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The association between abdominal obesity and
characteristics of migraine attacks in Iranian adults

Omid Sadeghi'?, Gholamreza Askari’, Zahra Maghsoudi?, Reza Ghiasvand®, Fariborz Khorvash’

ABSTRACT

Background: Migraine is a primary headache disorder that affects the neurovascular system. Recent studies have shown that
migraine patients with general obesity have higher characteristics of migraine attacks compared with normal weight patients, but
data on central obesity are scarce. This study was done to assess the relationship between central obesity and the characteristics
of migraine attacks in migraine patients.

Materials and Methods: This cross-sectional study was conducted on 129 migraine patients (28 men and 101 women), aged
15-67 years, in Isfahan, Iran. Anthropometric measurements such as waist circumference (WC), hip circumference (HC), waist-hip
ratio (WHR) and waist—height ratio (WHtR), as well as characteristics of migraine attacks such as severity, frequency, duration,
and headache diary result (HDR) was determined for each participant. Linear regression was used to examine the association
between anthropometric measurements and characteristics of migraine attacks. P value less than 0.05 was considered significant.
Results: WC, WHR, and WHtR were positively associated with the severity (P-value: WC: 0.002, WHR: 0.002, WHtR: 0.001)
and frequency (P-value: WC: 0.006, WHR: 0.01, WHtR: 0.002) of migraine attacks. Moreover, we found a significant association
between WC (P =0.001), WHR (P =0.004), and WHtR (P < 0.001) with HDR. No significant relationship was observed between
central obesity indicators and duration of migraine attacks.

Conclusions: Central obesity indicators were positively associated with the severity and frequency of migraine attacks as well as
HDR, but not with duration of attacks. Based on our findings, it can be concluded that weight loss may decrease the characteristics
of migraine attacks.

Key words: Abdominal obesity, central obesity, duration, frequency, headache diary result, migraine, severity, waist
circumference

headache” that is accompanied with some symptoms
such as nausea, vomiting, photophobia, phonophobia,
neck pain, and muscle tension.*¥ Migraine headaches are
one-sided and pulsating that last usually 2-3 h.! Other
related symptoms are alteration in sensory sensitivity,
autonomic dysfunction, dysregulation of mood, and focal
neurological symptoms.® Migraine mostly occurs in middle
age and is more prevalent in women than men.”8 One

INTRODUCTION

igraine is a neurovascular disorder that affects
10-20% of the general population worldwide.™
Migraine patients experience severe, recurrent
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of four migraine patients has visual disturbances in every
attack that is known as aura.!”” Migraine is prevalent in
around 14.7% of the European population'” and affects
3% of men and 10% of women in Asian countries.? In Iran,
several studies have shown a prevalence of 9.5%, which is
considered to be high.!!
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The etiology of migraine is still unknown, but several
theories about the cause of this disease have been
proposed. These include genetic defects and environmental
factors.'213 Among environmental factors, alcohol and
coffee consumption,'* smoking, low physical activity,'*
nutritional deficiencies,*®’ and psychological difficulties!!”
are known to worsen the clinical symptoms of migraine.
It seems that obesity might also contribute to migraine
etiology.!'81%! Obesity is a growing problem in the world,
especially in Iran.!?02l Several studies have shown a
significant positive association between obesity and
migraine incidence.'®1”! In addition, some evidences
reported that obese migraine patients have higher severity
and frequency of migraine attacks compared with normal
weight patients.?22% Earlier studies have mainly considered
the effects of general obesity on the characteristics of
migraine attacks and the effects of central obesity has
been paid less attention. One study showed that central
obesity increases the frequency of migraine attacks but
does not have any effect on the severity and duration of
migraine.?¥ If the mentioned relation is confirmed, medical
team members can use it as a proper approach in managing
migraine attacks and nursing care processes.

Given the few studies in this regard and the high prevalence
of migraine and central obesity in the Iranian population,
this study was performed to assess the relationship between
central obesity and characteristics of migraine attacks
among migraine patients in Isfahan, Iran.

