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ABSTRACT

Introduction: Pregnancy is associated with increased demand of all the nutrients like calcium, iron, zinc, copper,
and other micronutrients. Low levels of calcium and magnesium can lead to preeclampsia, low birth weight,
preterm delivery, foetal low bone mineral density and caesarean section. The main objective of the present
study was to measure serum ionic calcium and magnesium in women in their third trimester and to assess the
relationship between maternal serum ionic calcium and magnesium and birth weight.

Material and Methods: 100 women with live singleton pregnancy with gestational age between 28 to 36 weeks
and willing to participate in the study were included in the study. Serum ionic calcium and magnesium were
measured foetal outcome was noted. Results were analysed.

Results: Birth weight was significantly more in women with normal serum ionic calcium levels than in women
with below normal levels (2.63+0.51 vs 2.37+0.62; p=0.02). There was no significant difference in mean
APGAR score, NICU admission and perinatal mortality. Birth weight was significantly more in women with
normal magnesium levels than in women with below normal magnesium levels (2.58+0.52 vs 2.33+0.5 kg;
p=0.04). NICU admission of the babies (33.3% vs 6.8%; p=0.000) and perinatal mortality (25.9% vs 535%;
p=0.003) was significantly more in women having below normal magnesium levels than in women with normal
magnesium levels.

Conclusion: Low serum ionic calcium and magnesium are associated with low birth weight. Counselling of
each women attending antenatal clinic regarding consumption of food rich in calcium and magnesium should be
done. Calcium and magnesium should be supplemented if needed.

Keywords: S. Calcium, S. Magnesium, Birth Weight, Perinatal Mortality.
INTRODUCTION

Nutrition is an important health determinant that can
affect the course of pregnancy and its outcomes.
Foetal development depends mainly on genetic
makeup, maternal nutrition and fetoplacental
circulation[1]. This development is especially
susceptible to the effects of environmental risk
factors that disrupt the processes during a critical
window of vulnerability [2,3]. Maternal diets during

pregnancy need to provide energy and nutrients for
the mother as well as for foetal growth [4]. Poor
maternal nutrition during pregnancy, particularly
during the third trimester, is a major cause of low
birth weight in developing countries [5]. Pregnancy is
associated with increased demand of all the nutrients
like calcium, iron, zinc, copper, and other
micronutrients. Many minerals are transferred to the
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foetus for foetal stores in the latter part of the
pregnancy, although they may play important
developmental role throughout pregnancy. Mineral
deficiencies are also considered to be contributing
factors in premature birth, miscarriage, intrauterine
growth restriction, birth defects, and immune system
impairment. [6]

Calcium, iron, zinc, copper and magnesium are
essential elements required for the normal growth and
development of the foetus [7]. Calcium is the most
abundant mineral in our body [8]. Bones contain 99%
of total body Ca2+and about 1% is freely available in
the extracellular fluid. The recommended daily
calcium is 1000 mg/day (>18yrs). The maternal
demand for calcium during pregnancy is elevated by
300mg/day. Pregnancy causes a tremendous shift in
maternal calcium metabolism as calcium becomes
important for the foetal bone mineralization. Calcium
is transported from the mother to the foetus
throughout pregnancy through the placenta in large
amounts mainly during the third trimester. This
active transport of calcium occurs by a magnesium
adenosine triphosphatase -dependent Ca2+ pump. It
transfers nearly 150 mg of Ca/kg of foetal weight/day
(approximately 80%) in the third trimester. Various
calcium binding proteins play a role in this transport.
Vitamin D helps in the synthesis of these calcium
binding proteins.[9] Pregnancy is a period of high
calcium demand because of foetal requirement. The
plasma total calcium concentration is in the range of
2.2-2.6 mmol/L (9-10.5 mg/dL), and the normal
ionized calcium is 1.3-1.5 mmol/L (4.5-5.6 mg/dL).
Pregnancy entails number of physiological events
with implications regarding calcium metabolism: the
extracellular fluid expands, the albumin level
decreases, the glomerular filtration rate increases
causing increase in calciuria and calcium is also
removed from the maternal system by transfer to
foetus. These mechanisms all tend to promote
lowering of maternal calcium concentration and
present pregnant women for maintaining the levels
within the narrow range necessary to preserve
homeostasis.[10] Lowering of maternal calcium
levels can lead to preeclampsia, low birth weight,
preterm delivery, fetal low bone mineral density and
caesarean section.[11]

