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Migraine is Strongly Associated with
Central Obesity Than with General Obesity:

A Case-Control Study

Migren Genel Obeziteden Daha Fazla ve Glgllu Sekilde
Santral Obezite ile Iligkilidir: Bir Vaka-Kontrol Calismasi

Abstract

Objective: Obesity and migraine are common diseases
worldwide, but their association is not confirmed. If an as-
sociation is proved, weight loss can be made a management
objective of a migraine. To assess the risk of migraines in
Iraqgi patients with general obesity and central obesity.
Material and Methods: A case-control, hospital-based
study was conducted at Al-Nuaman Teaching Hospital,
Baghdad, Iraq from February 2017-September 2017. One
hundred-forty Iraqi patients were enrolled, including 50 pa-
tients with migraines and 90 controls without any migraine.
General obesity and central obesity were assessed by exa-
mining the body mass index and waist-to-height ratio, res-
pectively.

Results: There is a significant association between migraines
and general obesity and between migraines and central obesity
(p<0.001, Odds ratio: general obesity 6.8, central obesity
12.2).

Conclusion: The risk of migraines in patients with central
obesity is double the risk in patients with general obesity.

Keywords: Central obesity; general obesity; migraine;
case-control study; logistic regression

A migraine is a common disorder that man-
ifests as recurrent episodes of a headache
accompanied by features of sensitivity to
light, sound, and/or nausea, and has a life-
time prevalence of 13-33% (1). Although a
migraine is the second common cause of a
headache after a tension headache, it is the
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Amag: Obezite ve migren diinya gapinda yaygin hastalik-
lardir, ancak birliktelikleri dogrulanmamistir. Eger birlikte-
likleri kanitlanirsa, kilo kaybir migren yénetiminde hedef
haline gelebilmektedir. Bu calismada, genel ve santral
obezitesi olan Irak’li hastalarda migren riskinin degerlen-
dirilmesi amaglanmistir.

Gereg ve Yontemler: Subat 2017-Eyltl 2017 arasinda,
Al-Nuaman Egitim Hastanesinde (Badgdat, Irak) vaka-kont-
rolli, hastane-tabanli bir galisma yuriatilmusttr. Cahs-
maya, 50’si migrenli, 901 migrensiz olan (kontrol) 140
Irak’li hasta dahil edilmistir. Genel ve santral obezite sira-
siyla beden kitle indeksi ve bel-boy orani incelenerek de-
gerlendirilmigtir.

Bulgular: Migren ile genel ve santral obezite arasinda an-
lamli bir iliski bulunmaktadir (p<0,001, Odds orani: genel
obezite 6,8, santral obezite 12,2).

Sonug: Santral obezitesi olan hastalarda migren riskinin
genel obezitesi olan hastalardan iki kat fazla oldugu bu-
lunmustur.

Anahtar kelimeler: Santral obezite; genel obezite; migren;
vaka-kontrol galismasi; lojistik regresyon

most common form of a headache that pres-
ents to physicians as it is more severe than
a tension headache (2). About 67% of pa-
tients with a migraine consult primary care
physicians, and only 16% of them consult a
neurologist (3). Although presentations of a
tension headache and migraine are compa-
rable, clinical features specific to a migraine
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than to a tension headache include photo-
phobia, phonophobia, nausea, food triggers,
and lack of physical activity (4-6).

Many explanations have been proposed in
the pathophysiology of a migraine, including
dietary disorder, low physical activity, inflam-
mation, and hypothalamic disorder (7-9).
These possible mechanisms also contribute
to the pathogenesis of obesity. Some evi-
dence shows that obesity may promote
characteristics of migraine episodes (10-
12), but not a tension headache (13, 14).
Obesity can be classified as general obesity,
measured by body mass index (BMI), and
central obesity, measured by many parame-
ters, and the best of these is termed as a
waist-to-height ratio (WtHR) (15).

Many studies have evaluated the association
between obesity and migraine; most of
them were cross-sectional studies that could
not document cause and effect. To the best
of our knowledge, there are limited case-
control studies investigating such an associ-
ation, at least in Iraq. Therefore, this
case-control study aimed to assess the as-
sociation between parameters of obesity and
the risk of a migraine, and to evaluate
whether a migraine is strongly associated
with central obesity or general obesity.

The study was done in accordance with the
“Principles of the Helsinki Declaration” and
the ethics committee's approval is taken for
the study.

A case-control study was conducted and ap-
proved by the Internal Medicine and Neurol-
ogy Departments of Iragia Medical College
and AL-Nuaman Teaching Hospital.

All patients complaining from (undiagnosed)
a headache or a migraine who visited med-
ical and neurological outpatient departments
of AL-Nuaman Teaching Hospital from Feb-
ruary 2017 to September 2017 were eligible
for enrollment. Magnetic Resonance Imag-
ing of the brain was performed for selected
cases to exclude secondary causes. Overall,
50 patients with a migraine were included.
Informed consent has been obtained from
the patients.

