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Serum Magnesium Levelsin Children With and Without Migraine:
A Cross-Sectional Study
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Objective: To study the association between serum magnesium level and migraine in
children. Methods: This cross-sectional study enrolled children aged 5-18 years diagnosed
with migraine, and age- and sex-matched controls without a headache disorder. International
Classification of Headache Disorders 3 (ICHD-3) was used for the diagnosis of migraine.
The association between serum magnesium level and migraine headache was analyzed.
Results: A total of 35 children with migraine were enrolled with 35 control subjects. The
median (IQR) serum magnesium levels were comparable among children with migraine and
controls [2.0 (2.0,2.1) vs 2.2 (1.9, 2.2) mg/dL; P=0.23], respectively. In adolescent sub-
group, median (IQR) serum magnesium levels were significantly low among the children
with migraine as compared to those without migraine [2.0 (1.9, 2.1) vs 2.2 (2.0, 2.2 mg/dL);
P<0.045]. Conclusion: We found a statistically significant association between low
serum magnesium levels and the occurrence of migraine in adolescents, which may have
treatment implications.

Keywords: Adolescents, Diagnosis, Headache, Supplementation.

igraine is a common cause of headache in
children, particularly during adolescence
[1]. The International Classification of
Headache Disordersbeta3 version (ICHD-
3) is currently used for the diagnosis of migraine [2].
Magnesium playsakey roleintheactivetransport of ions
acrossneurona membranes[3]. Low serum magnesium can
increase neuronal irritability. Reduced magnesium levels
can lead to opening of calcium channels, increased
intracellular calcium with release of glutamate, and
increased extracellular potassium, which cause cortical
spreading depression (CSD) leadingto migraine[4].

Serum magnesium levels have been shown to be
significantly lower among adults with migraine as
comparedto controls[5]. Although, therearesimilaritiesin
the clinical presentation among children and adults, the
treatment approaches differ [6,7]. There is limited
information on serum magnesium levels among children
withmigraine, asit may havetreatmentimplications. [8].
Hence, we studied the association between serum
magnesium levels and occurrence of migraine among
children and adolescents.

METHODS

This cross-sectional study with controls was done
between 1 July, 2018 and 31 March, 2020, inthe pediatric
department of atertiary care hospital, after permissionfrom
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the ingtitutional ethics committee. Children aged 5to 18
year with headache were screened and those diagnosed
withmigrainewere enrolled after getting informed consent
from the parents, and assent from the adol escents aged 12
years and above. Based on the previous adult study with
themean (SD) serumlevel of magnesiumof 1.86 (0.41) mg/
dL incasesand 2.10 (0.23) mg/dL in controls, the sample
size calculated was 29 rounded up to 35, with power of
80%, dphaerror of 5%, and with effect sizeof 0.76[5].

A detailed history and physical examination of children
with headache was performed as part of the routine
evaluation, with ophthalmological, ear, nose and throat
examinations to exclude secondary headaches as per the
standard of care[9]. Thediagnosisof migrainewasmadeas
per ICHD Beta-3 classification, which was independently
confirmed by apediatric neurologist. Weight was measured
using digita weighing scae with minima clothing and
barefoot. Height was measured using a stadiometer. Body
mass index (BMI) was calculated as per standard formula.
The interpretation of the nutritiona status was done using
revised |APgrowth charts, 2015 for both genders[10]. Blood
pressure was measured in the left upper am with a
sphygmomanometer, in sitting position, using the
appropriate cuff size. Those with chronic illnesses (rendl,
cardiac, respiratory, and gastrointestina disorders),
mal nourishment in the form of underweight or overweight/
obesity, and on magnesium supplements, were excluded.
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A venous blood sample of 3 mL was collected from
each participant, during the period of normalcy (without an
acute headache episode), and serum magnesium level was
measured using Xylidyl blue method by automatic
analyzer (Beckman Coulter - AU5800). Age- and sex-
matched controls were selected from the pediatric
outpatient department on the same day, and blood samples
for serum magnesium level swere collected after informed
consent, and assent, if appropriate. These children were
not on any magnesi um supplementsand had normal BMI.
Agewas matched with an accepted maximum of 3 months
difference between the cases and controls. The serum
magnesium levels were informed to the participants, and
management was planned for those with hypomag-
nesemia. Hypomagnesemia was defined as serum
magnesium concentration<1.8 mg/dL.

Satistical analysis. The association between serum
magnesium level in children with migraine and controls
was analyzed and a sub-group analysis for adolescents
(10-18 years) was performed. We used SPSSversion 20.0
for analysis. Shapiro-Wilk test was performed for testing
the normality of the data. Non parametric statistical
analysis using Mann-Whitney test was done for those
variablesthat were not normally distributed.

