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ARTICLE INFO ABSTRACT

Aim: To assess the association between obesity and risk of migraine with aura and features of migraine

Keywords: attacks among a population of Iranian adults.

Adult . Methods: In this case-control study, 102 confirmed cases of migraine with aura were matched based on
Body mass index . . . . L. .

Obesity age and gender with 102 healthy subjects. Data on demographic characteristics and anthropometric

measurements were collected from all cases and controls by the same methods. Overweight and obesity
were considered as body mass index >25-30 kg/m? and > 30 kg/m?, respectively. Features of migraine
attacks including frequency, duration and headache daily result were determined for patients based on
international headache society criteria.
Results: Mean age of subjects was 34.5 4 7.4 years and 77.9% of them were female. Compared with
subjects with normal body mass index, those with obesity had greater odds for having migraine with aura
(OR: 3.06,95% CI: 1.11-8.43). Such finding was also seen even after adjusting for confounding variables; in
a way that subjects with obesity were 2.92 times more likely for having migraine with aura compared
with those with normal weight (OR: 2.92, 95% CI: 1.03-8.33). Among migraine with aura patients, we
found that those with obesity had higher headache daily result compared with subjects with normal
weight. However, obesity was not associated with frequency and duration of migraine attacks.
Conclusions: We found that obesity was positively associated with risk of migraine with aura. In addition,
subjects with obesity had higher headache daily result compared with those with normal weight.

© 2018 Diabetes India. Published by Elsevier Ltd. All rights reserved.

Migraine with aura

1. Introduction polymorphisms [6], alcohol and coffee consumption [7], low

physical activity [8], nutritional deficiencies [9,10], and psycho-

Migraine is a chronic neurovascular disorder which is mostly
prevalent in middle-aged individuals [1,2]. In Islamic Republic of
Iran as a developing country, a review of studies between 1998 and
2014 has shown that 7.14%-18.11% of adults experienced migraine
headache [3]. A quarter of migraine patients perceive migraine
with aura (MA), a transient disturbance in visual, sensory,
language, or motor function before attack occurrence [4,5].

It seems that genetic and environmental factors are involved in
etiology of migraine. Investigations have indicated that genetic
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logical difficulties[11] affect adversely migraine risk and symp-
toms. Recently it has been shown that obesity might contribute to
risk of migraine [12-15], but findings in this regard are conflicting
and some studies have failed to reach any significant associations
or have shown an inverse association [16-18]. So, it seems that
further studies from different parts of the world are required to
shed light on this issue.

Most studies on the association between obesity and risk of
migraine carried out in Western countries, whereas the pattern of
obesity is markedly different from Middle East countries. In Middle
East, a pattern of obesity, named Middle Eastern pattern, is
prevalent particularly among women and it is characterized by
abdominal fat accumulation and enlarged waist circumference
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(WC) [19]. In addition, there is a dearth of knowledge about the
association between obesity and MA, and most previous studies
have assessed migraine without aura (MOA) or undermined kinds
of migraine [13,17,20]. Given to limited and conflicting evidences,
and high prevalence of migraine and obesity in Iranian, current
study aimed to assess the association between obesity and risk of
MA as well as features of migraine attacks among a population of
Iranian adults. We hypothesized that obesity might increase the
risk of MA and features of migraine attacks.

2. Material and methods

This case-control study was done, based on SROBE statement, in
Isfahan, Islamic Republic of Iran, between January 2014 and July
2016. Patients with MA were selected from Khorshidand and
Emam Mosa Sadr clinics of Isfahan University of Medical Sciences,
Isfahan, Iran.

