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Factors Associated With Changes in Magnesium Levels in Asymptomatic
Neonates: A Longitudinal Analysis
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Abstract
Background: Neonates and infants with hypomagnesemia present with seizures and psychomotor delay.
Objectives: The present study evaluated the changes in magnesium (Mg) levels and factors associated with these in the first three days
of life.
Materials and Methods: We monitored 50 clinically asymptomatic neonates; they were not given any magnesium supplements even if
they had hypomagnesemia at baseline. The variables analysed were: serum Mg; gestational age; birth weight; length; and the ponderal
index. We used random effects (RE) models for longitudinal analysis of these data.
Results: The mean standard deviation (SD) gestational age was 36.3 (3.6) weeks and the mean (SD) weight was 2604.2 (754.4) grams. About
31% of the neonates had hypomagnesemia (< 1.6 mg/dL) on day one; however, all had normal magnesium levels by day three of life (P <
0.001). At birth, after adjusting for intrauterine growth retardation status (IUGR), serum Mg levels were lower by 0.0097 mg/dL (95% CI:
-0.019 to -0.0003) per 100 grams increase in weight of the neonate. After adjusting for IUGR status, the mean increase in the serum Mg
levels was 0.14 mg/dL (95% confidence intervals [CI]: 0.10 to 0.18) per day. The per-day increase in magnesium levels was significantly higher
in low birth weight babies (0.10, 95% CI: 0.01 to 0.18) compared with normal birth weight babies.
Conclusions: Asymptomatic neonates may have a high prevalence of hypomagnesemia; however, the levels become normal without any
magnesium supplementation. Even though regular monitoring of magnesium levels is useful, no supplements are required - particularly
in clinically asymptomatic neonates.
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1. Background
Magnesium (Mg), an abundant cation in the human
body, plays an important role in multiple physiological
functions (1). It is important for enzyme activation, muscular contraction and relaxation, neuronal activity and
neurotransmitter release, and cardiovascular activities
(such as cardiac function, vasomotor tone) (1, 2). Hypomagnesemia in neonates often manifests as neonatal
seizures and psychomotor delay (3, 4). It may be a congenital condition and researchers have reported that it is
associated with therapeutic hypothermia in neonates (3,
5). It is often seen in children born to women with gestational diabetes (6, 7).
The reports on changes in magnesium levels after birth
have presented mixed findings. For instance, some authors did not find any changes in the levels of magnesium in the first week of life (8), others have stated that
levels rise initially and subsequently stabilize (9). Furthermore, there is little consensus on addressing hypomagnesemia in neonates. While some researchers have
used magnesium supplements for hypomagnesemia
(10), others found that low Mg levels became normal even

in the absence of treatment (11). The need for more studies to understand magnesium homeostasis has also been
highlighted by researchers (9).

2. Objectives
Thus, we designed the present longitudinal study to
assess the changes in magnesium levels in neonates in
the first three days of life and the factors associated with
change in these neonates.

3. Materials and Methods
The present study is a longitudinal analysis of secondary
clinical data from 50 clinically asymptomatic newborn
children over a period of three months. It was conducted
at a private tertiary care hospital in Mumbai, India. It is a
sub-specialty hospital in suburban Mumbai and includes
facilities for intensive care (adult, medical, surgical, and
neonatal). Data were collected from clinical charts of patients. We used the following clinico-demographic variables for the present analysis: serum magnesium levels on
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days one and three of life; gestational age; birth weight;
length of the neonate; and the ponderal index. We created
the following variables: term or preterm babies (cut-off of
37 weeks); birth weight classified as less than 2,500 grams
and more than or equal to 2,500 grams; appropriate for
gestational age and small for gestational age (SGA); and
a ponderal index (PI) up to 2.0 and a PI greater than 2.0.
Since, asymptomatic neonates are usually discharged after
three days; we had clinical data only in the first three days
of life. The blood test was done on cord blood (collected
for blood group) on day one of life and on day three (wherever available). As indicated in the clinical charts, these
neonates were monitored closely and were not given any
magnesium supplements.
Data were entered in the MsExcel (Microsoft Corporation, USA) and converted to Stata Version 13 (StataCorp,
College Station, Texas, USA) for analysis. We calculated the
means and standard deviations for the continuous variables and proportions for categorical variables. The means
were compared using the t-test and the proportions were
compared using the chi square test and Fisher’s exact test.
We used linear regression models for multivariate analysis. We then used the random effects models for linear
outcomes. These models are useful for modeling of time
dependent variables (such as magnesium levels over time)
and estimate within-individual and between-individual ef-

fects; thus, they also account for correlation for repeated
outcomes in the same individual. The main outcome variable was the serum magnesium levels, in the univariate
and multivariate models. We used the Akaike information
criteria to assess the fit of these models. Since it was a secondary data analysis, we had to use available clinical data.
Hence, we estimated the power of our study. The power
to estimate the mean Mg levels of 2.16 on day three compared with 1.76 on day one with an alpha of 0.05 and SD of
change of 0.42 was > 99%.The study was approved for secondary data analysis by the ethics committee at the Dr. LH
Hiranadani Hospital, Mumbai, India.