RESULTS

A total of 122 children with headache were screened and 35
with migraine werefinally enrolled (Fig. 1). Another 35
age- and sex-matched control subjectswere also enrolled.
None of the patientswith migraine had any aura, and 29%
had a positive family history. All had normal blood
pressurewith no differencein the baseline values between
the cases and controls.

The median (IQR) serum magnesium level among
adolescents(10-18years) was2.0(1.9, 2.1) mg/dL in cases,
whileamong controlsitwas2.2 (2.0, 2.2) mg/dL, withaP
valueof 0.045. In children (5-18 years), the median serum
magnesium level of caseswas 2.0 (2.0, 2.1) mg/dL and it
was 2.2 (1.9, 2.2) mg/dL in control group, which was
comparable (P=0.23). Noneof the patientsor controlshad
hypomagnesemia requiring supplementation. The
differences were also comparable among preadol escents
(5-9years) and acrossgender (Tablel).

DISCUSSION

In this cross-sectional study, the association between
serum magnesium level and the occurrence of migrainein
children was not found; although, the association in the
adolescent (10-18 year) sub-group was statistically
significant. None of our participants with migraine had
serum magnesium level below 1.8 mg/dL.

INDIAN PEDIATRICS

SERUM MAGNESIUM LEVELSIN MIGRAINE

Total children (5-18 y) with
headache screened (n=122)

!

Identified with migraine as per

ICHD -3 (n=40)

Excluded (n=5)

* Malnutrition 3
¢ On magnesium supplement 1
* Unwilling to participate 1

Participants with migraine

enrolled (n=35)
|}

Age- and sex- matched children
without migraine (n=35)

Analyzed
n=35 with migraine

n=35 without migraine

Fig. 1 Study flow chart.

In adult studies, serum magnesium levels have been
reported to be low in migraine patients when compared to
controls, and it was similar within and between acute
episodes [5]. Adult studies have shown that women with
menstrual migraine had low levels of magnesium [11].
Moreover, there is an increased frequency of migraine
atacks post-puberty [11]. The increasing frequency of
migraineduring adolescencemay devel opinto adult pattern
[12]. Therationdefor thelower magnesiumlevelsobserved
among the adol escent sub-group inthisstudy, akintothat of
adult studies, may be explained by the similar pathogenetic
mechanismsof adolescent and adult migraine.

In previous studies, magnesium has been used in
migraineprophylaxis[13], and magnesium oxidewasfound
to be effective. A randomized trial done in adults with
migraine showed the combination therapy of magnesium

Table | Serum Magnesium Levels in Children With and
Without Migraine

Serummagnesiumlevels(mg/dL) Pvalue
withmigraine  without migraine
(n=35) (n=35)
Overal 2.0(20,21) 22(1.9,22) 0.23
Male, n=40 21(1.9,22) 22(1.9,2.2) 0.5
Female, n=30 2.0(2.0,2.1) 21(1.9-22) 0.3
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adolescents.

WHAT THIS STUDY ADDS?

« We found a significant association between low serum magnesium levels and the occurrence of migraine in

with sodium val proate can reduce the dosage of val proatefor
prophylaxis[14]. Researchintheareacf trestment of migraine
indifferent agegroupsisquitelimited[9]. Thereisaneed for
more investigations to prove safety and effectiveness of
magnesium prior to usein pediatric migraine[6]. A double-
blind placebo-controlled, randomizedtria of patientsaged 3-
17 yearsfound astatistically significant declinein headache
frequency in those treated with magnesium oxide, but the
difference between the placebo group and magnesium oxide
groupwasnot atigtically significant [15]. It could therefore
not be concluded by the authors if oral magnesium was
superior to placeboin preventing frequent migraineepisodes
inchildren[15].

Themajor limitation of our study wasits small sample
size, especially among the adolescent sub-group. The post
hoc power of thestudy was 90.7%. It isdesirableto study the
serum magnesium level during an acute migraine attack,
rather than the period of normalcy, to further study this
association.

To conclude, serum magnesium level swere comparable
among children with migraine and their age- and sex-
matched controls, except for low levelsin adolescentswith
migraine. The role of magnesium supplements as either
prophylaxisor treatmentin children with migraine headache
needsto befurther explored.

Ethics clearance: IEC Sri Ramachandra Indtitute of Higher
Education and Research; No. CSP-MED/18 JUN/44/104 dated
June23, 2018.

Note: Additional material related tothisstudy isavailablewiththe
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