The study was ethically approved by Isfahan University of
Medical Sciences, Isfahan, Iran, and AJA University of Medical
Sciences, Tehran, Iran, and all procedures performed in this study
were in accordance with the ethical standards of the institutional
and/or national research committee and with the Helsinki
declaration. Prior to study enrolment, a written informed consent
was obtained from all subjects. Patients were included if had: 1)
18-50 years old, 2) history of migraine for >5years, 3) 1-year
history of severe, recurrent, and long-lasting migraine attacks (at
least one attack per month lasting 4 h), and 4) a current diagnosis
of MA approved by an experienced neurologist according to
International Headache Society (IHS) (third revision) beta diag-
nostic criteria [5]. Patients with tension-type headache and MOA
were excluded. Healthy subjects living in the same area compared
with MA patients were selected as control group. They were
between 18-50 years old and with no history of migraine
headache. Both cases and controls were selected by the conve-
nience non-random sampling method. Totally, 102 MA patients
and 102 healthy subjects participated in this study. Cases and
controls were matched in terms of age and gender. We gathered
complete data about demographic characteristics and anthropo-
metric measurements for all cases and controls using the same
methods.

Features of migraine attacks including attacks frequency,
duration and headache daily result (HDR) were determined by
an experienced neurologist. Attacks frequency was considered as
the number of migraine attacks during a month. Attacks duration
was defined as mean of hours that attacks last. We also determined
the mean duration of migraine attacks per day, named HDR, using
the following formula: frequency of attacks x duration of head-
ache [21,22].

A questionnaire was used to collect data on age (year), gender,
weight (Kg) and height (cm). Weight was measured by a digital
scale with minimum clothing and without shoes with a precision
of 100 g. In addition, height was measured in a standing position
without shoes by a tape measure with the nearest 0.5cm. To
calculate body mass index (BMI) in both case and control groups,
we used following formula: weight (Kg)/height (meter square). We
classified total subjects into three categories based on their BMI as
follows: normal (BMI < 25), overweight (BMI > 25-30), and obese
(BMI > 30).

All statistical analyses were done using SPSS software version
19.0 (SPSS Inc, Chicago IL). Independent sample t-test was used to
examine significant differences in continuous variables between
cases and controls. To examine significant differences in continu-
ous variables across categories of BMI, we applied one-way
analysis of variance (ANOVA). In addition, to examine the
distribution of categorical variables across categories of BMI or
between cases and controls, we used Chi-square test. The

association between obesity and risk of migraine was assessed
using binary logistic regression in crude and two adjusted models.
Gender was adjusted as continuous variable in the first model. Age
was additionally adjusted in the second model. In these analyses,
normal category based on BMI (< 25) was considered as the
reference category. The overall trend of OR across increasing
categories of BMI was examined by considering these categories as
a continuous variable. P values were considered significant
at < 0.05.

3. Results

Mean age of subjects was 34.5 +7.4 years and 77.9% of them
were female. Overall, the prevalence of overweight and obesity
among study population were 43.6% and 11.8%, respectively.

General characteristics of subjects based on case and control
groups are shown in Table 1. Patients with MA had lower height,
and were more likely to be obese compared with healthy subjects.
No significant difference was found in terms of age, gender and BMI
between MA patients and healthy subjects. The mean frequency
and duration of migraine attacks among MA patients was
10.2 +9.2 and 20 + 17.3, respectively.

General characteristics of subjects across categories of BMI are
presented in Table 2. Compared with subjects with normal BMI,
those with obesity were older with greater weight and lower
height. In MA patients, HDR was significantly different across
categories of BMI. However, no significant difference was found in
terms of attacks frequency and duration.

Adjusted odds ratios and 95% confidence intervals for MA across
categories of BMI are indicated in Table 3. Compared with subjects
with normal BMI, those with obesity had greater odds for having
MA (OR: 3.06, 95% CI: 1.11-8.43). Such finding was also seen even
after adjusting for confounding variables; in a way that subjects
with obesity were 2.92 times more likely for having MA compared
with those with normal weight (OR: 2.92, 95% CI: 1.03-8.33).
However, such findings were not observed for subjects with
overweight (OR: 0.76, 95% CI: 0.42-1.40).

4. Discussion

Migraine is known as the 19 th cause of disability around the
world [23]. It has been shown that patients with migraine,
especially MA, have increased odds of cardiovascular diseases
(CVDs) and stroke [24,25]. Given that obesity is a main risk factor
for incidence of CVDs and stroke [26,27], it might be a reason for
the association between migraine and mentioned diseases.
However, data on the association between obesity and migraine
are conflicting.

