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INTRODUCTION

Migraine is an episodic headache with complicated and
unknown pathophysiology.!'? Several studies showed
that general and environmental factors are important
pathophysiologic factor in migrainous.”! The overall
prevalence of migraine is 5-15%.1® Migraine effects on
the quality of life of the patients” and so prevention
of migraine attacks is the purpose of lots of studies.!
Some studies evaluate the correlation of metabolism
with migraine headache by the goal of finding a way
for preventing migraine attacks."

Some studies were evaluated the correlation between
environmental factors such as diabetes and obesity with
migraine headache.%'?l In a cohort study in 2012, no
association was found between migraine and diabetes
type 2." Nevertheless, in another cross-sectional study,
conflicting results were reported. Some of these studies
demonstrate high prevalence of migraine in patients
with diabetes.!'*"¢]

Diabetes and obesity are components of metabolic
syndrome. Metabolic syndrome consists of diabetes,
dyslipidemia, obesity, and hypertension.® Insulin
resistance is an important part of the metabolic
syndrome and it is a prognostic factor for developing

cardiovascular disease and stroke in patients with
metabolic syndrome.!"”?! The prevalence of metabolic
syndrome in the west of Iran was reported 23.7%
(24.4% of women and in 23.1% of men).”! Guldiken
et al reported that 19.5% of the patients with metabolic
syndrome had migraine headache.”” In another
study, 31.9% of the migraine patients had metabolic
syndrome.®! The relationship between metabolic
syndrome and migraine headache is still obscure.™
Comparison of the prevalence of metabolic syndrome
in patients with migraine headache and people without
migraine was not done till now and also this comparison
will help to find out if there is any direct correlation
between migraine and metabolic syndrome or not.

Migraine has a complex mechanism and its relation
with some coincidental factors such as stress and
obesity were evaluated in some studies. Recognition
of coincidental factors with migraine helps to control
it better and reduce some therapeutic resistance
in migrainous and also help to recognize the
pathophysiology of migraine.

The aim of our study is to evaluate the prevalence
of metabolic syndrome in patients with and without
migraine headache.
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MATERIALS AND METHODS

This was a case-control study. We consecutively
recruited migrainous patients from the neurology
outpatient service of the Isfahan Al Zahra hospital
from 2011 until 2013 with the research project
number of 290032. The diagnosis of migraine was
based on International Headache Society Criteria.*
In migrainous, characteristics of the headache such
as location, duration, severity, trigger factors, and
aura were ascertained, and the blood pressure level,
anthropometric_measurements (weight, height, and
waist circumference), body mass index (BMI), lipid
profile, and fasting glucose level were measured.
Severity of headache was evaluated according to the
VAS scale between 0 and 10. We evaluated associated
symptoms of patients with migraine headache such
as nausea, vomiting, photophobia, and phonophobia
and also migraine trigger factors were inquired from
the questionnaire. The questionnaire consisted of
some exogenous factors such as insomnia, starvation,
menstruation, hypersomnia, depression, odor, light,
cigarette, climate changes, cough and sneeze, and food
(such as alcohol, tee, coffee, spice, vegetables, fatty food,
sauce, onion, and citrus).

The control group was selected randomly from healthy
subject by matched sex and age in a multiple district of
Isfahan according to coverage of the health center. In this
group, blood pressure level, anthropometric measurements
(weight, height, waist circumference or WC), body
mass index (BMI), lipid profile, and fasting glucose level
were measured.

Diagnosis of metabolic syndrome in these 2 groups

was based on adult treatment panel (ATP) III criteria, !

according to which three of the following criteria were

needed:

1. Central obesity: Waist circumference >102 cm in males
and 88 cm in females.

2. Hypertriglyceridemia >150 mg/dl or on specific
medication.

3. Low HDL cholesterol <40 mg/dl in males and <50 mg/d]1
in females.

4. Hypertension: Blood pressure >130 systolic or >85 mm Hg
diastolic or specific medication.

5. Fasting plasma glucose >100 mg/dl or on specific
medication or previously diagnosed type 2 diabetes.

The prevalence of metabolic syndrome in the patients with
migraine headache and people without migraine headache
was compared by using x* The variables were considered
significant if p value was <0.05. The statistical analysis was
done using SPSS 16 version software.
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RESULTS

A total of 200 migrainous patients and 200 healthy
people without migraine were evaluated in this study.
Demographic characteristics of the migrainous and control
group were shown in Table 1.

On the basis of the results shown in Table 1, high WC and
BMI as the components of metabolic syndrome in the group
of migrainous were more frequent than the control group
(P =0.003 and 0.005, respectively).

As shown in Table 1, systolic blood pressure and the mean
HDL had also significant differences between the two
groups. Migrainous had higher levels of systolic blood
pressure and lower mean HDL.

Characteristics of migraine headache in migrainous were
shown in Table 2.

In the group of migrainous patients, 34 (17%) and in the
control group 30 (15%) persons had metabolic syndrome.

There was no significant difference in metabolic syndrome
prevalence between groups (P = 0.585). Anthropometric
measurements and metabolic syndrome components were
compared between the migrainous patients and control
group with metabolic syndrome [Table 3].

Hypertriglyceridemia was more frequent in the control
group with metabolic syndrome than the migrainous
patients with metabolic syndrome (P = 0.011).

