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ABSTRACT 

Introduction: There is a great deal of controversy regarding the effect of gestational magnesium (Mg) 
deficiency on fetal growth and the incidence of low birth weight (LBW) in infants. Therefore, this study 
aimed to delineate the possible relationship between maternal Mg level and infant LBW. 
Methods: This case-control study was conducted on 180 mothers in Shiraz, Iran. Fasting blood samples 
were obtained for magnesium after delivery. Maternal and neonatal demographic data were recorded, and 
the mothers were divided into two groups: the control group including mothers with normal-weight 
infants (≥2500 g), and the case group consisting of mothers with LBW infants (<2500 g).  
Results: Out of 90 samples obtained in each group, there was neither a statistical association between the 
mean maternal magnesium level and neonatal sex (P=0.43) or gestational age (P=0.56), nor a correlation 
between serum magnesium level and maternal parity (P=0.52), education (P=0.75), or occupation (P=0.59) 
in the groups. In addition, no significant relationship was observed between maternal serum magnesium 
level and birth weight in each group (P=0.79). 
Conclusion: Due to lack of a statistically significant relationship between magnesium level and birth 
weight, and considering the contribution of various factors for LBW, more studies are required to 
investigate the role of other nutrients in infant LBW. 
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Introduction  
Magnesium (Mg) is the fourth most common 

element in the body and the second most essential 
intracellular cation after potassium. It plays a 
fundamental role in many physiological reactions 
such as protein synthesis, while being involved in 
various metabolic processes such as bone 
formation (1). 

The role of magnesium as an essential 
element for fetal well-being has been established 
in obstetrics (2). This element freely crosses the 
placental barrier and accumulates in the fetus. 
Therefore, the maternal magnesium content is 
apparently reflected in the fetus (1). 

Due to the increased interest in the role of 
magnesium in clinical medicine, particularly 
during pregnancy, many studies have been 
conducted concerning magnesium deficiency and 
its consequences during pregnancy. These studies 

 
have shown that magnesium deficiency is frequent 
during pregnancy due to its inadequate or low 
intake (3). In fact, approximately 44% of pregnant 
women presented with magnesium deficiency (4). 

Studies conducted on animals have revealed 
that gestational magnesium deficiency has 
unfavorable effects on both intrauterine fetal 
growth and hematological system; it also causes 
disturbance in temperature regulation while 
having teratogenic results (5-7). Other studies 
have demonstrated the adverse effects of 
magnesium deprivation on placental vascular 
flow. Since magnesium deficiency may reduce 
placental vascular flow, it is possibly responsible 
for placental insufficiency, and therefore, it affects 
the fetal development (8); consequently, it might 
have a relationship with birth weight.  

 Considering the aforementioned effects, 
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magnesium supplementation during pregnancy is 
recommended by some studies (9, 10). However, 
others have shown no correlation between fetal 
growth retardation, birth weight, and maternal 
magnesium deficiency during pregnancy (11, 12). 
Hence, there are yet discrepancies about the 
relationship between gestational magnesium 
deficiency and the negative effects on the fetus. 
Moreover, there is not sufficient reliable evidence 
to support the efficiency of dietary magnesium 
supplementation during pregnancy. 

The incidence of LBW (<2500 g) has greatly 
increased in the last two decades, in a way that in 
year 2010, its prevalence percentage was 
reported 8.15% in the United States of America 
(13) and about 8% in Iran (14). Also, regarding 
the myriads of problems with which these infants 
are faced, including morbidity and even mortality, 
finding a way to detect the causes of LBW and 
decrease its incidence would be of considerable 
importance for improving maternal and neonatal 
health and developing neonatal and prenatal care. 

Considering the mentioned points and the 
controversy regarding the effects of gestational 
magnesium deficiency on fetal growth, we decided 
to delineate the possible relationship between 
maternal serum magnesium level and LBW. It 
would be of great significance to indicate such a 
relationship and suggest Mg supplements during 
pregnancy to improve maternal and neonatal 
health. 