MATERIALS AND METHODS

This cross-sectional study was performed on migraine
patients who referred to Khorshid and Emam Mosa Sadr
clinics in Isfahan city, Iran. Patients with migraine for a
long time and a 1-year history of severe, recurrent attacks
(at least one attack per month) were selected. Migraine
diagnosis was carried out by a qualified clinical neurologist
using the International Headache Society (IHS) criteria.!”!
Patients with tension-type headache and chronic pain
were excluded from the study. One hundred and thirty-six
migraine patients meeting the inclusion criteria were
selected. They were 31 men and 105 women with the age
range of 15-67 years. We collected data on age, medical
history [chronic diseases such as diabetes mellitus (DM),
cardiovascular diseases (CVD), hypertension (HTN),
and kidney disease], anti-migraine drug consumption
(corticosteroids and analgesics drugs), anthropometric
measurements, and family history of migraine from each
patient. Informed consent was obtained from all subjects.

Migraine assessment
We determined characteristics of migraine attacks such
as headache severity, frequency, duration, and headache

diary result (HDR) for each participant. Visual analog
scale (VAS) was used for measurement of severity.?® The
number of migraine attacks per month was considered as
frequency. Moreover, HDR was defined as the frequency
of attack X duration of headache.!?>2°!

Anthropometric measurements

Waist circumference (WC), waist-hip ratio (WHR), and
waist—height ratio (WHtR) as the indicators of central
obesity were determined for each participant. WC was
measured at the midpoint between the top of the iliac
crest and the last floating rib in the midaxillary line using
an inelastic tape. Moreover, hip circumference (HC) was
measured at the widest part of the buttocks or hip. Height
was taken by tape measure without shoes. WHR was
determined as WC (cm) divided by HC (cm). We also
calculated WHtR by the formula: WC/height. Central
obesity was defined based on WHO classification: WC
more than 102 and 88 cm in men and women, respectively,
was defined as abdominal obesity.

Statistical analysis

Quantitative and qualitative variables are presented as mean
(SD) and number (percent), respectively. We evaluated
the differences between men and women with respect to
age, anthropometric measurements, and characteristics of
migraine attacks using independent sample t-test. To assess
the proportion of chronic diseases, intake of anti-migraine
drugs for a long term, and family history of migraine between
both genders, we used Chi-square test. We examined the
association between anthropometric measurements with
the severity, frequency, duration of migraine attacks, as
well as HDR by multiple linear regression tests in crude
and adjusted models. In the first model, we adjusted age
(continuous) as a confounding variable which can affect
the mentioned associations. In the second model, we
additionally adjusted intake of anti-migraine drugs for a
long term and history of chronic diseases including CVD,
HTN, DM type 2, and kidney disorders. Further adjustment
was done for family history of migraine in the final model.
All analyses were conducted using SPSS statistical software
(version 18.0; SPSS, Inc., Chicago, IL, USA). P value less
than 0.05 was considered significant.

Ethical considerations
The study was approved by the Ethics Committee of Isfahan
University of Medical Sciences, Isfahan, Iran.

REesuLTs

In this study, out of the 136 migraine patients, we had
incomplete data on 7 patients which were not considered
for statistical analysis. Of the remaining 129 participants,
28 were men and 101 were women with a mean age of 34.00
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+ 11.11 and 34.07 = 10.68 years, respectively. Central
obesity was prevalent in 7.1% of men and 23.8% of women.

Differences between men and women in age, central obesity
indicators, and characteristics of migraine attacks are shown
in Table 1. Men had higher WC compared to women.
Prevalence of chronic disorders such as CVD, HTN, DM
(type 2), and kidney diseases was higher in women than
men. There was no difference between men and women in
age, HC, WHR, WHIR, features of migraine attacks, family
history of migraine, and intake of anti-migraine drugs for
a long term.

Results of multiple linear regression test for the association
between central obesity indicators and severity of migraine
attacks are presented in Table 2. There was a significant
positive association between WC, WHR, and WHIR with
the severity of migraine attacks. This relationship remained
significant even after adjustment for potential confounding
variables such as age, history of chronic disorders, taking
anti-migraine drugs for a long term, and family history
of migraine. We observed that one unit increase in WC,
WHR, and WHtR was accompanied with 0.028, 5.36,
and 5.70 units increase in the severity of migraine attacks.
Sex-stratified analysis revealed similar association both in
men and women.

