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ABSTRACT

Introduction: Pregnancy is a period that is characterised
by remarkable physiological changes which are needed to
support the growing fetus. Micronutrients play a crucial role
in the maintenance of pregnancy. Among the micronutrients,
magnesium has got ample amount of clinical relevance to
pregnancy. Magnesium deficiency has been associated with
reproductive risk during pregnancy such as anaemia, pre-
eclampsia, eclampsia, fetal growth retardation, preterm labour,
low intrauterine growth rate and leg cramps.

Aim: To find out whether there was significant difference in the
magnesium levels among pregnant women with and without
pregnancy related complications and also to find out whether
the magnesium levels differed significantly among the three
trimesters.

Materials and Methods: This was a cross-sectional study
done among 240 pregnant patients from different trimesters
attending the Obstetrics and Gynaecology Outpatient
Department. Out of them 164 women had complications like
pre-eclampsia, Gestational Diabetes Mellitus, leg cramps and
history of abortions. Demographic details were obtained from
all the women. BMI was calculated for each subject using the
formula BMI=weight(kg)/height(m?). Haemoglobin was assessed
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in all samples using cyanmethaemoglobin method. Magnesium
levels were analysed in the all samples using automated analyser
in the Biochemistry laboratory. Student’s t-test was used to
compare the levels of magnesium among the groups with and
without complications. ANOVA test was used to compare the
three trimesters.

Results: The pregnant women were divided into three groups
based on the different trimesters in which the samples were
taken. Magnesium levels among the women in the first trimester
were (2.96+0.83) second trimester (2.99+1.48) and third trimester
(8.05+1.48) respectively. Women with previous abortions were
found to have less magnesium levels (2.71) compared to women
without a history of abortion (3.11) and value was found to be
statistically significant (p<0.007) and magnesium levels among
vegetarians (2.45) were lower than non vegetarians (3.08) and it
was found to be statistical significant (p<0.013). There was no
significant difference in the magnesium levels among pregnant
women with complications and those without complications.

Conclusion: The study shows the importance of maintaining
the magnesium levels among pregnant women. There was no
difference in the magnesium levels among the three trimesters.
Study also points out the influence of parity, diet and occupation
of pregnant women on the levels of magnesium.

Keywords: Gestational diabetes mellitus, Micronutrients, Pre-eclampsia, Trimesters

INTRODUCTION

Maternal nutrition plays a pivotal role for a good pregnancy outcome.
Pregnancy is a condition which is associated with increased
requirement of all types of nutrients. Maternal nutrient stores supply
all the macronutrients and micronutrients required for the proper
development of the growing fetus [1].

Pregnancy is associated with a stress on nutritional reserve with
depletion of essential nutrients like iron, folic acid, vitamins and trace
minerals. Improved maternal nutrition is associated with decreased
pregnancy complications like pre-eclampsia, gestational diabetes
mellitus, intrauterine growth retardation which in turn affects the
long term morbidity and mortality of the mother and fetus [2].

There is a complex interrelationship between the various trace
elements and the development of various maternal complications.
Appreciating the relation between maternal serum levels of these
elements and birth outcomes could offer a base for developing
nutritional interventions that will progress birth outcomes and long
term superiority of life and reduce mortality, morbidity and healthcare
costs [3].

India is a developing country where the prevalence of maternal
complications is more but studies related to this is less. A study
done by Kotecha PV showed that 70% of the population in India
had 50% lack of micronutrients [4]. The importance of trace
elements in pregnancy is still underestimated though many studies
prove that trace element deficiency is associated with development
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of adverse pregnancy outcomes. Magnesium deficiency has been
associated with the development of pre-eclampsia and intrauterine
growth retardation, preterm labour [4,5].

Magnesium is an essential trace mineral required for the proper
functioning of our body. Magnesium helps in the action of many
enzymes to regulate the different functions in our health like
temperature regulation, synthesis of nucleic acid, proteins and
maintain the membrane of nerves and muscles [6,7].