 

Materials and Methods 
Patient sample 

This case-control study was conducted on 
mothers delivering in Hafez Hospital (affiliated to 
Shiraz University of Medical Sciences) in year 
2010. The sample was divided into two groups 
according to the neonatal birth weight. Mothers 
with LBW infants (<2500g) were selected as the 
case group, and those with normal-birth-weight 
newborns (≥2500g) were grouped as the controls.  

The medical history of each mother including 
maternal age, education, occupation, parity, 
smoking habit, medication use, drug abuse, and 
significant illnesses was collected. In addition, the 
newborns’ demographic data such as sex, 
gestational age, birth weight, congenital 
malformations, and significant recorded illnesses 
were gathered; such information was recorded in 
data collection forms.  

The gestational age was determined from the 
mother’s chart, based on the ultrasound of the 
first trimester, and the neonatal birth weight was 
measured using a digital scale (Tefal Company, 

France, capacity: 20kg, least count: 10 g, with LED 
display). 

The exclusion criteria were as follows: 1) 
major systemic disorders or chronic diseases, 2) 
smoking or drug abuse, and 3) magnesium 
sulphate intake during pregnancy. Infants with 
congenital malformations or severe systemic 
diseases at birth were also excluded. 
Complications during pregnancy, determined by 
the medical histories and available medical 
records, were minimal for all cases. The ethical 
clearance of the institutional ethics committee as 
well as the informed consents (from all the 
participating mothers) were obtained. 
 

Collection of blood samples 
Fasting blood samples for magnesium (2cc) 

were obtained from an antecubital vein using 
venipuncture procedures within 5 minutes of 
delivery; they were collected into heparinized 
tubes and centrifuged for 10 minutes. The 
centrifugation process and magnesium 
measurement were conducted in the laboratory of 
Gastroenterohepatology Research Center, 
affiliated to Shiraz University of Medical Sciences. 
The serum separated by centrifugation was stored 
at -80oC until analysis. 
 
Plasma analysis 

The analysis of magnesium measurements 
was performed by a specific colorimetric assay, 
based on xylidyl blue method (15). By using this 
method, the normal range of serum magnesium 
level was measured 1.9 to 2.5 mg/dL in women. 
Although this procedure is not considered the best 
colorimetric method (16), it is the most cost 
effective and available method used in the 
laboratory of Shiraz Gastroenterohepatology 
Research Center for magnesium assessment.  
 
Statistical analysis 

The collected data were analyzed using SPSS 
version 16. The mean serum magnesium level of 
case and control mothers (with neonates of 
different sexes) were compared by t-test. To 
detect the relationship between education and 
mean serum magnesium level in both groups, one-
way analysis of variance (ANOVA) was used. 
Mann-Whitney U test was utilized to determine 
the relationship between mother's occupation and 
mean serum magnesium level in both groups. 
Pearson's correlation coefficient table was finally 
used to define the correlation between the 
maternal serum magnesium, gestational age, and 
neonatal birth weight. P-value less than 0.05 was 
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Table 1. Frequency distribution of demographic characteristics in case and control groups  
Variables  Groups 

Case Control P-value 
Neonatal sex (%):    
Male  37 (45) 34 (42)  
Female  45 (55) 47 (58) 0.43 
Gestational age (%):    
 37 wks. 6 (8) 7 (9) 0.5 
37 wks.  76 (92) 74 (91)  
Maternal demographics 
Age (XSD) 26.84.3 26.165.3 0.3 
Employment (%):    
Housekeeper  74(90) 75 (92) 0.59 
Employed  8 (10) 6 (8)  
Educational level (%):    
E1*E2* 23 (28) 35 (43)  
E3

* 45 (55) 33 (41)  
E4

* 14 (17) 13 (16) 0.75 
Total  82 81  

* E1: uneducated, E2: elementary education, E3: high school and diploma, E4: university graduate   
 

considered statistically significant. 
 