Table 1

General characteristics of subjects in case and control groups.
Variables Case group Control group  P-value’

(n=102) (n=102)

Age (year) 349+84 341+6.3 0.43
Gender (female) (%) 78.4 775 0.86
Weight (Kg) 68.1+12.2 69.3 +10.6 0.46
Height (cm) 162.2+9.2 165.6 + 8.6 0.007
BMI (Kg/m?) 259446 252431 0.18
Obesity (%) 17.6 5.9 0.02
Attacks frequency (per month) 10.2+9.2 -
Attacks duration (hour) 20+17.3 -
HDR® 163.3+1754 -

Data are presented as mean = standard deviation or percent.
Abbreviation: BMIbody mass index, HDR headache daily result.
¢ Determined as attacks frequency x attacks duration.
" Obtained from independent sample t-test or Chi-square test, where appropriate.
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Table 2
General characteristics of subjects based on categories of BMI.
Variables Normal Overweight Obesity P-value’
(BMI < 25) (BMI > 25-30) (BMI > 30)
Total (Case and control)
Number 91 89 24
Age (year) 324+69 35747 37.7+88 0.001
Gender (female) (%) 75.8 753 95.8 0.07
Weight (Kg) 60.9+8.2 72.9+9.2 824+8 <0.001
Height (cm) 165.2 +8.8 164 +9.2 158.5+8.3 0.006
BMI (Kg/m?) 22242 27 +13 32.8+29 <0.001
MA patients (Case)
Number 43 38 15
Attacks frequency (per month) 81+6.9 11.6 + 10.1 126 £11.5 0.1
Attacks duration (hour) 18.7+174 19.8 +£16.7 24.2+19.2 0.5
HDR? 114.9 + 104.3 208.5 +214 187.4 +204.6 0.04

Data are presented as mean =+ standard deviation or percent.

Abbreviation: MA: migraine with aura, BMI: body mass index, HDR: headache daily result.

¢ Determined as attacks frequency x attacks duration.
" Obtained from one-way ANOVA or Chi-square test, where appropriate.

Table 3

0Odds ratios and 95% confidence intervals for MA across categories of BMI.
Variables Normal Overweight Obesity P-trend

(BMI<25)  (BMI>25-30) (BMI>30)

Total number 91 89 24
Number of cases 43 38 15
Crude 1 0.79 (0.44-1.43) 3.06 (1.11-8.43) 0.17
Model 1 1 0.79 (0.44-1.43) 3.12(1.12-8.65) 0.18
Model 2 1 0.76 (0.42-1.40) 2.92 (1.03-8.33) 0.25

Data are presented as OR and 95% CI.

Abbreviation: MA: migraine with aura, BMI: body mass index.
Model 1: adjusted for gender.

Model 2: further adjustment for age.

In the current study, obesity was positively associated with risk
of MA. Such finding was also seen even after adjustment for age
and gender; in a way that subjects with obesity were 2.92 times
more likely for having MA compared with those with normal
weight. To the best of our knowledge, present study is the first
case-control study in the Middle East to examine the association
between obesity and risk of MA. In line with our findings, Yu et al.,
in general population of Chinese cohort reported that incidence of
migraine in people with general obesity (BMI > 30) was higher
than those with normal weight [12]. In a national sample of US
adults, Ford et al., indicated that BMI was associated with the
prevalence of severe headaches or migraines in a non-linear
manner [15]. In another general population survey, Peterlin et al.,
reported a significant positive association between general obesity
and migraine among people less than 55 years but no in those over
55 years [17]. In contrast, Mattsson et al., showed that the
prevalence of general obesity was not different between women
with and without migraine [18]. Although it seems that results of
mentioned study were in opposite to our findings, but it was done
on females and we assessed the association between obesity and
migraine in both genders. In addition, conflicting results in
previous studies could be attributed to different methods used
for diagnosis of migraine. In some studies, migraine was assessed
by a self-reported questionnaire, while in this study it was
diagnosed by an experienced neurologist based on IHS criteria.
Furthermore, MOA or non-determined kind of migraine was
assessed in relation to obesity in earlier studies, while we
considered just MA.

