inadequate maternal weight gain 
in the third trimester increases the risk of IUGR (18). 
The study of Margerison-Zilko et al also showed that one 
kilogram increase in third trimester was associated with 
a 10% reduction in the risk of SGA<10th percentile (19).
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Figure 1. Frequency of (A) Education,  (B) Occupation, (C) Blood Groups, and (D) Classified Vitamin D in the Case and Control Groups. 

Table 2. The Calculated Odds Ratio Based on the Level of Classified Vitamin D

Vitamin D Case Group Control Group OR (95% CI) P Value
Sufficient >32 10 36 1.00
Insufficient (20-32) 14 38 1.40 (3.0,56.55) 0.48
Deficiency (<20) 106 56 6.81 (14.3,74.14) 0.001* 

* Significant at the 0.05 level (P < 0.05).
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In the study by Reichrath and Querings, vitamin D 
level during the pregnancy in women with low birth 
weight infants was significantly lower than its level in 
other women. They eventually found that vitamin D 
level in pregnancy was effective in bone metabolism and 
growth process of the fetus (20). Moreover, in the study by 
Robinson et al, vitamin D levels in the mothers with low 
birth weight infants were significantly lower than those in 
mothers with no IUGR (21). In another study by Gernand 
et  al (13), maternal vitamin D level in the second trimester 
of the pregnancy was related to the risk of SGA in the 
white and non-obese women, while this relationship was 
not seen in the black or obese women. SGA and IUGR are 
likely associated with weight at birth below 2500 g (22).

 A study reported that vitamin D deficiency at birth was 
not associated with placental inflammation or neonatal 
infection among infants with very low birth weight (23).

In the present study, the mean level of vitamin D in the 
case group was significantly lower than that in the control 
group . Vitamin D level was also significantly different 
between both case and control groups. 

In our study, IUGR incidence was significantly different 
between the case and control groups, to such a level that 
women with vitamin D deficiency had an IUGR incidence 
of approximately six times greater than that of women 
with a sufficient level of vitamin D.

Vitamin D deficiency during pregnancy causes 
potentially harmful implications in the mother and 
the fetus (10,11). Several studies have referred to the 
relationship between vitamin D deficiency and the 
incidence of IUGR (12,13,24).

Some studies have shown that increasing the amount 

of 25-hydroxy vitamin D in the bloodstream before and 
during pregnancy contributes to nesting and causes 
stability in pregnancy, as well as increased calcium uptake 
required for fetal growth and development (25). Studies 
have also indicated that the decreased expression of 
vitamin D receptors results in functional impairment 
and limitation in the beneficial effects of vitamin D in 
regulating the fetus-placental growth (20,26). In the study 
of Hutabarat et al, maternal vitamin D deficiency was 
observed in all pathological pregnancies with a decrease 
in the staining levels of placental VDR in IUGR (27).

 As Zhang et al have shown, severe vitamin D deficiency 
may play an important role in placental inflammation, 
which in turn may lead to a higher risk of IUGR and other 
neonatal side effects (28). 

The influence of taking vitamin D supplements during 
pregnancy in women with vitamin D deficiency for 
reducing the adverse effects of IUGR is recommended in 
future clinical trials. In this study, the correlation between 
vitamin D deficiency and IUGR was approved; hence, the 
use of vitamin D supplements before and during pregnancy 
could be the clinical application of this research. 

This study suffers from some limitations. Considering 
the large sample reservoir (1000 cases) in the beginning 
of the study, the cost of preparing the kits and keeping the 
samples at the appropriate temperature were limitations 
of this study.

Conclusions
The results of the current study indicated that vitamin D 
serum levels could be effective on the incidence of IUGR. 
Moreover, it was shown that the incidence of IUGR in the 
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infants whose mothers had sufficient levels of vitamin D 
during pregnancy was lower than that in other infants. 
Therefore, it could be predicted the occurrence of IUGR 
by measuring the vitamin D serum levels in the early 
pregnancy and prevented its occurrence by using possible 
methods.
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