4. Results
The mean (SD) gestational age of these 50 neonates was
36.3 (3.6) weeks and the mean (SD) weight was 2604.2
(754.4) grams. About 16% of the neonates were small for
gestational age and 40% were preterm births. About 32%
of the neonates had a weight of less than 2500 grams and
18% had a PI of less than 2.0 at birth. In our sample, we recorded two deaths by the third day; there was no significant difference in the mean magnesium levels between
the neonates who had died and those who were alive (Table 1). In fact both the neonates who had died had normal
magnesium levels on day one of birth.

Table 1. Table Showing the Magnesium Levels on Day One and Day Three in 50 Neonates, Mumbai, Indiaa
Characteristics
All

Day One

P Valueb

Day Three

n

Mean (SD)

n

Mean (SD)

49

1.76 (0.20)

47

2.16 (0.44)

< 0.001

IUGR status
SGA

8

1.89 (0.19)

6

2.52 (0.61)

0.02

AGA

41

1.73 (0.20)

41

2.10 (0.39)

< 0.001

P Value

0.04

0.03

Gestational age status
Preterm

20

1.83 (0.15)

17

2.37 (0.56)

< 0.001

Full term

29

1.70 (0.22)

30

2.04 (0.30)

< 0.001

P Value

0.03

0.01

Birth weight,g
Upto 2500

16

1.89 (0.13)

13

2.51 (0.59)

< 0.001

> 2501

33

1.69 (0.20)

34

2.02 (0.30)

< 0.001

P Value

< 0.001

< 0.001

Ponderal index
0 - 2.00
> 2.01

9

1.89 (0.17)

6

2.42 (0.70)

0.04

40

1.73 (0.20)

41

2.12 (0.39)

< 0.001

P Value

0.03

0.12

Gestation diabetes mellitus in the mother
Yes

4

1.89 (0.31)

4

2.13 (0.30)

0.29

No

45

1.75 (0.19)

43

2.16 (0.45)

< 0.001

P Value

0.19

0.91

Death
Yes

2

1.91 (0.01)

NA

NA

NA

No

46

1.75 (0.20)

NA

NA

NA

P Value

0.27

NA

Abbreviations: AGA, Appropriate for Gestational Age; IUGR, Intrauterine Growth Retardation; NA, not available; SGA, Small for Gestational Age.
aThe numbers may not add up due to missing data.
bThe P value denotes the differences between the means at baseline and third day.
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About 31% of the neonates had low serum magnesium
levels on day one and none of them had lower magnesium levels at day three; the reduction was statistically
significant (P < 0.001). The mean (SD) of serum magnesium at birth was 1.76 (0.20) mg/dL; the levels had increased significantly by day three (2.16 [0.44], P < 0.001).
We found that the mean serum magnesium levels were
significantly higher in SGA neonates compared with appropriate for gestational age neonates, both at baseline
and on day three. Similarly, the mean magnesium levels
were significantly higher in preterm children compared
with those born at full term. The mean magnesium levels were significantly higher in low birth weight infants
(weight < 2500 grams) at day one as well as day three
(Table 1). Although, the mean magnesium levels were significant higher in neonates with a low Ponderal Index at
birth, the difference was not statistically significant on
the third day. The mean magnesium levels were not significantly different in neonates born to mothers with gestational diabetes mellitus compared with others. We have
provided detail means and SDs across various categories

on day one and day three in Table 1. After adjusting for
intrauterine growth retardation status (IUGR), we found
that serum magnesium levels were lower by 0.0097 g/
dL (95% confidence intervals [CI]: -0.019 to -0.0003) per
100 grams increase in the birth weight of the neonate at
baseline. The levels were also lower by 0.031 g/dL (95% CI:
-0.053 to -0.009) per 100 grams increase in the weight on
the third day.
In the random effects linear models, we found that
across all four different types of models, there was a significant increase in the mean levels of serum magnesium
per day of follow-up (Table 2). Furthermore, the multivariate models also showed that the interaction between
low birth weight and per day increase was significant.
Thus, the per-day increase in magnesium levels was significantly higher in low birth weight babies (0.10 g/dL,
95% CI: 0.01 to 0.18) compared with normal birth weight
babies. Gestational diabetes was not associated with hypomagnesemia in any of the models. We have presented
the estimates and the confidence intervals for univariate
and multivariate models in Table 2.

