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INTRODUCTION

Headache is common during childhood and
adolescence.l'! Migraine and tension-type headache
are most common primary headache disorders, that
affects 80% of people worldwide.” Migraine is a
neurological disorder® that is debilitating, progressive
and chronic.! Mechanism of migraine pain in the
brain is due to release of pain-producing inflammatory
substances around the nerves and blood vessels in the
head.P! Main characteristic of the migraine attacks is
headachel® that may take several hours to 2-3 days
and is often severe,® pulsating, and one-sided. Other
related symptoms include nausea, sometimes vomiting,
intolerance to light and sound,® neck pain, and muscle
tension.”! Migraine is related to almost 2-fold greater
risk of ischemic attacks.® In addition, migraine in
adults are associated with seasonal allergies, asthma,
epilepsy, continuous nightmares, atopic disorders,
stroke, cardiovascular disorders, sleep problems, motion
sickness, epistaxis and among women of reproductive
age are related to preeclampsia and uterine bleeding.
1 The most common causes of migraine is hunger or
not eating enough, which is important especially in
young people.l! Migraine is the 19" cause of disability
in the world® and involves in 10-20% of the population
during their lifetime."”! Recent data indicate that one

in every four American adults, suffer from frequent
or severe headache including migraine.! Women are
approximately three times more likely to get migraine
disease as compared with men.”l Migraine prevalence in
Turkey is 16.4% (8.5% in men and 24.6% in women);!"!
in European adults it is 14.7%,""” England (7.6% in men
and 18.3% in women),!"® Germany 13.4%;? in Africa it
is 3-7%;P and in Asia (3% in men and 10% in women).?!

Moreover, migraine is one of the most common
headaches in Iran." Headache prevalence is 63.4%
among Ilam students, that is, 8.1% students have
migraine,™ 7.3% among Ardabil students,"® 8.85% in
Rasht among high school students,!” and 1.7% in Shiraz
among students aged 6-13 years.!'™!

In recent years, vitamin D deficiency has been known
as a global public health problem.'! A total of 30-80%
children and adults have vitamin D deficiency around
the world.™ In Iran, the prevalence of vitamin D
deficiency is 75.1% among women and 72.1% among
men.™ In Isfahan, prevalence of mild, moderate, and
severe vitamin D deficiency are 19.6%, 23.9%, and 26.9%
respectively, which is more common among women
and children.™ The prevalence of vitamin D deficiency
is higher in winter and autumn than in summer and
spring.*
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Vitamin D deficiency is associated with different types
of disorders such as musculoskeletal disorders (rickets,
osteomalacia, osteoporosis, myopathy), cancer (at least
17 cancers such as cancers of the breast, prostate, colon,
ovary, pancreas, etc.), autoimmune disorders (diabetes
mellitus, multiple sclerosis, osteoarthritis, rheumatoid
arthritis, Crohn’s disease, etc.), cardiovascular disorders
(hypertension, congestive heart failure, myocardial
infarction), kidney disorders, mental disorders (depression,
schizopherenia), skin disorders (psoriasis), etc.”® Evidence
have shown that lower levels of vitamin D are related
to higher headache,™?! but a few studies have proved
this. Hence, purpose of the present study is to examine
association between serum levels of vitamin D and migraine.

MATERIALS AND METHODS

Study population

This cross-sectional study was conducted among migraine
patients in Isfahan city, Iran, in autumn 2012. Totally,
89 migraine patients (72.4% women and 27.6% men) aged
10-61 years were selected. All participants completed an
informed consent form.

Baseline data and anthropometric assessment

First, for each participant, data regarding age, sex, weight,
height, waist circumference, body mass index (BMI),
education, medical history, consumption of vitamin and
mineral supplements were collected. Weight was taken by
analogue scale with light clothing and without shoes with
accuracy of 0.5 kg and height was taken by tape measure
without shoes accurately. BMI was determined using body
weight (in kilogram) divided by height (in meter square).
Waist circumference was measured by inelastic tape at
narrowest part of body, below the ribs.