The Recommended Daily Allowance for magnesium among pregnant
women in the age group 14-18 years is 400 mg/day and those in the
age group of 19-30 years are 350 mg/day and among the age group
30-40 years it is 400 mg/day [8]. Green leafy vegetables, whole milk,
paneer, cashew nuts are few rich sources of magnesium [9].

Magnesium deficiency during pregnancy can produce maternal,
fetal, and paediatric consequences that can last for a lifetime.
Studies done in animals have shown to have marked effects on
parturition and postuterine involution. It is found to affect fetal growth
and development, cause haematological effects and turbulence in
temperature regulation and teratogenic effects. Premature labour
can occur due to increased uterine hyperexcitability leading to
preterm birth [10].

Most of the laboratories have standard reference intervals for all
the parameters for healthy men and women but separate reference
interval in pregnancy is not available. The biochemical changes
occurring in pregnancy influence the values of almost all the
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laboratory parameters. Magnesium being an important micronutrient
in pregnancy, this study was conducted to find out whether there
was significant difference in the magnesium levels among pregnant
women with and without pregnancy related complications and
also to find out whether the magnesium levels differed significantly
among the three trimesters.

Objectives:

1. Determine the difference in magnesium levels among working
pregnant women and housewives.

2. Determine the levels of magnesium among pregnant women
who are vegetarian (vegans) and non vegetarian (vegans).

3. Determine the correlation between BMI and magnesium among
the pregnant women.

MATERIALS AND METHODS

This cross-sectional study was conducted from December 2017
to March 2018. Permission from Institutional Ethical Committee
was got before starting the study (Proposal No: 350/IHEC/10-17).
Blood samples were collected from 240 pregnant women who
attended the Obstetrics and Gynaecology Department of Chettinad
Hospital and Research Institute. Among them three patients had
pre-eclampsia, 14 had gestational diabetes mellitus, 29 had
hypothyroidism, 56 women complained of leg cramps, 62 had
previous history of abortions. All subjects were explained about the
purpose of the study and if willing to participate, informed consent
was obtained from all the participants in the study. The power of the
study was 80% with 90% confidence interval. Demographic details
were collected from all the subjects.

Pre-eclampsia diagnosed as BP levels more than 140/90 mm of Hg
with proteinuria, Gestational Diabetes Mellitus (diagnosed by Oral
Glucose Tolerance Test (OGTT) by Diabetes in Pregnancy Study
Group of India guidelines) [11] thyroid disorders (abnormal thyroid
hormone levels), anaemia (Hb levels less than 11g.dl) and frequent
episodes of leg cramps. Personal history was taken. Height and
weight were measured for each candidate and Body Mass Index
(BMI) was calculated using the formula BMI=weight (kg)/height (m?).
Details regarding Socio-economic status, dietary pattern, previous
obstetric history were obtained.

All pregnant women of the age group 18-35 years attending the
Obstetric and Gynaecology OPD were included in the study.
Subjects with endocrine disorders, kidney disease, peptic ulcer
disease, chronic hypertension, history of intrauterine growth
restriction, acquired immune deficiency syndrome, sickle cell
anaemia, retroviral infections were excluded from the study.

Peripheral venous blood (5 mL) was collected each in red top
vaccutainer (BD vacationer) for estimating magnesium levels and
5 ml in violet colored vaccutainer for estimating the amount of
haemoglobin. After extraction, the sample in red topped vaccutainer
was centrifuged at 2000 rpm for five minutes to separate the
serum and was stored at -80 degree celcius for further analysis.
Violet topped vaccutainer was sent to pathology laboratory for
estimation of haemoglobin.