Magnesium (Mg) is the second most abundant
intracellular cation and is vital for a multitude of
cellular functions and enzymes. Magnesium is a
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cofactor for more than 300 enzymes in the body. It is
required for enzyme  substrate  formation
(Mg+2ATP). It acts as a catalytic co-factor for
numerous biochemical reactions in the body, as a
regulator of ion channels by stabilisation of cellular
membranes, and is essential for various metabolic
pathways  such  as  glycolysis,  oxidative
phosphorylation, including protein and nucleic acid
synthesis.[11] The normal plasma magnesium
concentration is  1.7-24  mg/dl.  Generally
hypomagnesaemia in most of pregnant women is
associated with haemodilution, renal clearance,
consumption of minerals by the growing foetus.
There is decrease in ionized and total magnesium
levels with increasing gestational age during normal
pregnancy.[12] Magnesium supplementation during
pregnancy was associated with significantly fewer
maternal hospitalizations, a reduction in preterm
delivery, and less frequent referral of the newborn to
the neonatal intensive care unit and increase birth
weight. [13,14]

The micronutrient profile in maternal body will
influence the normal growth and development of the
foetus in the womb. The main objective of the
present study was to measure serum ionic calcium
and magnesium in women in their third trimester and
to assess the relationship between maternal serum
ionic calcium and magnesium and birth weight.

MATERIAL AND METHODS

This was a hospital based observational study done in
the department of Obstetrics and Gynaecology, S M
S Medical College, Jaipur. 100 women with live
singleton pregnancy with gestational age between 28
to 36 weeks and willing to participate in the study
were included in the study after taking informed
consent. Women with medical disorders, congenital
malformation of foetus, PROM were excluded.
Detailed history and physical examination including
blood pressure and urine for protein and other
baseline investigations were done. Serum ionic
calcium and magnesium were measured. Women
were followed till delivery and foetal outcome was
noted, Data were entered in MS excel sheet and
statistically analysed.

The following values were taken to be as the
reference range for calcium & magnesium

Serum ionic Calcium: 4.2 - 5.5 mg/dL

()

oo

©
Ay



Serum Magnesium: 1.6 — 2.3 mg/dL
RESULTS

Table 1 shows mean serum ionic calcium and
magnesium levels with age and gravidity of the
women. Majority of the women were above 25 years
(67%) and multigravida (61%). There was no
significant difference in serum ionic calcium and
magnesium levels in terms of age. Serum ionic
calcium and magnesium levels were significantly
more in primigravida (p=0.03 and 0.04 respectively).

Table 2 shows serum ionic calcium and magnesium
levels with foetal outcome. 64% women had normal
serum ionic calcium (4.2 -5.5 mg/dl) while 78%
women had normal serum magnesium (1.6 — 2.3
mg/dl). Gestational age was significantly more in
women with normal serum ionic calcium levels than
in women with below normal levels (35.4+£1.9 vs
34.2+£3.02; p=0.005). Birth weight was significantly
more in women with normal serum ionic calcium
levels than in women with below normal levels
(2.63+£0.51 vs 2.37£0.62; p=0.02). There was no
significant difference in mean APGAR score, NICU
admission and perinatal mortality in women with
normal serum ionic calcium levels than in women
with below normal levels. There was no significant
difference in mean gestational age and mean APGAR
score in women with normal magnesium levels than
in women with below normal magnesium levels.
Birth weight was significantly more in women with
normal magnesium levels than in women with below
normal magnesium levels (2.58+0.52 vs 2.33£0.5 kg;
p=0.04). NICU admission of the babies (33.3% vs
6.8%; p=0.000) and perinatal mortality (25.9% vs
535%; p=0.003) was significantly more in women
having below normal magnesium levels than in
women with normal magnesium levels.

A positive correlation was observed between birth
weight and serum ionic calcium levels though the
relation between the variables was very weak. The R?
is 0.1051, it means 10% of the total variation in birth
weight is explained by the linear relation with serum
ionic calcium. A positive correlation was observed
between birth weight and serum magnesium levels
though the relation between the variables was very
weak. (Table 3; Graph 1&2))

A positive correlation was observed between
APGAR score and serum ionic calcium levels though
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the relation between the variables was very weak.
The R? is 0.0623, it means 6% of the total variation in
APGAR score is explained by the linear relation with
serum ionic calcium. A positive correlation was
observed between APGAR score and serum
magnesium levels though the relation between the
variables was very weak. (Table 4; Graph 3&4))

DISCUSSION

Hypomagnesaemia was seen in 22% of the pregnant
women in our study which was in contrast to that
observed by Pathak P et al [15] and S Mangalesh et
al [16]. In their study hypomagnesaemis was
prevalent in 43.6% and 40% women respectively.
Inadequate intake of magnesium, increased metabolic
demand of pregnancy and physiological hemodilution
in pregnancy were suggested as the main reasons for
low levels of magnesium in pregnancy.[17]
Hypocalcemia was seen in 36% women in our study.
According to Malas NO and Shurideh ZM during
pregnancy due to the increase in glomerular filtration
rate, calciuria increases along with removal of more
calcium by transfer it to the foetus so maternal
calcium levels down.[18] Calcium requirement
increase in pregnancy and this increase reached at
peak in third trimester which may cause the
hypocalcaemia.[19]

