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Abstract

Background: Studies seeking to establish an association
between migraine and anthropometric parameters have thus
far been inconclusive. Furthermore, drugs used for migraine
prophylaxis may be associated with changes in body weight.

Objective: To investigate the potential association of
anthropometric parameters and body fat percentage with
attack patterns and use of prophylactic medication in
migraineurs.

Methods: Cross-sectional study that assessed the body mass
index, waist circumference, body fat percentage and related
clinical variables (characteristics of attacks and the use of
prophylactic medication) in female outpatients with migraine.

Results: 166 female migraineurs aged = 18 years (mean age,
45 + 14 years) were included in the study. Migraine without
aura was most prevalent (71.7%). Mean body mass index and
body fat percentage were 27.8+6.0 kg/m? and 36.4 + 8.3%
respectively. Body mass index and waist circumference were
weakly correlated with frequency of attacks over 6 months (rs
=0.162, p < 0.05 and rs = 0.187, p < 0.05 respectively). These
correlations remains weak considering only premenopausal
women, but disappear in the older women. Stratification of
analysis by migraine type field shows a moderate correlation
between migraine with aura and frequency of attacks over 6
months and body mass index (rs = 0.369, p < 0.05), as well as
waist circumference (rs = 0.423, p < 0.01). Patients who were
on prophylactic medication had higher body mass index,
waist circumference, and body fat percentage values (p < 0.01,
Student t-test).

Conclusion: This study revealed a potential, though
tenuous association between migraine and anthropometric
parameters and frequency of attacks, which does not reflect
on the duration, severity, and disability of attacks, with
patterns differing by migraine type, reproductive age and
prophylactic medication.
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INDICE DE MASA CORPORAL, OBESIDAD
ABDOMINAL, GRASA'Y LAS CARACTERISTICAS
DE LA MIGRANA EN MUJERES

Resumen

Introduccion: Los estudios que tratan de establecer una
asociacion entre la migraiia y los parametros antropométricos
hasta ahora han sido poco concluyentes. Ademas, los fairma-
cos utilizados para la profilaxis de la migrana pueden estar
asociados con cambios en el peso corporal.

Objetivos: Investigar la posible asociacion de los parame-
tros antropométricos y el porcentaje de grasa corporal con
patrones de ataque y el uso de la profilaxis en los pacientes con
migraa.

Meétodos: Estudio transversal que evalué el indice de masa
corporal, circunferencia de cintura, porcentaje de grasa cor-
poral y las variables clinicas (caracteristicas de los ataques y
uso de medicacién) en mujeres con migraia.

Resultados: 166 mujeres con migraiia = 18 afios (edad
media, 45 + 14 aiios) fueron incluidos en el estudio. Migrana
sin aura era mas frecuente (71,7 %). La media del indice de
masa corporal y porcentaje de grasa corporal fueron 27,8 +
6,0 kg/m?y 36,4 + 8,3%, respectivamente. Indice de masa cor-
poral y la circunferencia de cintura se correlacionaron débil-
mente con la frecuencia de los ataques durante 6 meses (rs =
0,162, p < 0,05y r =0,187, p < 0,05, respectivamente). Estas
correlaciones se mantiene débil considerando sélo las mujeres
premenopausicas, pero desaparecen en las mujeres mayores.
La estratificacion de los analisis por tipo migraia muestra
una correlacion moderada entre la migraiia con aura y la fre-
cuencia de los ataques de mas de 6 meses y el indice de masa
corporal (rs = 0,369, p < 0,05), asi como la circunferencia de
cintura (rs = 0,423, p < 0,01) . Los pacientes que estaban
tomando medicamentos profilacticos tuvieron un mayor
indice de masa corporal, circunferencia de la cintura, y los
valores de porcentaje de grasa corporal (p < 0,01, prueba t de
Student).