Biochemical assessment

To assess serum levels of vitamin D, 25(OH) D3 was
measured by enzyme-linked immunosorbent assay
(ELISA). Results of serum vitamin D were classified.
According to the ELISA method in laboratory: Deficiency
(serum vitamin D less than 12 ng/ml); insufficiency (serum
vitamin D between 12 and 30 ng/ml); and sufficiency
(serum vitamin D more than 30 ng/ml). Calcium, phosphor,
and albumin were measured for the diagnosis of primary
hyperparathyroidism.

Migraine assessment

Migraine disease was confirmed by neurologist. Severity,
average duration of migraine attacks, and frequency
of attacks per month was completed by neurologist.
Migraine severity was measured by Visual Analogue Scale
(VAS).? The headache diary result (HDR) was determined
as: Duration of headache x frequency of headache.*®!
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Statistical methods

Statistical analysis was conducted using the SPSS 18.0
software (SPSS, Inc. Chicago, IL, USA). Multiple linear
regression analysis was performed to determine relationship
between serum vitamin D levels and migraine headaches.
P values less than 0.05 were considered as significance
levels.

RESULTS

In this study, from 89 migraine patients at baseline,
13 patients refused to participate. Finally, 76 migraine
patients with mean age of 33.1 + 11.1 years were included
for the analysis. There were 55 women with mean
age of 33.4 £ 10.5 years and 21 men with mean age of
32.4 £12.8 years. Demographical characteristics of patients
are shown in Table 1. Mean migraine severity was 6.6 £ 1.1,
which was higher among males. But, mean HDR was higher
among females. Deficiency, insufficiency, and sufficiency of
vitamin D were observed 13.2%, 68.4%, and 18.4% among
migraine patients, respectively.

Table 2 shows unadjusted Pearson’s correlation coefficients
of serum 25-OH-D3 with another variable. No significant
correlation was observed between serum vitamin D levels
with migraine severity. However, a significant positive
association was found between serum vitamin D levels
and HDR.

Multiple linear regression was used to determine the
relationship between serum 25-OH-D3 with migraine
severity and HDR.

Results of multiple linear regression for relationship
between patients characteristics with migraine severity and
HDR are shown in Tables 3 and 4, respectively.

In addition, after adjustment for confounding variables
such as age, sex, BMI, waist circumference, education,

Table 1: Demographical characteristics of patients with

migraine

Variables Male Female Total
Age (years) 32.4+1.4 33.4+1.2 33.1£1.2
BMI (kg/m?)T 24.5+0.5  26.8#0.5  26.2+0.5
Waist circumference (cm) 92.1£141 91.7£1.2 91.8+£1.1
Numbers of chronic diseases™  0.2+0.04 0.4%0.1 0.4+0.09
Education (years) 11.0+0.4 10.5+0.4 10.7+£0.4
Migraine severity 7.2£0.1 6.4%0.1 6.620.1
Frequency™" 8.5+0.5 8.4+0.9 8.4+0.8
Duration (hour) 11.7£0.9 27.9+2.3 23.4+21
HDR:## 105.5£12.7 192.9+22.6 168.8+20.8
Serum 25(0OH) D3 (ng/ml) 24.4+1.6 22.9+1.9 23.3+1.8

Body mass index; ''Kidney disease, asthma, hypertension, stroke, diabetes;
T*Frequency of attacks per month; ‘Average duration of migraine attacks; **Headache
diary result (HDR): Duration of headache frequency of headache; The results are
presented as mean standard error
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and number of chronic diseases, significant association
was not found between serum levels of vitamin D and
migraine severity (P = 0.741). But, a significant positive
relationship was shown between serum vitamin D
levels with HDR (P = 0.042). So that, one unit elevated
serum levels of vitamin D is related to increased 0.014 log
HDR (unstandardized p-coefficients = 0.014). According to
values shown in Tables 3 and 4, effect of gender on migraine
severity and HDR is higher than other variables.