Mean serum ionic calcium was significantly more in
primigravida than in multi gravida (p=0.03) which is
in agreement with the study done by Deepika
Chandrasekaran et al.[8] Mean Magnesium levels in
our study was 1.81+0.42 mg/dl which was consistent
with findings of Pathak et al[15], Aziz R, Mahboob
T[20], Indumati et al[21] and Fahimeh Khoushabi et
al[22] while the mean serum magnesium levels in
normal pregnant women was higher in the studies
done by Punthumapol and Kittichotpanich[23] and
Rajendra Kumar Chaudhari et al[24] but lower in the
study done by Deepa V Kanagal et al.[25] Mean
ionic calcium levels in our study was 3.94+1.15
mg/dl which was lower than that observed by
Indumati et al[21].

In present study, pregnant women who gave birth to
low birth weight babies had low levels of calcium
and magnesium levels than the pregnant women who
gave birth to normal neonates. Similar results have

<+
—
N

()

oo

©
Ay



been reported in Turkey[26] and Iran[27] and
Fahimeh Khoushabi et al[22]

In our study there was a weak positive correlation
between serum ionic calcium and birth weight, our
finding are in close agreement with studies done in
California[28], UK][29], Korea[30] and
Iran[31]which reported there were significant
association between maternal calcium, iron and zinc
with birth weight of neonates. Maternal serum
magnesium levels were positively correlated with
birth weight (r = 0.0057, p=0.4) which was
statistically not significant. Our results are in
agreement with study of S Mangalesh et al[16], they
observed maternal serum Mg levels were positively
correlated with birth weight (r- value =0.205, p-value
<0.05)

Limited data is available on the role of calcium and
magnesium from Rajasthan where the diet is deficient
of the necessary elements. High risk women with low
calcium and magnesium intake will be benefited with
supplementation.  The  recommended dietary
allowance in the USA recommends that pregnant
women should take 1 to 1.5 gms of calcium daily for
pre-eclamptic complication prevention[32]. Milk, soy
milk, yogurt, cheese and vegetables like cabbage,
broccoli, almonds, sardine and salmon with bones
and calcium fortified orange juice are good sources
of calcium. The daily requirement of magnesium is
about 350mg/day.[33] Foods rich in magnesium
include whole grains, nuts and green vegetables.
Green leafy vegetables are particularly good sources
of magnesium. Counselling of each women attending
ante natal clinic regarding consumption of food rich
in calcium and magnesium should be done.

CONCLUSION

In present study serum ionic calcium and magnesium
are positively associated with birth weight so serum
calcium and magnesium should be measured in all
pregnant women attending antenatal clinic. Every
woman should be counselled regarding consumption
of food rich in calcium and magnesium.
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Table 1: S. calcium and magnesium levels with age and gravidity

Variables Groups S Calcium P value S. Magnesium P value

Age (years) <25 (33) 4.0+£0.98 1.86+0.4 0.3
>25(67) |3.78+1.3 1.78+0.45

Gravida Primi (39) | 4.21+0.79 0.03 1.87+0.35 0.04
Multi (61) | 3.69+1.17 1.71+0.41
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Table 2: S. calcium and magnesium levels and foetal outcome

Variables | S. Calcium P S. Magnesium P
value value

Normal Below normal Normal Below normal
(n=64) (n=36) (n=78) (n=22)

Gestational | 35.4+1.9 34.2+3.02 0.005 | 34.6+2.68 | 33.8+1.91 0.1

Age

(Weeks)

Birth 2.63+0.51 | 2.37+0.62 0.02 2.58+0.52 | 2.33+0.5 0.04

Weight

(Kg)

APGAR 7.94+1.16 | 7.5+1.46 0.1 7.9+1.08 | 7.4+1.05 0.05

Score

NICU 6 (13%) 8 (14.8%) 0.7 5(6.8%) |9 (33.3%) 0.000

admission

present

Perinatal 5(10.8%) |6 (11.1%) 0.9 4 (5.5%) | 7(25.9%) 0.003

Mortality

present

Table 3: Pearson Correlation of baby weight with S. Calcium and S. Magnesium

— R .
n =100 Mean + SD R Square Equation P-value
Birth Weight 2.54+0.56
S. Calcium 3.94+1.15 0.3242 10.1051 |y _ 5 1506*x + 1,951 | 0-001
S. Magnesium 1.81+0.42 0.0752 | 0.0057 |y _(0972*X + 2363 | 04
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Table 4: Pearson Correlation of APGAR with S. Calcium and S. Magnesium

R

n =100 Mean = SD R Square Equation P-value
APGAR Score 7.1+1.46
S. Calcium 3.94+1.15 0.2496 | 0.0623 Y = 0.2673*X +6.750 0.01
S. Magnesium 1.81+0.42 0.1493 | 0.0223 Y = 0.4395*X +6.983 0.1
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