The association between central obesity indicators and the
frequency of migraine attacks is presented in Table 3. High
WC, WHR, and WHIR values were significantly associated
with high frequency of migraine attacks. No change was

Table 1: Anthropometric measurements and characteristics of
migraine attacks in men and women

Men Women
Variables Mean (SD) Mean (SD) or P
or n (%) n (%)
Age (years) 34.00 (11.11) 34.07 (10.68) 0.97
WC (cm) 88.09 (10.36) 82.25(9.20) 0.005*
HC (cm) 101.19 (7.94) 98.46 (4.98) 0.14

WHR (cm/cm)
WHItR (cm/cm)

Severity

0.85 (0.08) 0.83 (0.07) 0.11
0.050 (0.06) 0.51 (0.06) 0.29
7.07 (0.85) 7.08 (0.93) 0.92
Frequency (per month) (
Duration (h) (

10.32 (8.60) 11.69 (10.34)  0.48
18.78 (14.22) 21.96 (18.04)  0.39

HDR 179.98 (181) 224.63 (224.28) 0.27
Family history of migraine 21 (75) 65 (64.4) 0.28
History of chronic diseases™ 3 (10.7) 32 (31.7) 0.01*
Taking drugs'? 22 (78.6) 87 (86.1) 0.24

SD: Standard deviation, WC: Waist circumference, HC: Hip circumference, WHR: Waist-hip
ratio, WHtR: Waist-height ratio, HDR: Headache diary result. ‘Cardiovascular diseases,
hypertension, type 2 diabetes mellitus, kidney disorders. ""Considered as long-term
consumption of anti-migraine drugs such as corticosteroids and analgesic drugs, *P < 0.05
is considered as significant level
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observed in this association after controlling the potential
confounders, such that one unit increase in WC, WHR,
and WHIR was associated with 0.211, 31.81, and 36
units increase in the frequency of attacks. Moreover, such
relationship was found among men for WC and WHIR, but
it was not significant for WHR; however, adjustment for
potential confounders made it significant. Among women,
a significant positive association was found between WC,
WHR, and WHI{R with the frequency of attacks; however,
adjustment for potential confounding variables attenuated
this relationship.

Multiple linear regression analyses revealed no significant
association between central obesity indicators and duration
of migraine attacks either in crude or adjusted models. In
addition, WC, WHR, and WHtR were not significantly
associated with duration of attacks either in men or women
[Table 4].

The relationship between central obesity indicators and
HDR is shown in Table 5. There was a significant positive
association between central obesity indicators and HDR.
This relationship was significant even after adjustment for
potential confounders. Sex-stratified analysis revealed a
significant positive relationship between WC and HDR in
both sexes. Among men, no significant association was
found between WHR and WHtR with HDR, but after
adjustment for potential confounders, this relationship was
marginally significant for WHR. Among women, there was
a significant positive association between WHR and WHtR
with HDR; however, controlling for potential confounding
variables attenuated this relationship for WHR.

DiscussioN

In this study, we found a significant positive association
between central obesity indicators with the severity and
frequency of migraine attacks in the total population and
in both sexes, separately. Moreover, high WC, WHR, and
WHIR values were associated with high HDR. Sex-stratified
analysis revealed a significant positive association between
WC and HDR in both sexes. No significant relationship
was observed between central obesity indicators and
duration of migraine attacks, and this association remained
non-significant in sex-stratified analysis also. This is one
of the few studies that examined the association between
central obesity and characteristics of migraine attacks.

Evidences have indicated a positive association between
obesity and incidence of migraine.'®”! In addition, some
studies have demonstrated that obesity may worsen the
features of migraine attacks.???%! Recent studies have
mainly assessed the association between general obesity
and characteristics of migraine attacks, and data about
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Table 2: Multiple linear regression analysis for the association between central obesity indicators and severity of migraine attacks

wcC WHR WH{R
B (95% CI) P B (95% CI) P B (95% CI) P

Total

Crude 0.026 (0.01, 0.042) 0.002* 3.40 (1.28, 5.52) 0.002¢ 4.37 (1.85, 6.89) 0.001*

Model 1 0.027 (0.01, 0.044) 0.002* 5.09 (2.42,7.77) <0.001* 4.84 (2.13,7.56) 0.001*

Model 2 0.027 (0.01, 0.043) 0.002* 5.08 (2.38, 7.79) <0.001* 5.39 (2.57, 8.22) <0.001*

Model 3 0.028 (0.012, 0.045) 0.001* 5.37 (2.71, 8.02) <0.001* 5.58 (2.80, 8.35) <0.001*
Men