Table 1: Demographic characteristics of the migrainous
patients and control group

Variables Migraine, No migraine, P
N =200 N =200

Age (years) 34.3+10.9* 34.2+8.01 0.917

Sex:
Male 39 (19.5%) 36 (18%) 0.702
Female 161 (81.5%) 164 (82%)
BMI (kg/m?) 26.43+4.78 25.14+4.27 0.005*
Height (cm) 161.7+8.8 162.6+8.5 0.31
WC (cm) 88.4+12.5 85.6+10.7 0.02*
Hypertension, n (%) 26 (13%) 23 (12%) 0.648
FBS >100 mg/dL, n (%) 22 (11%) 22 (11%) 1.000
Hypertriglyceridemia, n (%) 27 (14%) 41 (21%) 0.063
Low HDL, n (%) 81 (40.5%) 69 (34.5%) 0.216
Systolic BP 115.5+16.2 111.1£17.9 0.01*
Diastolic BP 72.1+13.1 73.3+10.7 0.32
High WC, n (%) 84 (42%) 55 (27.5%) 0.003*
HDL (mg/dL) 48.4+7 51+8.5 0.001*
Triglyceride (mg/dL) 113.8+£35.02 121.6+68.3 0.15
FBS (mg/dL) 89.06+10.6 89.07+17.5 0.997

BMI = Body mass index; WC = Waist circumference; SBP = Systolic blood pressure;
DBP = Diastolic blood pressure; *Significant differences; # Mean + SD
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Table 2: Characteristics of migraine headache

Parameters Value
Age (years) 34.3£10.9
Starting age (years) 25.09+10
Frequency (number in months) 10£8.6
Duration (hours) 18.04+19.76
Location
Unilateral (%) 118 (59%)
Bilateral (%) 82 (41%)
Severity 7.37£10.9
Aura (%) 7
Associated symptoms
Nausea (%) 78.5
Vomiting (%) 24.5
Photophobia (%) 65
Phonophobia (%) 76.5
Trigger numbers 5.35 2.2
Lack of sleep 78.5%
Stress 77.5%
Starvation 63%
Mensturation 59%
Light 58%
Odor 53.5%
Cigarette 40.5%
Fatty foods 28%
Climate changes 25.5%
Hypersomnia 24%
Spicy foods 15%
Vegetables 12%
Cough and sneeze 10%
Onion 19%
Chocolate 9.5%
Coffee 2.5%
Tee 2%
Alcohol usage 1.5%
Positive first-degree family history 34.5%
Positive second-degree family history 15%
Positive first and second degree family history 13%
Negative family history 37.5%
Smokers 2.5%
DISCUSSION

In this study, metabolic syndrome frequency had not
significant difference between migrainous and control
groups. In our study, 17% of patients with migraine and
15% of patients without migraine had metabolic syndrome.
Migraine patients were significantly more obese and
had higher levels of WC than the control group, but no
relation found between metabolic syndrome and migraine.
Hypertriglyceridemia was more frequent in the control
group with metabolic syndrome than the migrainous
patients with metabolic syndrome.

Guldiken et al evaluated migraine prevalence in patients
with metabolic syndrome and reported that 19.5% of
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Table 3: Comparison of metabolic syndrome
components between the case and control group with
metabolic syndrome

Variables Migraine with Control group P
metabolic with metabolic
syndrome, N=34 syndrome, N =30

Age (years) 42.35+8.8 42.66+7.03 0.127
BMI (kg/m?) 31.52+3.5 28.85+3.96 0.409
WC (cm) 102+7.63 98.77+10.21 0.072
Hypertriglyceridemia 16 (47%) 23 (77%) 0.011*
n (%)
HTN (mm Hg) 13 (39%) 16 (54%) 0.196
FBS > 100 mg/dL, 17 (50%) 16 (54%) 0.707
n (%)
High WC, n (%) 32 (91.4%) 24 (80%) 0.189
Low HDL, n (%) 26 (74.2%) 20 (66.6%) 0.508
Diabetes mellitus, 1 (2.85%) 3 (10.34%) 0.239
n (%)
Systolic BP (mm Hg) 126.91£16 132.47+18.79  0.126
Diastolic BP 80.74+13.93 85.17+10.04 0.367
(mm Hg)
TG (mg/dL) 143.65+46.9 211.47+56.3  0.028*
HDL (mg/dL) 43.23+6.41 42.37+6.67 0.479
FBS (mg/dL) 99.5+15.76 106.7+£36.43 0.115

*Significant differences; BMI = Body mass index; WC = Waist circumference;
SBP = Systolic blood pressure; DBP = Diastolic blood pressure

patients with metabolic syndrome had migraine headache.
According to Guldiken et al, the metabolic syndrome
components were found more frequent in migraine.”!

However, Saanjeev et al evaluated frequency of metabolic
syndrome and insulin resistance in migraine and reported
that migraine was associated with metabolic syndrome in
31.9% and insulin resistance in 11.1% patients.*"! Bigal et al
showed that obesity was associated with headache frequency,
but metabolic syndrome frequency was not studied.”!

To the best of our knowledge, this is the first study
considering the control group as a scale for comparing
frequency of metabolic syndrome in migrainous patients.
On the basis of the results of this study, it seems that
metabolic syndrome cannot be considered as an etiologic
factor for migraine headache. Some components of
metabolic syndrome such as high BMI and high WC were
significantly more frequent in migraine headache, but
no correlation was found with metabolic syndrome and
migraine. Migraine patients were more obese than the
control group. Several general population group studies
have shown a clear association between obesity and
migraine in the reproductive age group.?**! Shengyuan
et al reported that migraine prevalence was significantly
raised in the morbidly obese group.B!

Several of the inflammatory mediators that are
increased in obese individuals are important in migraine
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pathophysiology, including interleukins and calcitonin
gene-related peptide (CGRP). These mediators may increase
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