Magnesium can be analysed in blood using methods like Atomic
absorption spectrophotometry, lon selective electrodes and by
using semi autoanalyser, but in all these methods, there will be
interferences from other minerals and is less sensitive. In this
study we have analysed magnesium levels in serum using auto-
analyser [12]. Magnesium was analysed using the Methylthymol
blue method and was run in Seimens Dimension RXL automated
machine in the Biochemistry laboratory. Increased haemoglobin
levels, bilirubin levels, and lipemic samples can falsely increase the
magnesium levels in serum. Haemoglobin was analysed using cyan
methhaemoglobin method in the Pathology laboratory in Beckman
coulter automated machine.
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STATISTICAL ANALYSIS

Statistical analysis has been carried out using SPSS (Statistical Package
for Social Sciences. (IBM version 21.0) software. The p-value less than
0.05 was considered statistically significant. Continuous variables were
presented in the form of mean+SD and categorical variables were
presented in the form of percentages. Pearsons correlation analysis
was done to find out the correlation between magnesium, age, and
BMI. Student’s t-test was used to compare the levels of magnesium
among the groups with and without complications. ANOVA test was
used to compare the three trimesters. ANOVA test was done to
compare the mean of the continuous variables among the women in
the first, second and third trimesters of pregnancy.

RESULTS

Among the 240 women enrolled for the study, more than 50% of the
women had an educational qualification above higher secondary grade.
About 85.83% of the women were housewives and 14.17% were
working women. A 53.75% were primi, 33.3% were in second gravida,
10.42% in the third gravida and 2.5% in the fourth gravida. A 25.83%
of women had previous history of abortion and 74.17% of women did
not had any history of abortion [Table/Fig-1]. The 240 patients were
divided into three groups based upon the trimesters in which they
presented. The Mean values for magnesium among the first trimester
patients were 2.96+0.83, for second trimester 2.99+1.48, and third
trimester 3.05+1.48. ANOVA analysis showed that magnesium level
showed no significant difference in between three groups [Table/Fig-2].

Variables No. %
Up to high school 52 21.67
Sr. Sec. 42 17.50
Education Degree/Diploma 85 35.42
PG 39 16.25
Professional 22 9.17
Housewife 206 85.83
Occupation
Working 34 1417
Primi 129 53.75
Second gravida 80 33.33
Pregnancy
Third gravida 25 10.42
Fourth gravida 6 2.50
Yes 62 25.83
H/O Abortion
No 178 7417
First 85 35.42
Trimester Second 79 32.92
Third 76 31.67
[Table/Fig-1]: Demographic data of the subjects.
Trimester
One-way
First Second Third ANOVA
F- p-
Variables Mean SD Mean SD Mean SD value | value
Age 25.56 3.32 25.68 3.72 29.24 | 27.80 | 1.342 | 0.263
Height (cm) 156.78 | 6.46 | 157.53 | 5.11 | 157.26 | 6.98 0.312 | 0.732
Weight (Kg) 60.91 9.1 63.14 | 9.74 | 63.42 | 11.28 | 1.545 | 0.215
BMI (Kg/m?) 24.80 | 358 | 2549 | 4.05 | 25.73 4.76 1.096 | 0.336
Systolic BP 110.71 | 9.05 | 111.44 | 7.90 | 111.22 | 922 | 0.154 | 0.857
(mm of Hg)
Diastolic B> | 71 55 | ga7 | 7078 | 6.90 | 71.55 | 7.98 | 0.257 | 0.773
(mm of Hg)
Hb level (g/dL) 11.09 0.79 11.42 1.14 11.15 1.32 0.863 | 0.425
Magnesium 206 |083| 299 |148| 305 | 148 | 0.110 | 0.896
Level (mg/dL)

[Table/Fig-2]: A one-way analysis of continuous variables among three trimesters

(p<0.05-statistically significant).
BMI: Body mass index; Hb: Haemoglobin
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Magnesium levels in working women were found to be higher
(8.12 mg/dL) than housewives (2.98 mg/dL) but it was not
statistically significant. BMI was found to be 26+3.4 among working
women and 28.4+4.22 among housewife. Haemoglobin levels were
10.82+1.11 among working women and 11.31+1.13 among house
wives [Table/Fig-3].

[Table/Fig-3]: Independent sample T-test comparing BMI, haemoglobin and

magnesium levels in working women and housewives.

Women with previous abortions were found to have less magnesium
levels (2.71 mg/dL) compared to women without a history of abortion
(8.11 mg/dL) and value was found to be statistically significant
(p<0.007) [Table/Fig-4].