Crude 0.043 (0.015, 0.072) 0.004* 5.33 (1.66, 9.01) 0.006* 7.25(2.81, 11.68) 0.002*

Model 1 0.042 (0.013, 0.07) 0.006* 6.12 (1.35, 10.89) 0.014* 6.88 (2.26, 11.50) 0.005*

Model 2 0.044 (0.016, 0.072) 0.003* 6.31(1.37, 11.24) 0.015* 7.10 (2.63, 11.58) 0.003*

Model 3 0.045 (0.016, 0.073) 0.004* 7.09 (1.99, 12.19) 0.009* 7.39 (2.83, 11.95) 0.003*
Women

Crude 0.022 (0.002, 0.042) 0.029* 2.81(0.21, 5.42) 0.034* 3.49 (0.45, 6.53) 0.025*

Model 1 0.026 (0.005, 0.048) 0.016* 4.93 (1.63, 8.23) 0.004* 4.35(1.03, 7.68) 0.011*

Model 2 0.024 (0.001, 0.046) 0.04* 4.81(1.30, 8.31) 0.005* 4.51(0.89, 8.12) 0.015*

Model 3 0.027 (0.005, 0.049) 0.017* 5.18 (1.77, 8.60) 0.003* 4.61(1.08, 8.15) 0.011*

WC: Waist circumference, WHR: Waist-hip ratio, WHtR: Waist-height ratio, Model 1: Adjusted for age, Model 2: Further adjusted for long-term consumption of anti-migraine drugs and
history of chronic diseases including cardiovascular diseases, hypertension, type 2 diabetes mellitus, and kidney disorders, Model 3: Additionally controlled for family history of migraine,
*P < 0.05 is considered as significant level

Table 3: Multiple linear regression analysis for the association between central obesity indicators and frequency of migraine attacks

wcC WHR WHtR
B (95% ClI) P B (95% CI) P B (95% ClI) P

Total

Crude 0.245 (0.07, 0.41) 0.006* 30.75 (7.42, 54.08) 0.01* 44.66 (17.11, 72.20) 0.002*

Model 1 0.229 (0.046, 0.413) 0.015* 33.98 (4.15, 63.8) 0.026* 43.59 (13.85, 73.33) 0.004*

Model 2 0.207 (0.022, 0.392) 0.028* 30.74 (0.38, 61.1) 0.047* 36.15 (4.53, 67.77) 0.025*

Model 3 0.205 (0.019, 0.392) 0.031* 30.38 (-0.19, 60.97) 0.051 36.89 (4.08, 67.65) 0.027*
Men

Crude 0.336 (0.03, 0.643) 0.032* 31.70 (-9.12, 72.53) 0.12 53.30 (4.52, 102.08) 0.033*

Model 1 0.334 (0.02, 0.649) 0.038* 44.58 (-7.98, 97.15) 0.093 54.25 (3, 105.5) 0.039*

Model 2 0.433 (0.135, 0.732) 0.007* 57.26 (3.33, 111.19) 0.039* 58.13 (6.48, 109.79) 0.029*

Model 3 0.433 (0.124, 0.741) 0.009* 59.73 (2.15, 117.31) 0.043* 58.34 (4.58, 112.1) 0.035*
Women

Crude 0.255 (0.037, 0.474) 0.022* 32.77 (4.16, 61.38) 0.025* 41.28 (7.93, 74.63) 0.016*

Model 1 0.234 (-0.001, 0.469) 0.051 34.52 (-2.45,71.51) 0.067 38.72 (1.97, 75.47) 0.039*

Model 2 0.186 (-0.062, 0.434) 0.13 25.21 (-14.13, 64.57) 0.206 28.05 (-12.22, 68.32) 0.17

Model 3 0.180 (-0.07, 0.431) 0.15 24 .47 (-15.21, 64.16) 0.224 27.78 (-12.67, 68.24) 0.176

WC: Waist circumference, WHR: Waist-hip ratio, WHtR: Waist-height ratio, Model 1: Adjusted for age, Model 2: Further adjusted for long-term consumption of anti-migraine drugs and
history of chronic diseases including cardiovascular diseases, hypertension, type 2 diabetes mellitus, and kidney disorders, Model 3: Additionally controlled for family history of migraine,
*P < 0.05 is considered as significant level

central obesity are scarce. Also, the studies conducted
have just focused on WCP¥ and there is no evidence on
the association between WHR and WHtR with the features
of migraine attacks. In addition, to our knowledge, no
studies have examined the association between obesity

and HDR and the present study is the first one to examine

this relationship. We found a significant positive association
between WC, WHR, and WHIR with the severity of migraine
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attacks, frequency of migraine attacks, and HDR, but not
with duration of migraine attacks. In addition, among men,
the association between WHR and WHtR with HDR was
non-significant or partially significant and it can be due to
the less number of men with central obesity.