Simplified diagnostic criteria for a migraine
were adapted from the International
Headache Society Classification. These cri-
teria include repeated episodes of a
headache persisting for 4-72 hs in otherwise
normal patients, plus two or more of the
following features: moderate-severe inten-
sity, pulsating pain, one-sided pain, and ex-
acerbation by motion, plus one of the
following features: photophobia, phonopho-
bia, and nausea (16).

Any features indicating a life-threatening ill-
ness, including:

1-Onset after age 55 years; 2-Considerable
fever, vomiting, or weight loss; 3-Important
past medical history (malignancy or tuber-
culosis); and 4-Abnormal neurologic exami-
nation (including fundoscopic examination)
(17). Additionally, pregnant women were ex-
cluded.

Outpatients in addition to the medical and
non-medical staff of AL-Nuaman Teaching
Hospital with no history of a migraine or
chronic diseases were randomly chosen as
controls, and the same patient exclusion cri-
teria were applied. Overall, 90 controls were
included.

Patients and controls were categorized ac-
cording to age as follows: <25, 25-35, 35-
45, and 45-55 years.

All patients and controls supplied informed
permission for participation in the study.

Weight (in kg), height (in m or cm), and
waist circumference (WC, in cm) were
measured for patients and controls. General
obesity assessed by calculating BMI through
dividing weight by height (in m2). A cutoff
point of 30 was used to determine general
obesity, which was defined as having BMI
>30 kg/m?2. Central obesity determined by
calculating WtHR by dividing WC by height.
A WHtR cutoff point of 0.5 was used for as-
sessing central obesity, which was defined
as having WHtR >0.5.

Data were analyzed using SPSS version
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20.0. Cross-tabulation analysis (Pearson's
and Chi square) was performed to evaluate
the association between obesity (general
and central) and migraine. A logistic regres-
sion was accomplished to establish the ef-
fects of general obesity and central obesity
on the possibility to have a migraine. Exp
(B) and 95 % confidence intervals (95%
CIs) were calculated to establish whether
migraine is strongly associated with general
obesity or central obesity. A P value of <0.05
was indicated as the level of significance.

After the exclusion criteria were applied, 40
patients were excluded (75% of them were
women) and a total of 50 patients (with a
migraine) were enrolled along with 90 per-
sons (without a migraine).The mean (%
standard deviation) age of participants was
35.8+8.8 years, and 51.4% of participants
were men. Of the 50 patients, 28 were
women (56%) and 22 were men (44%), and
the male-to-female ratio was 1:1.3. About
75% of women with a migraine were be-
tween 25 and 45 years of age, while 63% of
men with migraine were between 35 and 55
years of age. No significant gender-specific
and age-specific differences were observed
between patients and controls (P=0.128 and

(patients) Migraine (% of total)

Gender

Male 15.7%
Female 20%
Age

<25 4.3%
25-35 11.4%
35-45 12.1%
45 - 55 7.9%
BMI categories

<30 20.9%
>30 15%
WHtR categories

<0.5 10%
>0.5 25.7%

* significant association.

P=0.715, respectively). Characteristics of
patients and controls are shown in Table 1.
Characteristics of patients with a migraine
are shown in Table 2. About two-thirds of
persons with central obesity had a non-
obese pattern of BMI, and less than one-
sixth of patients with general obesity had a
WtHR <0.5 (Figure 1).

The frequency of general obesity in patients
with a migraine was 42%, which was about
four times more than that in controls, thus,
there is a strong association between a
migraine and general obesity (P<0.001)
(Figure 2). The frequency of general obesity
(BMI>30 kg/m?) in male and female mi-
graineurs was 45.4% and 39.3%, respec-
tively (P<0.0001)

The frequency of central obesity in patients
with migraines was 72%, which was about
four times more than that in controls, thus,
there is a strong association between a
migraine and central obesity (P<0.001)
(Figure 2). The frequency of central obesity
(WHtR >0.5) in male and female mi-
graineurs was 81.8% and 64.3%, respec-
tively (P=0.00001).

Patients with general obesity (BMI>30

(control) No migraine (% of total) P Value
.128
35.7%
28.6%
.715
5.7%
25.7%
22.1%
10.7%
.000>
58.6%
5.7%
.000*
53.6%
10.7%
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Variable Percentage
General obesity (BMI>30) 42%
Central obesity (WHtR>0.5) 72%
Hypertension 32%
Diabetes mellitus 14%
Smoking 23%
Bar Chart
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Figure 1: Distrubition of central obesity among patients
with general obesity.
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Figure 2: Frequency of general obesity and central obe-
sity among patients and control.

kg/m?) were six times more likely to have a
migraine than those with BMI <30 (odds
ratio [OR] 6.8, 95% CI=2.3, 20) (Table 3).
Patients with central obesity (WHtR >0.5)
were 12 times more likely to have a mi-

graine than those with WHtR <0.5 (OR
12.2, 95% CI=5, 29.8) (Table 3). Therefore,
the likelihood of having a migraine was twice
more in patients with central obesity than in
patients with general obesity.