[Table/Fig-4]: Independent sample T-test comparing the magnesium, BMI and

haemoglobin levels among women with and without history of abortion.
BMI: Body mass index; Hb: Haemoglobin; *p<0.05-statistically significant

Magnesium levels among vegans (2.45) were lower than non
vegans (3.08) and it was found to be statistical significant
(p=0.013). BMI was found to be 24.57+3.37 among vegans
and 25.43+4.23 among non vegetarians. Haemoglobin levels
were 10.89+1.40 among vegans and 11.26+1.11 among non
vegetarians [Table/Fig-5].

[Table/Fig-5]: Independent sample t-test comparing the magnesium, BMI and

haemoglobin level among vegan and non vegans.
BMI: Body mass index; Hb-Haemoglobin; *p<0.05-statistically significant

In this studly, it was found that as the parity of the women increased
magnesium level decreased, highest value was found among the
primigravida (3.02) but there was no significant difference between
the groups [Table/Fig-6].

Pearson correlation analysis done between magnesium and age
showed a negative correlation coefficient of -0.064, which was not
statistically significant [Table/Fig-7].
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Pearsons correlation analysis between magnesium and BMI
showed a negative correlation coefficient of -0.0016 which was not
statistically significant [Table/Fig-8].

There was no significant difference in the magnesium levels
among pregnant women with complications and those without
complications [Table/Fig-9].

Occupation
P Independent DISCUSSION

Working Housewife samples t-test Magnesium has established role in obstetrics, it being an essential
Variables Mean | SD | Mean | SD | t-value | p-value element to fetal well-being. Deficiency of magnesium may be
BMI (Kg/m?) o6 | 34 | 284 |a22]| o081 0.1 possibly associated with prle—eolampsq, abortion, preterm birth,
b Lovel (/dL 1082 1141 1181 11181 1673 0.007 leg cramps [13]. The formation of new tissues (maternal and fetal)
ovel (g/dL) i . : ; - ’ during pregnancy requires high magnesium intakes than normal

Magnesium level (mg/dL) 312 | 094 | 298 | 133 | 0.599 0.550 women of comparable age [14].

In present study, there was no significant difference in the mean
levels of magnesium among the first, second and third trimesters. In
a study done by Shaikh K et al., out of 150 patients, 60 patients
in second trimester and 40 patients in the third trimester had
low magnesium values (below reference range of 1.8 mEg/L),
remaining had serum magnesium level within normal range of
1.8-2.9 mg/dL [15].

Abortion Independent Larsson A et al., found that magnesium reference range was 1.2-

Yes No samples t-test 2.3 mg/dL. They divided the patients into six groups based on

Variables Mean | SD | Mean | SD | t-value | p-value gestational age as 7-17 weeks (1.6-1.7 mg/dL), 17-24 weeks

BV (eg/ ) o585 | 256 | 2512 1308 | 1101 0035 (1.5-1.6 mg/dL), 24-28 weeks (1.5-1.53 mg/dL), 28-31 weeks

: : ’ : g g (1.5-1.55 mg/dL), 31-34 weeks (1.55 mg/dL), 34-38 weeks (1.2-

Hb Level (g/dL) 1124 | 1.85] 11.28 | 1.07 ] 0.009 | 0.992 1.5 mg/dl) (149), but the drawback of the study was that the
Magnesium level (mg/dL) | 2.711 | 0.78 | 3.117 | 1.40 | -2.743 | 0.007* study population was very less (52 patients) [16].

Pathak P et al., showed that among 259 pregnant women, 113
had lower serum magnesium levels (<1.8mg/dL) when compared
with normal healthy control patients [17]. They estimated serum
magnesium by the standard atomic absorption spectrophotometric
method. Atomic absorption spectrophotometer is considered as
the best method for the estimation of serum magnesium [18], so
that may be the cause for the disparity in the values.