In line with our findings, Rossoni de Oliveira et al. reported
that migraine patients with high WC have higher frequency
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Table 4: Multiple linear regression analysis for the association between central obesity indicators and frequency of migraine attacks

wcC WHR WHtR
B (95% CI) P B (95% CI) P B (95% CI) P

Total

Crude 0.132 (-0.176, 0.441) 0.39 17.5 (-23.51, 58.53) 0.4 27.02 (-21.94, 75.99) 0.38

Model 1 0.111 (-0.213, 0.434) 0.5 14.15 (-38.32, 66.62) 0.59 24.03 (-28.83, 76.91) 0.37

Model 2 0.142 (-0.193, 0.477) 0.4 21.17 (-33.61, 75.96) 0.44 33.88 (-23.24, 91) 0.24

Model 3 0.148 (-0.189, 0.485) 0.38 22.21(-32.95, 77.37) 0.42 34.58 (-22.81, 91.98) 0.23
Men

Crude 0.032 (-0.521, 0.585) 0.90 10.66 (-59.89, 81.21) 0.75 -47.29 (-133.27, 38.69) 0.26

Model 1 0.037 (-0.531, 0.605) 0.89 22.99 (-68.67, 114.66) 0.61 -48.33 (-138.69, 42.02) 0.28

Model 2 0.032 (-0.628, 0.693) 0.92 27.96 (-81.45, 137.37) 0.60 -44.18 (-148.98, 60.61) 0.39

Model 3 0.001 (-0.654, 0.65) 0.99 10.43 (-102.62, 123.5) 0.84 -54.88 (-158.22, 48.45) 0.28
Women

Crude 0.232 (-0.152, 0.616) 0.45 24.39 (-26.03, 74.81) 0.34 47.96 (-10.55, 106.48) 0.1

Model 1 0.201 (-0.213, 0.615) 0.33 18.8 (-46.35, 83.96) 0.56 45.72 (-18.78, 110.24) 0.16

Model 2 0.28 (-0.163, 0.723) 0.21 31.92 (-38.52, 102.37) 0.37 67.97 (-3.16, 139.1) 0.063

Model 3 0.317 (-0.127, 0.76) 0.16 35.86 (-34.61, 106.35) 0.31 69.15 (-1.78, 140.08) 0.06

WC: Waist circumference, WHR: Waist-hip ratio, WHtR: Waist-height ratio, Model 1: Adjusted for age, Model 2: Further adjusted for long-term consumption of anti-migraine drugs and
history of chronic diseases including cardiovascular diseases, hypertension, type 2 diabetes mellitus, and kidney disorders, Model 3: Additionally controlled for family history of migraine,
*P < 0.05 is considered as significant level

Table 5: Multiple linear regression analysis for the association between central obesity indicators and HDR

wcC WHR WHtR
B (95% CI) P B (95% ClI) P B (95% ClI) P

Total

Crude 6.21 (2.47, 9.95) 0.001* 737.26 (235.98, 1238.53) 0.004* 1088.74 (499.83, 1677.66) <0.001*

Model 1 5.81(1.9,9.27) 0.004* 788.07 (146.97, 1429.16) 0.016* 1052.60 (416.79, 1688.42) 0.001*

Model 2 5.50 (1.58, 9.42) 0.006* 744.05 (96.17, 1391.93) 0.023* 941.2 (270.29, 1612.1) 0.006*

Model 3 5.38 (1.45,9.32) 0.007* 721.07 (70.23, 1371.9) 0.026* 924.84 (252.41, 1597.28) 0.007*
Men

Crude 7.06 (0.62, 13.5) 0.033* 609.77 (-255.47, 1475.01) 0.15 796.22 (-277.55, 1869.99) 0.14

Model 1 7.12(0.51, 13.73) 0.036* 968.76 (-134.6, 2072.12) 0.083 835.01 (-291.67, 1961.69) 0.13