A migraine and obesity are chronic prevalent
diseases in the world with undetermined
pathogenesis and associations. This study
revealed that the frequency of general obe-
sity and central obesity in patients with a
migraine (42% vs. 72%, respectively) was
much higher than the frequency in controls
(9% vs. 17%, respectively). Furthermore,
the risk of a migraine in patients with gen-
eral obesity was six times more than con-
trols (OR 6.8, 95% CI 2.3, to 20), while the
risk in those with central obesity was 12
times more than that in controls (OR 12.2,
95% CI=5, 29.8). These data suggest that
obesity is a risk factor for a migraine and it
is strongly associated with central obesity
than general obesity. This is the first case-
control study at least in Iraq that examined
the association and risk of a migraine in
general obesity versus central obesity using
categorical variables.

The large difference in the frequency of cen-
tral obesity between male (82%) and female
(64%) migraineurs may be explained by
the fact that central obesity in women, in
contrast to adult men, is most pronounced
after menopause, and most postmenopausal
women were excluded from the study as we
excluded any patient =55 years (18-20).
Obesity is associated with many pain-related
medical conditions including fibromyalgia
(21,22), osteoarthritis (23,24), abdominal
pain (25,26), and back pain (27). Several
studies have proven the association be-
tween obesity and headache, including mi-
graine. Most of these studies examined the
effects of general obesity on migraine and
confirmed such significant association (28-
34) and some of them found that a migraine
is only associated with morbid obesity (35-
37). However, some studies have revealed
no association between a migraine and gen-
eral obesity (10,12,38-40), or even showed
an association between migraine and being
underweight (12,41).

Limited studies have considered the effects
of central obesity on migraines, except for



Turk J Endocrinol Metab
2019;23:25-32

Nuaman et al. 29
Obesity is a Risk Factor for Migraine

B S.E. Wald
General obesity 1.9 .55 12.2
Central obesity 2.5 .45 30.4

a single category in a study by Lee Peterlin
et al. (42), all of these studies confirmed a
strong positive association (43-45). Lee Pe-
terlin et al. (42), demonstrated a positive
association between migraine prevalence
with both general obesity and central obe-
sity in men and women <55 years, however,
in men >55 years there was no significant
association between a migraine and general
obesity or central obesity, while in women
>55 years, migraine was not associated with
general obesity but was inversely associated
with central obesity. Most of these studies
were cross-sectional, which unlike case-con-
trol studies, cannot accord a connection be-
tween a cause and an effect.

Several studies have shown that WHtR is su-
perior to other indices of central obesity
(28,46,47), as it considers the stature of an
individual. Although Omid Sadeghi (44) was
the first to use WHtR as an indicator of cen-
tral obesity, he did not use it to define cen-
tral obesity. In our study, we defined central
obesity as WHtR of >0.5.

Although Miri et al. (OR 3.06, 95% CI 1.11-
8.43) (48), Scher et al. (OR 5.28, 95% CI
1.3-21.1) (48), and Peres et al. (P< 0.0001)
(30) established a strong positive associa-
tion between general obesity and migraine
in case-control studies, our study compared
both general and central types of obesity
and demonstrated a significant association
of migraine with both types, but mainly with
central obesity. Many studies have proved
that central obesity is commonly an impor-
tant risk factor of a migraine than general
obesity (31,49,50).

The association between obesity and mi-
graine can be elucidated by many factors:
inflammatory, hypothalamic, life-style-
related like lack of exercise, and psycholog-
ical comorbidities (51). Adipose tissue,
especially visceral adipose tissue, secrete
many inflammatory = mediators like
adipokines (52), tumor necrosis factor a
(53), and calcitonin-related peptide (54,55),
which can trigger a migraine, and this may

959%C.I.for EXP(B)

df Sig. Exp(B) Lower Upper
.000 6.8 2.3 20.0
.000 12.2 5.0 29.8

explain the strong association between cen-
tral obesity and migraine than general obe-
sity.

The hypothalamus is integral in the patho-
physiology of obesity and migraine, as hy-
pothalamic peptides and neurotransmitters,
like serotonin (56), and orixen A (57), play
a role in over eating in obese patients, and
can trigger a migraine attack.

Furthermore, some evidence suggests that
weight loss can improve symptoms of a mi-
graine in obese patients whether behavioral
symptoms or after bariatric surgery (58,59),
but the strongest evidence was a Women's
Health and Migraine randomized controlled
trial (60).

This study had many limitations including a
small sample size, inequality between cases
and controls, overweight persons were cat-
egorized within the non obese category, and
characteristics of a migraine were not as-
sessed. Further studies are required to
prove such an association, which is impor-
tant in the management of a migraine.

In conclusion, there is a strong association
between obesity and migraine and central
obesity is an important risk factor for a mi-
graine.
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