Table 2. Table Showing the Estimates and 95% Confidence Intervals (CI) From Random Effects Models in 50 Neonates, Mumbai, India
Unadjusted Models

Adjusted Models

Estimate (95% CI)

Estimate (95% CI)

Estimate (95% CI)

Estimate (95% CI)

Estimate (95% CI)

0.21 (0.05, 0.36)a

0.25 (0.11, 0.39)a

NA

NA

NA

Reference

Reference

NA

NA

NA

SGA

0.24 (0.03, 0.46)a

NA

0.27 (0.07, 0.47)a

NA

NA

AGA

Reference

NA

Reference

NA

NA

0.31 (0.15, 0.47)a

NA

NA

0.20 (0.02, 0.37)a

NA

Reference

NA

NA

Reference

NA

0-2.00

0.17 (-0.04, 0.38)

NA

NA

NA

0.21 (0.02, 0.41)a

>2.01

Reference

NA

NA

NA

Reference

Yes

0.06 (-0.22, 0.34)

0.16 (-0.09, 0.41)

0.03 (-0.23, 0.28)

0.07 (-0.14, 0.28)

0.03 (-0.22, 0.29)

No

Reference

Reference

Reference

Reference

Reference

0.13 (0.10, 0.17)a

0.14 (0.10, 0.18)a

0.14 (0.10, 0.18)a

0.11 (0.06, 0.16)a

0.14 (0.10, 0.18)a

NA

NA

NA

0.10 (0.01, 0.18)

NA

NA

60.68

64.46

46.6

66.87

Gestation age status
Preterm
Term
IUGR status

Birth weight (grams)
Up to 2500
>2501
Ponderal index

Gestational diabetes

Day (per day increase)
Interaction terms
Low birth weight Day
AIC

Abbreviations: AGA, Appropriate for Gestational Age; AIC, Akaike Information Criteria; IUGR, Intrauterine Growth Retardation; NA, not available; SGA,
Small for Gestational Age.
aP < 0.05.
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5. Discussion
Even though about one-third of clinically asymptomatic neonates had low serum magnesium levels at birth,
all of them had normal levels even without magnesium
supplementation. Furthermore, the increase in levels
was faster in the low birth weight neonates.
The prevalence of hypomagnesemia was relatively high
in these asymptomatic neonates. Munoz and colleagues
reported that hypomagnesemia was as high as 31.1% in
neonates admitted to neonatal ICU; whereas Ahsan and
co-workers found that the prevalence of hypomagnesemia was 21.8% in neonates with diarrhea (12, 13). In general, serum magnesium was higher in preterm neonates,
those with a low birth weight, and those who were small
for gestational age. Though hypomagnesemia has been
reported in premature infants (12), others have reported
that the magnesium levels were higher in neonates with
a postconceptional age of less than 35 weeks (14). Furthermore, Ariceta and colleagues (14) also reported that gestational age was a significant contributory factor to the
variations in serum magnesium levels. In contrast to the
finding by Ariceta and colleagues, we found that after adjusting for other variables (such as IUGR status and gestational age), weight of the neonate is the single important
factor associated with serum magnesium levels. Thus according to our study - higher the weight, lower the magnesium levels in neonates; this relation was maintained
at baseline as well as the third day of life.
Serum Mg levels have been reported to be associated
with birth variables and anthropometric parameters. We
also found that there was an increase in the serum Mg
levels each day after birth till the third day; this relation
was significant even after adjusting for various anthropometric parameters. Bajpai and coworkers found that
the mean (SD) value of serum Mg was 1.51 (0.12) mEq/L at
birth (evaluated in cord blood); however, there were no
significant changes in the first week of life (8). In contrast, Noone and colleagues reported magnesium levels
increased and stabilized in infants whose birth weight
was less than 1000 grams (9). Tsang and Oh found that
mean Mg levels increased in both SGA and AGA infants,
even though the mean levels remained low in SGA neonates compared with AGA neonates (11). In our study,
we found that mean magnesium levels not only were
higher in low birth weight neonates, but these levels also
increased faster in them. Furthermore, the Mg levels remained significantly higher in SGA neonates compared
with AGA neonates on the first and the third day.
Though, we had missing data at the first visit, RE models are useful in handling missing data. We would have
also liked to have information on mother’s magnesium
levels; however, we did not have these values. In addition,
we did not have information on serum calcium and other
electrolytes; however, other researchers have also provided information only on magnesium levels (8). In spite of
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these limitations, the study provides useful insights into
the changes of serum magnesium levels in neonates. Our
study uses random effects models and adds a longitudinal depth to the clinical literature.
Thus, we would like to conclude that asymptomatic neonates may have a high prevalence of hypomagnesemia.
However, our longitudinal analyses indicate that the levels increase within the first three days to normal values
even in the absence of any magnesium supplementation.
Thus, even though regular monitoring of magnesium
levels is useful in neonates, supplements may not be necessary – particularly in asymptomatic neonates.
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