In the current study, HDR was significantly higher in MA
patients with overweight or obesity than those with normal

weight. However, we did not find such association for frequency
and duration of migraine attacks. To the best of our knowledge, no
study was found to assess the association between obesity and
HDR. However, in previous studies on the current MA patients
[28,29], results of linear regression for the association of BMI and
WC with mentioned features showed a significant positive
association of BMI and WC with frequency and duration of
migraine attacks. When potential confounding variables were
taken into account, such findings were also seen. However, no
significant association was found between BMI, WC and duration
of migraine attacks.

The mechanisms that might be responsible for the relationship
between obesity and migraine are still unknown. This relationship
might be explained by the effects of obesity-related inflammation
[30,31]. Earlier studies have shown that individuals with obesity
have increased level of inflammatory cytokines [31]. Also, it has
been shown that inflammation is involved in development and
progression of migraine [32,33]. In addition, hypertension
contributes to incidence of migraine, and obesity is considered
as one of the most important risk factor for hypertension [34,35].
Furthermore, obesity is known as a pro-thrombotic state that
associated with increased risk of migraine [14,36].

Some limitations should be taken into account when interpret-
ing present findings. Based on case-control design of the study, we
cannot confer a causal link between obesity and migraine.
Therefore, prospective studies are required to confirm these
findings. In addition, studies with case-control design are highly
susceptible to several biases including selection. Total number of
subjects in current study was relatively low, which might decrease
statistical power. Finally, despite adjustment of age and gender,
further control for other residual confounders including physical
activity, health status and psychological factors are required for
obtaining independent association between obesity and MA.

5. Conclusions

We found that obesity was positively associated with risk of
migraine with aura. In addition, subjects with obesity had higher
headache daily result compared with those with normal weight.
Authorship

OS contributed in design, concept, data collection, analysis, and

interpretation and draft extration. AM and MN analysed and
interpreted data and drafted the manuscript. GA and ADM assisted



736 A. Miri et al./Diabetes & Metabolic Syndrome: Clinical Research & Reviews 12 (2018) 733-736

in design, concept, interpretation of data and critical review of the
draft. SZ, FY and MA analysed and interpreted data and edited the
final draft. All authors were approved the final version submitted
for publication.

Funding

This study was supported by Isfahan University of Medical
Sciences, Isfahan, Iran, and AJA University of Medical Sciences,
Tehran, Iran.

Conflicts of interest
Authors declared no personal or financial conflicts of interest.
Acknowledgments

Authors appreciate the valuable assistance of all subjects. We
also would like to thank the authorities of AJA University of
Medical Sciences, Tehran, Iran, and School of Nutrition and Food
Sciences, Isfahan University of Medical Sciences, Isfahan, Iran, for
their cooperation.

References

[1] Woldeamanuel Y.W., Cowan RP. Migraine affects 1 in 10 people worldwide
featuring recent rise: a systematic review and meta-analysis of community-
based studies involving 6 million participants. ] Neurol Sci 2017;372:307-15,
doi:http://dx.doi.org/10.1016/j.jns.2016.11.071 PMID: 28017235.

Loder S, Sheikh HU, Loder E. The prevalence, burden, and treatment of severe,

frequent, and migraine headaches in US minority populations: statistics from

national survey studies. Headache 2015;55:214-28, doi:http://dx.doi.org/

10.1111/head.12506 PMID: 25644596.

Sadeghi O, Nasiri M, Saiedi SGh. The prevalence of migraine in different parts

of Iran: review of current evidences. Jundishapur ] Chronic Dis Care 2015;4:

e27678, doi:http://dx.doi.org/10.5812/jjcdc.4(3)2015.27678.

Lipton RB, Manack Adams A, Buse DC, Fanning KM, Reed ML. Comparison of the

chronic migraine epidemiology and outcomes (CaMEO) study and American

migraine prevalence and prevention (AMPP) study: demographics and
headache-related disability. Headache 2016;56:1280-9, doi:http://dx.doi.org/

10.1111/head.12878 PMID: 27349336.

[5] The International Classification of Headache Disorders, 3rd edition (beta

version). Headache Classification Committee of the International Headache

Society (IHS). Cephalalgia 2013; 33: 629-808. (doi: 10.1177/

0333102413485658, PMID: 23771276).