Results 
Out of 90 collected samples in each group, 81 

and 82 samples of the control and case groups 
were used, respectively. Approximately, there was 
a 10% reduction in the number of samples due to 
blood hemolysis, which was not measurable; 
however, this reduction was not statistically 
significant.  

The patient samples were also divided into 
two groups according to neonatal birth weight. 
Group A (82 cases) consisted of the mothers of 
LBW infants with the neonatal birth weight of less 
than 2500g and the mean weight of 1946±415g. 
Group B (81 controls) included mothers of 
normal-birth-weight infants with the neonatal 
birth weight of more than 2500g and the mean 
weight of 3157±414g. 

Pearson's correlation coefficient between the 
mean gestational age and the mean maternal 
magnesium concentration was also calculated. The 
correlation between the maternal magnesium and 
the mean gestational age (r=+0.044) in the LBW 
and control groups (r=+0.048) was not 
statistically significant (P=0.56) (Table 1). Also, 
the mean magnesium level was compared in 
infants of both genders in each group using t-test; 
there were no significant gender-related 
differences (P=0.43) (Table 1). 

Mann-Whitney U test indicated no statistically 
significant differences in the mean serum 
magnesium level between the housekeepers and 
working mothers in each group (P=0.59) (Table 
1). The comparison between the two groups (A 
and B) showed that the majority of the mothers, 
who had used the health care facilities in Hafez 
Hospital, were unemployed. Approximately, 92% 

and 90% of the subjects in group B and group A 
were non-workers, hence, both groups were 
mostly similar in terms of maternal occupation.      

The mean serum magnesium level was 
compared between four maternal education sub-
groups (E1: uneducated, E2: elementary level 
education, E3: high school graduate and diploma, 
and E4: university graduate) in both A and B 
groups; the ANOVA test was utilized for this 
comparison.  The number of mothers in E1 sub-
group was very low, therefore, E1 and E2 were 
considered as one single sub-group (E1,2). The 
majority of the mothers in both groups (A and B) 
had high school education and diploma, without 
any university degrees. The mean serum 
magnesium level was not statistically different 
between the three sub-groups (P=0.75) (Table 1).  

The relationship between the mean maternal 
magnesium level and maternal age was evaluated 
in each group, using the Pearson's correlation 
coefficient, and no association was observed 
(P=0.32) (Table 1). 

The analysis of variance regarding the effect 
of maternal parity on magnesium concentration 
was performed by dividing the mothers in three 
sub-groups: group 1 with zero previous child 
delivery, group 2 with one previous delivery, and 
group 3 with two or more previous deliveries. 
There was no significant relationship between 
maternal parity and maternal serum magnesium 
concentration (P=0.52); the case and control 
groups were mostly analogous in terms of parity. 
The control and case subjects were mostly 
matched in terms of neonatal sex, maternal age, 
education, occupation, and parity. Therefore, there 
were no significant differences between control 
and case groups. 

The overall mean magnesium level was lower 
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Table 2. Frequency distribution of the samples in the case and control groups, according to serum magnesium level 
Groups Frequency Magnesium (mg/dl) (SD) P-value 

Group A (case subjects) 
(Birth weight < 2500g) 

82 2.17 (0.7) 
 

0.79 
Group B (controls)  
(Birth weight > 2500g) 

81 1.98 (0.6)  

 

in LBW infants compared to the normal-birth-
weight group; however, there was not a 
statistically significant difference between these 
two groups (P=0.33) (Table 2). The mean 
magnesium level in both groups was higher than 
1.9, and most of them were within the normal 
range. 
 

Discussion  
Neonatal birth weight is a good marker for 

maternal health and nutritional status. It also 
plays a key role in indicating the neonatal survival, 
growth, long-term health, and future psychosocial 
developments (16). According to Barker’s 
hypothesis, weight at birth is associated with 
adult metabolic diseases. It might also accelerate 
the risk of chronic diseases in adulthood, or might 
be related to hypertension, cardiovascular 
diseases, or even future glucose intolerance (17). 
The “fetal origins” hypothesis declares that 
maternal malnutrition programs the fetus and 
leads to the reduction of birth weight and later 
adult-onset diseases (18). 