The present study shows a decreased level of magnesium among
women who had a history of abortion (2.71) compared to women
who did not had a past history of abortion (3.11) and it was found to

Diet Independent be statistically significant (p<0.007). Magnesium deficiency during
Vegetarian | Non vegetarian | samples t-test pregnancy may interfere with fetal growth and development and
- has proven to cause a range of morbidity from haematological to
Variables Mean | SD | Mean | SD | t-value | value teratogenic damages [19]. Magnesium promotes myometrial activity
BMI (kg/m?) 0457 | 337 | 2543 | 423 |-1.061 | 0290 by modulating calcium uptake, binding and distribution in smooth
Hb level (g/dL) 1089 114011126 1111 | 0932 |oas2 muscle'cells, hence magneslmml .def|C|ency during pregnancy can
lead to increased uterine excitability [20].
Magnesium level (mg/dl) | 2.451 | 0.76 | 3.08T [1.32 |-2517 | 0.013*

Alnakash AH et al., conducted a study on 82 pregnant patients and
their serum magnesium level was significantly low (p-value <0.012)
in the women who had a history of abortion (1.597) than the control
group (1.682) [21].

In present study, pregnant women who are non vegetarians had
a more mean magnesium level (3.08) than the vegans (2.45).
Magnesium levels are less in the food consumed by vegetarians
and those belonging to the low socioeconomic groups than non
vegetarians and those belonging to higher socio economic groups.
Dietrichin protein increases magnesium absorption. Socioeconomic
status affected serum magnesium levels significantly in term as well

Pregnancy One-way
1 2 3 4 ANOVA
Variables Mean SD Mean SD Mean SD Mean SD F-value p-value
BMI (kg/m?) 24.96 4.08 25.68 3.95 25.35 3.40 28.28 8.55 1.575 0.196
Hb level (g/dL) 11.25 1.1 11.27 1.07 11.11 1.53 10.94 1.09 0.174 0.914
Magnesium level (mg/dL) 3.02 1.06 3.01 1.40 2.92 1.87 2.58 1.30 0.254 0.858

[Table/Fig-6]: One-way analysis showing the magnesium, BMI and haemoglobin levels among different parity.

BMI: Body mass index; Hb: Haemoglobin
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[Table/Fig-7]: Pearson’s correlation between age and magnesium levels among

pregnant women.
X axis: Age in years; Y axis: Magnesium levels (mg/dL)
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[Table/Fig-8]: Pearson’s correlation between BMI and magnesium levels among

pregnant women.
Xaxis: BMI; Y axis: Magnesium levels (mg/dL)

Magnesium level in

Pregnant women Pregnant women Independent

with complication without complication samples t-test

p-

Variables | Mean | SD | Count | Mean | SD | Count | t-value | value

Diabetes | 557 | 023 | 3 301 [129| 237 | -0995 | 0.321
mellitus

GDM 3.04 | 1.34 14 3.00 | 1.28 | 226 0.112 0.911

Thyroid 2.83 | 0.90 29 3.02 1.33 211 -0.749 0.455

Pre-

) 2.47 | 0.64 3 3.01 | 129 | 237 | -0.722 | 0.471
eclampsia

Anaemia 2.86 | 1.11 10 3.00 |1.29| 230 | -0.348 | 0.728

[Table/Fig-9]: Independent sample t-test comparing the magnesium level between

normal pregnant women and with complication.

as preterm group, the values being lowest for women belonging to
low socioeconomic status. These observations are similar to those
reported by Franz KB and Potnis AV et al., [22,23].
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Sharma A et al., showed that non vegetarians had a high serum
magnesium levels (3.0) when compared to vegan pregnant women
(2.29) [24] which is on par with our results.

Limitation(s)
The sample size of the study is small. Another limitation is that only
one trace element was analysed in this studly.

CONCLUSION(S)

The present study shows that there is no significant difference in
the magnesium levels among women in the three trimesters. It also
points out that dietary patterns, socioeconomic status and parity of
women play an important role in maintaining the levels of magnesium
among pregnant women. This study points out the importance of
maintaining proper levels of magnesium among pregnant women.
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