MenonS, LeaRA,Roy B,Hanna M, Wee S,Haupt LM, et al. Genotypes of the MTHFR

C677Tand MTRR A66G genes act independently to reduce migraine disability in

response to vitamin supplementation. Pharmacogenet Genomics 2012;22:741-

9, doi:http://dx.doi.org/10.1097/FPC.0b013e3283576b6b PMID: 22926161.

Panconesi A. Alcohol-induced headaches: evidence for a central mechanism? J

Neurosci Rural Pract 2016;7:269-75, doi:http://dx.doi.org/10.4103/0976-

3147178654 PMID: 27114660.

Krell LS, Hammarlund CS, Westergaard ML, Nielsen T, Sloth LB, et al. Level of

physical activity, well-being, stress and self-rated health in persons with migraine

and co-existing tension-type headache and neck pain. ] Headache Pain 201718

(46), doi:http://dx.doi.org/10.1186/s10194-017-0753-y PMID: 28421374.

[9] Sadeghi O, Maghsoudi Z, Khorvash F, Ghiasvand R, Askari G. The relationship
between different fatty acids intake and frequency of migraine attacks. Iran ]
Nurs Midwifery Res 2015;20:334-9 PMID: 26120333.

[10] Sadeghi O, Maghsoudi Z, Khorvash F, Ghiasvand R, Askari G. Assessment of
pyridoxine and folate intake in migraine patients. Adv Biomed Res 2016;5:47,
doi:http://dx.doi.org/10.4103/2277-9175.178800 PMID: 27110544.

[11] Raggi A, Covelli V, Schiavolin S, Giovannetti AM, Cerniauskaite M, Quintas R,
et al. Psychosocial difficulties in patients with episodic migraine: a cross-
sectional study. Neurol Sci 2016;37:1979-86, doi:http://dx.doi.org/10.1007/
s10072-016-2705-8 PMID: 27613711.

[12] YuS, LiuR, Yang X, Zhao G, Qiao X, Feng ], et al. Body mass index and migraine:
a survey of the Chinese adult population. ] Headache Pain 2012;13:531-6, doi:
http://dx.doi.org/10.1007/s10194-012-0470-5 PMID: 22806540. -

[13] Rossoni de Oliveira V, Camboim Rockett F, Castro K, da Silveira Perla A, Chaves
ML, Schweigert Perry ID. Body mass index, abdominal obesity, body fat and
migraine features in women. Nutr Hosp 2013;28:1115-20, doi:http://dx.doi.
org/10.3305/nh.2013.28.4.6504 PMID: 23889629.

[14] Keith SW, Wang C, Fontaine KR, Cowan CD, Allison DB. BMI and headache
among women: results from 11 epidemiologic datasets. Obesity (Silver Spring)
2008;16:377-83, doi:http://dx.doi.org/10.1038/0by.2007.32 PMID: 18239647,

2

[E]

[4

(6

[7

[8

[15] Ford ES, Li C, Pearson WS, Zhao G, Strine TW, Mokdad AH. Body mass index and
headaches: findings from a national sample of US adults. Cephalalgia
2008;28:1270-6, doi:http://dx.doi.org/10.1111/j.1468-2982.2008.01671.x
PMID: 18727641.

[16] Santos IS, Goulart AC, Passos VM, Molina Mdel C, Lotufo PA, Bensenor IM.
Obesity, abdominal obesity and migraine: a cross-sectional analysis of LSA-
Brasil baseline data. Cephalalgia 2015;35:426-36, doi:http://dx.doi.org/
10.1177/0333102414544978 PMID: 25115842.

[17] Peterlin BL, Rosso AL, Rapoport AM, Scher Al Obesity and migraine: the effect
of age, gender and adipose tissue distribution. Headache 2010;50:52-62, doi:
http://dx.doi.org/10.1111/j.1526-4610.2009.01459.x PMID: 19496830.  ~

[18] Mattsson P. Migraine headache and obesity in women aged 40-74 years: a
population-based study. Cephalalgia 2007;27:877-80, doi:http://dx.doi.org/
10.1111/j.1468-2982.2007.01360.x PMID: 17635528.