However, when we compared the relationship between
vitamin D groups (deficiency, insufficiency, and sufficiency)
with migraine severity and HDR, no association was
observed. These results are shown in Table 5.

DISCUSSION

In this study, we have demonstrated a significant positive

Table 2: Correlation of serum 25-OH-D3 with
demographical variables and variables related to
migraine

25-OH-D3
Variables r P value
Age (years) 0.184 0.056
BMI (kg/m?)* 0.058 0.309
Waist circumference (cm) 0.101 0.193
Numbers of chronic diseases 0.008 0.471
Education (years) 0.039 0.368
Migraine severity 0.069 0.277
HDR'™ 0.199 0.043

tBody mass index; ffHeadache diary result (HDR): Duration of headache frequency
of headache

association between serum levels of vitamin D and HDR,
and this relationship remained significant after adjustment
for confounding variables such as age, sex, BMI, waist
circumference, education, and number of chronic diseases,
which was inconsistent with previous studies. However,
there was no significant relationship between serum
vitamin D and migraine severity. In this study, also,
we investigated this relationship according to different
vitamin D groups, but, relationship was not shown between
vitamin D groups and migraine.

A few case reports have indicated the role of vitamin D
in headache, including migraine.[?*?52%1 Thys-Jacobs
conducted two case reports in this field in 1994.1%%1 A case
report study was conducted in two female patients with
migraine associated with menstruation and premenstrual
syndrome. These patients had low levels of vitamin D and
with consumption of vitamin D and calcium supplement
(1600-1200 IU per day) significant reduction in migraine
attacks and premenstrual symptoms were observed during
2 months treatment.” Another study performed among
postmenopausal patients with migraine and low levels of
vitamin D showed that with supplementation of vitamin
D and calcium, the frequency and duration of migraine
attacks decreased.”! Prakash and Shah found that daily
intake of vitamin D calcium supplementation (1500 IU
vitamin D3 and 1000 mg calcium) among eight patients
with vitamin D deficiency, osteomalacia, and chronic
tension-type headache confirmed an improvement in
headache during 4-6 weeks. In this study, serum levels
of calcium became normal after a week of treatment, but
improvement in headache was after several weeks of

Table 3: Results of multiple linear regression for relationship between patients characteristics and migraine severity

Variables Unstandardized Standardized P value R2 for multiple
p-coefficients p-coefficients model

Sex 0.97 0.384 0.002 0.21

Age (years) -0.002 -0.020 0.877

BMI (kg/m?) 0.083 0.359 0.110

Waist circumference (cm) -0.009 -0.083 0.708

Numbers of chronic diseases 0.101 0.076 0.509

Education (years) 0.053 0.183 0.100

25-OH-D3 (ng/ml) 0.003 0.036 0.741

Table 4: Results of multiple linear regression for relationship between patients characteristics with HDR?

Variables Unstandardized Standardized P value R2 for multiple
p-coefficients p-coefficients model

Sex -0.702 -0.312 0.013 0.184

Age (years) -0.004 -0.041 0.759

BMI (kg/m?) -0.064 -0.310 0.177

Waist circumference (cm) 0.005 0.056 0.806

Numbers of chronic diseases 0.095 0.080 0.497

Education (years) -0.006 -0.024 0.834

25-0H-D3 (ng/ml) 0.014 0.232 0.042

THeadache diary result (HDR): Duration of headache frequency of headache
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Table 5: Results of multiple linear regression for
relationship between vitamin D groups with migraine
severity and HDR?

25-OH-D3
Variable Unstandardized Standardized P value
p-coefficients p-coefficients
Migraine severity 0.035 0.017 0.877
HDR' 0.130 0.072 0.541

tHeadache diary result (HDR): Duration of headache x frequency of headache

treatment, hence, vitamin D is probably more important
than calcium in alleviating headache.®!