Model 2 8.75 (1.74, 15.76) 0.017* 1213.70 (-14.9, 2442.32) 0.053 1020.84 (-200.92, 2242.6) 0.09

Model 3 8.54 (1.42, 15.66) 0.021* 1145.42 (-164.54, 2455.38) 0.083 961.28 (-295.41, 2217.98) 0.12
Women

Crude 7.14 (2.49, 11.78) 0.003* 852.79 (239.66, 1465.93) 0.007* 1156.88 (448.81, 1864.96) 0.002*

Model 1 6.51 (1.51, 11.51) 0.011* 854.04 (61.48, 1646.6) 0.035* 1082.37 (302.47, 1862.27) 0.007*

Model 2 6.10 (0.92, 11.27) 0.021* 727.18 (-103.67, 1558.03) 0.086 957.31 (114.99, 1799.62) 0.026*

Model 3 5.95(0.71, 11.19) 0.026* 705.92 (-131.27, 1543.12) 0.097 949.75 (104.51, 1794.99) 0.028*

WC: Waist circumference, WHR: Waist-hip ratio, WHtR: Waist-height ratio, Model 1: Adjusted for age, Model 2: Further adjusted for long-term consumption of anti-migraine drugs and
history of chronic diseases including cardiovascular diseases, hypertension, type 2 diabetes mellitus, and kidney disorders, Model 3: Additionally controlled for family history of migraine,

*P < 0.05 is considered as significant level

of migraine attacks, compared to patients with normal WC.
Moreover, they reported no significant association between
WC with the severity and duration of migraine attacks.?¥ In
another similar study, both kinds of obesity were associated
with migraine symptoms in patients between 22 and
55 years of age.?” In a clinical trial, Verrotti et al. assessed
the effect of weight loss on the characteristics of migraine
attacks. Weight loss decreased abdominal fat as well as

the severity and frequency of migraine attacks.?® Winter
et al. reported that women with body mass index (BMI)
=35 had increased incidence of active migraine, compared
to women with BMI < 23. Moreover, obese migraine
women had higher attacks frequency, photophobia, and
phonophobia than non-obese migraine women.?”! In
contrast, some evidences showed no significant association
between obesity and characteristics of migraine attacks.!*!
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In addition, Mattsson showed no significant relationship
between obesity and the incidence of migraine. The
author reported that obesity cannot affect the migraine
symptoms.BY It should be mentioned that several factors
including genetic polymorphisms, diet, physical activity,
and health status can affect characteristics of migraine
attacks;['>14 therefore, different results obtained in previous
studies may be due to changes in these effective factors.

The main mechanism explaining the association between
obesity and characteristics of migraine attacks is unknown.
There are some hypotheses about this association. First,
several inflammatory factors that are secreted from adipose
tissue, especially in visceral adipose tissue, are involved in the
pathogenesis of migraine and may affect the symptoms of
migraine.®! Calcitonin-related peptide and some interleukins
as inflammatory factors can increase the frequency of
migraine attacks and central nervous system sensitivity.
Second, adipose tissue secretes some hormones that affect
the functioning of hypothalamus as an important center
for regulation of body weight, food intake, and initiation of
migraine attacks.®?! Therefore, alteration in hypothalamus
function due to obesity status may change the incidence
of migraine attacks. It seems that controlling body weight
can be a useful strategy in reducing migraine attacks and
its outcomes, and nursing care can use that in this regard.

This study has several limitations. The present study was
performed in a cross-sectional design and we cannot confer
a causal link between central obesity and characteristics of
migraine attacks. Moreover, sample size of our study was
small and more studies with a larger number of participants
are required to confirm the associations. Although we
controlled some potential confounders, further adjustment
made for other confounding variables such as dietary
pattern, physical activity, and psychological factors will be
effective in reaching an independent association between
central obesity and characteristics of migraine attacks.
However, strength of this study is that for the first time,
the relationship between WHR and WH{R with migraine
attack features such as its severity and frequency has been
assessed. In addition, we evaluated the relationship between
central obesity and characteristics of migraine attacks in
Iran for the first time.

CONCLUSION

From the findings of the present study, it can be concluded
that obesity, especially abdominal obesity, aggravates
the migraine symptoms and the severity and frequency
of migraine attacks. Therefore, we suggest prevention of
obesity, especially abdominal obesity, in migraine patients
and weight loss need to be taken by obese migraine patients.
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