[19] Esmaillzadeh A, Azadbakht L. Major dietary patterns in relation to general
obesity and central adiposity among Iranian women. ] Nutr 2008;138:358-63
PMID: 18203904.

[20] Bigal ME, Tsang A, Loder E, Serrano D, Reed ML, Lipton RB. Body mass index and
episodic headaches: a population-based study. Arch Intern Med
2007;167:1964-70, doi:http://dx.doi.org/10.1001/archinte.167.18.1964 PMID:
17923596.

[21] Sadeghi O, Maghsoudi Z, Askari G, Khorvash F, Feizi A. Association between
serum levels of homocysteine with characteristics of migraine attacks in
migraine with aura. ] Res Med Sci 2014;19:1041-5 PMID: 25657748.

[22] Mottaghi T, Askari G, Khorvash F, Maracy MR. Effect of vitamin D
supplementation on symptoms and C-reactive protein in migraine patients.
J Res Med Sci 2015;20:477-82 PMID: 26487877.

[23] Khorvash F, Mottaghi T, Askari G, Maracy MR, Ghiasvand R, Maghsoudi Z, et al.
The association between serum vitamin d levels with general and abdominal
obesity among patients with migraine. Int ] Prev Med 2013;4:5313-7 PMID:
23776744.

[24] Nasiri M, Sadeghi O, Askari G, Maghsoudi Z, Khorvash F. Migraine and risk of
stroke: review of current evidence. Jundishapur ] Chronic Dis Care 2014;3:1-5,
doi:http://dx.doi.org/10.5812/jjcdc.21707.

[25] Bigal ME, Kurth T, Hu H, Santanello N, Lipton RB. Migraine and cardiovascular
disease: possible mechanisms of interaction. Neurology 2009;72:1864-71,
doi:http://dx.doi.org/10.1212/WNL.0b013e3181a71220 PMID: 19470970.

[26] Hernandez AV, Kaw R, Pasupuleti V, Bina P, loannidis JP, Bueno H, et al.
Association between obesity and postoperative atrial fibrillation in patients
undergoing cardiac operations: a systematic review and meta-analysis. Ann
Thorac Surg 2013;96:1104-16, doi:http://dx.doi.org/10.1016/j.
athoracsur.2013.04.029 PMID: 23932258.

[27] GuoY, Yue XJ, Li HH, Song ZX, Yan HQ, Zhang P, et al. Overweight and obesity in
Young adulthood and the risk of stroke: a meta-analysis. ] Stroke Cerebrovasc
Dis 2016;25:2995-3004, doi:http://dx.doi.org/10.1016/j.
jstrokecerebrovasdis.2016.08.018.

[28] Sadeghi O, Askari G, Maghsoudi Z, Ghiasvand R, Khorvash F. The association
between abdominal obesity and characteristics of migraine attacks in Iranian
adults. Iran J Nurs Midwifery Res 2016;21:271-7, doi:http://dx.doi.org/
10.4103/1735-9066.180378 PMID: 27186204.

[29] Sadeghi O, Maghsoudi Z, Nasiri M, Khorvash F, Askari G. The association
between anthropometric measurements and severity, frequency and duration
of headache attacks in adults with migraine in Isfahan. ] Mazandaran Univ Med
Sci 2014;24:194-203.

[30] Pannacciulli N, Cantatore FP, Minenna A, Bellacicco M, Giorgino R, De Pergola
G. C-reactive protein is independently associated with total body fat, central
fat, and insulin resistance in adult women. Int ] Obes Relat Metab Disord
2001;25:1416-20, doi:http://dx.doi.org/10.1038/s].ijo.0801719 PMID:
11673760.

[31] Akram Z, Abduljabbar T, Abu Hassan MI, Javed F, Vohra F. Cytokine profile in
chronic periodontitis patients with and without obesity: a systematic review
and meta-analysis. Dis Markers 2016;2016:4801418, doi:http://dx.doi.org/
10.1155/2016/4801418 PMID: 27795608.