A few studies have shown an association between low levels
of vitamin D with higher incidence of chronic pain and
headache.**#!In 2008, Turner et al. reported the prevalence
of vitamin D deficiency at 26% among 267 patients with
chronic pain (including 25 patients with headache).* In
another study, chronic pain was significantly associated
with vitamin D status among English women, but, this
association was not observed among men.”” In Norway, a
multi-ethnic study with cross-sectional descriptive designs,
hypovitaminosis D (levels less than 50 nmol/l) were reported
among 58% of patients with musculoskeletal pain, headache,
and fatigue. There was an inverse relation between headache
with vitamin D, and reduction in frequency of headache
attacks was observed with increased levels of vitamin D;
also this relationship remained after adjustment for age, sex,
season, and geographical region (OR = 2.6, P=0.008). Serum
levels of vitamin D were lower in patients with headache than
in other patients. Vitamin D levels was lower in winter and
spring than in summer and autumn.*

Wheeler and O’Brien showed that patients with migraine
have low vitamin D levels.?"* Wheeler, reported that
14.8% of patients with chronic migraine had serum levels
of vitamin D less than or equal to 20 ng/ml and 25.9%
of patients had serum vitamin D levels between 20 and
30 ng/ml.BP! In Greece, prevalence and frequency of
headaches was more in northern areas and regions with
average low temperature than in southern regions.
Serum vitamin D levels is higher among individuals who
live at lower latitudes and is an important factors for low
prevalence of headache.™ Data have shown an increasing
frequency of headache attacks during the fall and winter and
minimum attacks in summer,!"” which is probably due to
low levels of vitamin D in the fall and winter and indicates
possibility role of vitamin D in causing headache.[™

In a cross-sectional study including 11,614 participants in
the sixth survey of Tromse study, significant relationship
was not observed between serum levels of vitamin D and
migraine, but association between nonmigraine headache
and vitamin D levels was only significant in nonsmokers
group and adjustments were performed for age, BMI, sex,
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season, chronic diseases, education level, physical activity,
and alcohol consumption.?*

Accurate role of vitamin D deficiency in headache is
unknown.™ The main mechanisms in causing headache
include possible sensitization of second and third neurons
due to continuous stimulation of sensory receptors
of periosteal coverage (because of bone swelling) and
also, central sensitization (because of bone swelling).
Other possible mechanisms of headache in patients with
vitamin D deficiency are low serum levels of magnesium. !
Abnormal metabolism of magnesium is involved in the
pathogenesis of tension-type headache. Magnesium
deficiency in the brain, blood, erythrocyte, monocyte, and
platelet have been found among patients with tension-type
headaches and other types of headache. About 40-50%
of patients with tension-type headache have low serum
levels of magnesium.®! In different studies, patients
with tension-type headache have responded to treatment
with magnesium.?! Vitamin D deficiency may lead to
tension-type headache using decreased absorption of
magnesium, because, intestinal absorption of magnesium
through food is dependent on vitamin D.[®! Another
mechanisms include the presence of vitamin D receptors,
1-hydroxylase (the enzyme responsible for the formation of
the vitamin D active form) and vitamin D binding protein
in the brain, particularly hypothalamus.!

This study has several limitations. First, the present study
is cross-sectional, hence, we cannot show a causal link,
thus, more clinical trial studies are needed to be performed.
Second, the sample size of present study is small and more
studies are required to do with larger sample size. Third,
further adjustments for confounding variables such as
physical activity and alcohol consumption probably will
be needed because these variables may affect the serum
levels of vitamin D.

The strength of this study is that this is the first cross-sectional
study on the relationship between vitamin D and migraine
in Iran.

CONCLUSION

High levels of serum 25-OH-D3 were related to higher HDR.
After adjustment for confounding variables, this significant
association remained. No significant relationship was
shown between serum vitamin D and migraine severity.
Additional studies are needed to be performed with a larger
sample size.
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