Since preterm and term LBW infants are born 
with lower nutrient storage at birth, compared to 
term neonates, supplementation during 
pregnancy may be required to reach the optimal 
growth and facilitate better nutrient transfer to 
the offspring (16); one of these important 
nutrients is magnesium. On this matter, many 
recent epidemiological investigations have shown 
the necessity of magnesium for fetal well-being 
(4).  

It has been shown that gestational magnesium 
deficiency has several maternal, fetal, and 
neonatal effects (4), which may remain 
throughout the neonates’ lifetime (18).  

A proposed hypothesis suggests that 
magnesium has an immediate effect on placental 
vascular flow, and its depletion can have an 
adverse effect on the placental vascular dilation, 
which leads to placental insufficiency and is 
responsible for fetal growth retardation (8). Based 
on this data, Watson investigated the effect of 
gestational magnesium intake on newborns, and 
found a positive correlation between magnesium 
intake during pregnancy and neonatal birth 
weight. His study showed that gestational 
magnesium supplementation could lead to a 

reduced incidence of LBW (9).  
Contrarily, other prospective observational 

studies, by investigating the relationship between 
magnesium supplementation and pregnancy 
outcomes, found no differences between the 
magnesium-treated group and the placebo. 
Therefore, according to these studies, magnesium 
supplementation could not reduce the frequency 
of fetal growth retardation and preterm labor (12, 
19). 

In the present study, there was no difference 
between maternal magnesium level in women 
with LBW (case) and normal (control) infants 
(P=0.337). Also, the serum magnesium level in all 
the mothers was within the normal range, and no 
differences were observed.  

According to one conducted study, when the 
magnesium intake was restricted to a steady state, 
the excretion would fall to less than <0.5%, and its 
tubular reabsorption would increase to 
compensate the depletion and prevent any 
alternation in plasma magnesium level (20); this 
is in agreement with our study results. 

A literature review by Azoulay showed that 
drinking water is one of the significant magnesium 
sources, which could provide 2 to more than 48 
mg per day, depending on water hardness; thus, 
hard water could be a cardinal source for 
magnesium intake (21). According to geographical 
location, water hardness varies from very soft to 
very hard, and its hardness is deliberated with the 
level of total calcium; however, magnesium 
substantially contributes to water hardness (22).  

As to the study by Basiri et al. in Shiraz, Iran, 
water hardness is higher than the normal range 
(468 ppm), which can be related to high 
magnesium content (58.6 mg/lit) in drinking 
water (23). Also, there is evidence that 
magnesium level is higher in Asian women (24), 
compared to European (25) and South American 
women (26). Therefore, the normal range of the 
mean magnesium concentration in both groups (A 
and B) of our study might be related to the 
geographical location and high hardness level of 
drinking water. 

No correlation was found between the mean 
magnesium level and maternal education (P=0.75) 
or occupation (P=0.67). The majority of the 
mothers in our study were not working and had 
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low educational level, which could be a reflection 
of their socio-economic status. It seemed that 
most mothers, who had child delivery in Hafez 
Hospital, did not belong to the upper 
socioeconomic class. Accordingly, socioeconomic 
status might have no association with magnesium 
concentration in the current study; other studies 
have revealed similar results (15, 27). 
Very limited data is at hand regarding the possible 
relationship between gestational age and 
maternal magnesium level. According to Perveen 
et al., a strong correlation exists between metal 
concentrations in the cord blood and maternal 
serum, regarding gestational age (28). The results 
of our study do not reveal a significant association 
between maternal magnesium concentration and 
newborn's sex differences or gestational age. 
 

Conclusion 
There were no statistically significant 

differences between the low and normal birth 
weight infants in terms of maternal magnesium 
concentration. However, as many other factors 
could additively contribute to LBW, more studies 
are required to investigate other nutrients which 
could contribute to the incidence of LBW. 
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