[32] Kemper RH, Meijler WJ, Korf ], Ter Horst GJ. Migraine and function of the
immune system: a meta-analysis of clinical literature published between 1966
and 1999. Cephalalgia 2001;21:549-57, doi:http://dx.doi.org/10.1046/j.1468-
2982.2001.00196.x PMID: 11472381.

[33] Lippi G, Mattiuzzi C, Cervellin G. C-reactive protein and migraine. Facts or
speculations? Clin Chem Lab Med 2014;52:1265-72, doi:http://dx.doi.org/
10.1515/cclm-2014-0011 PMID: 24717337.

[34] Arabshahi S, Busingye D, Subasinghe AK, Evans RG, Riddell MA, Thrift AG.
Adiposity has a greater impact on hypertension in lean than not-lean
populations: a systematic review and meta-analysis. Eur ] Epidemiol
2014;29:311-24, doi:http://dx.doi.org/10.1007/s10654-014-9911-6 PMID:
24838697.

[35] Babayan L, Mamontov OV, Amelin AV, Bogachev M, Kamshilin AA. Arterial
hypertension in migraine: role of familial history and cardiovascular
phenotype. Auton Neurosci 2017;203:103-7, doi:http://dx.doi.org/10.1016/j.
autneu.2017.01.004 PMID: 281437009.

[36] Alessi MC, Lijnen HR, Bastelica D, Juhan-Vague I. Adipose tissue and
atherothrombosis. Pathophysiol Haemost Thromb 2003;33:290-7 (doi:
83816, PMID: 15692231).



http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0005
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0005
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0005
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0005
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0010
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0010
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0010
http://dx.doi.org/10.1111/head.12506
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0010
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0015
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0020
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0020
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0020
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0020
http://dx.doi.org/10.1111/head.12878
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0020
http://doi.org/10.1177/0333102413485658
http://doi.org/10.1177/0333102413485658
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0030
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0035
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0035
http://dx.doi.org/10.4103/0976-3147.178654
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0035
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0040
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0040
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0040
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0040
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0045
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0045
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0045
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0050
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0050
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0050
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0055
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0055
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0055
http://dx.doi.org/10.1007/s10072-016-2705-8
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0055
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0060
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0060
http://dx.doi.org/10.1007/s10194-012-0470-5
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0060
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0065
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0065
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0065
http://dx.doi.org/10.3305/nh.2013.28.4.6504
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0065
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0070
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0070
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0070
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0075
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0080
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0080
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0080
http://dx.doi.org/10.1177/0333102414544978
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0080
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0085
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0085
http://dx.doi.org/10.1111/j.1526-4610.2009.01459.x
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0085
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0090
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0090
http://dx.doi.org/10.1111/j.1468-2982.2007.01360.x
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0090
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0095
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0095
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0095
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0100
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0105
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0105
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0105
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0110
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0110
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0110
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0115
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0120
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0120
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0120
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0125
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0125
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0125
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0130
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0130
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0130
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0130
http://dx.doi.org/10.1016/j.athoracsur.2013.04.029
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0130
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0135
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0135
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0135
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2016.08.018
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0135
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0140
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0140
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0140
http://dx.doi.org/10.4103/1735-9066.180378
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0140
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0145
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0145
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0145
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0145
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0150
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0150
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0150
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0150
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0150
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0155
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0155
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0155
http://dx.doi.org/10.1155/2016/4801418
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0155
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0160
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0160
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0160
http://dx.doi.org/10.1046/j.1468-2982.2001.00196.x
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0160
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0165
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0165
http://dx.doi.org/10.1515/cclm-2014-0011
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0165
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0170
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0170
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0170
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0170
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0170
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0175
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0175
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0175
http://dx.doi.org/10.1016/j.autneu.2017.01.004
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0175
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0180
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0180
http://refhub.elsevier.com/S1871-4021(18)30093-6/sbref0180

	The association between obesity and migraine in a population of Iranian adults: a case-control study
	1 Introduction
	2 Material and methods
	3 Results
	4 Discussion
	5 Conclusions
	Authorship
	Funding
	Conflicts of interest
	Acknowledgments
	References