Conclusiones: Este estudio revelé un potencial, aunque
débil asociacion entre la migraiia y los parametros antropo-
métricos y la frecuencia de ataques, que no refleja la duracion,
la gravedad y la incapacidad de los ataques, que tienen dife-
rentes modelos segun el tipo de migraiia, la edad reproductiva
y la medicacién profilactica.

(Nutr Hosp. 2013;28:1115-1120)
DOI:10.3305/nh.2013.28.4.6504
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Abbreviations

ABEP: Associagdo Brasileira de Empresas de
Pesquisa /Brazilian Association of Research Compa-
nies.

BF%: Body Fat Percentage.

BMI: Body Mass Index.

HCPA: Hospital de Clinicas de Porto Alegre.

MIDAS: Migraine Disability Assessment Test.

MwA: Migraine With Aura.

MwoA: Migraine Without Aura.

WC: Waist circumference.

Introduction

Migraine, one of the main primary headache disor-
ders, is a benign, highly prevalent neurological condi-
tion that is most common in the economically productive
population,' Caucasians,* and women.* Migraine is char-
acterized by recurring moderate to severe headaches,
with a frontotemporal, unilateral or bilateral distribu-
tion, pulsating quality, accompanied by nausea,
vomiting, photophobia, phonophobia, or osmophobia,
occurs in attacks lasting 4 to 72 hours, and may be
preceded by focal neurological phenomena known as
aura.*> Migraine is estimated to affect 34.5% of adult
women and 20.1% of adult men in the general popula-
tion.? In Brazil, a nationwide study found a migraine
prevalence rate of 15.2%.° In the U.S., the estimated
national cost burden of migraine exceeds $11 billion
per year.’

Obesity, a chronic, multifactorial disease character-
ized by an excessive buildup of adipose tissue,® is a
global public health problem.” Approximately 60% of
the adult U.S. population can be classified as over-
weight or obese,'” the prevalence of obesity and over-
weight in Brazilian adults is 14.7% and 49% respec-
tively." Studies estimate that the annual medical
expenditure attributable to obesity in the U.S. is on the
order of $147 billion."

Recent research has suggested that an association
exists between obesity and migraine.” However,
epidemiological studies conducted in Brazil® and else-
where'*"> have failed to find any association between
body mass index (BMI) and migraine prevalence.
Nevertheless, Bigal et al.'*!* found that overweight is
associated with greater frequency and severity of
migraine attacks. Although clinical and epidemiolog-
ical trials have demonstrated a relationship between
headache and BMI, there is little information on the
relationship between body fat distribution —namely,
central obesity— or body fat percentage and migraine."”
On the other hand, migraine sufferers may be subject to
changes in body weight produced by the use of prophy-
lactic medications."® Most drugs used in migraine
prophylaxis promote weight gain, although some
appear to have no influence on body weight and some
may even promote weight loss.!s"

This study sought to ascertain whether anthropo-
metric parameters and body fat percentage can influ-
ence the pattern of migraine attacks.

Methods

This cross-sectional study used a convenience
sampling strategy. We recruited consecutively 166
female migraineurs aged = 18 years, treated at the
outpatient Headache Clinic of the Department of
Neurology at Hospital de Clinicas de Porto Alegre
(HCPA), a tertiary referral hospital in Rio Grande do
Sul, Brazil, between March 2010 and August 2011. All
had a diagnosis of migraine made by a neurologist
(ASP) according to International Headache Society
criteria.’

Sociodemographic data (age, marital status, educa-
tional level, self-reported skin color, and socioeconomic
status), clinical information [(classification of migraine,
frequency and duration of attacks, migraine family
history, reproductive age (pre and postmenopausal) and
medications used)], data on disability, and anthropo-
metric parameters (weight, height, and waist circum-
ference) were collected, by means of a history and
physical examination, during an investigator-led
patient encounter (a special visit to apply the study
protocol). The severity and disability caused by attacks
was assessed with a visual analog pain and Migraine
Disability Assessment Test — MIDAS criteria.?
Socioeconomic status was defined on the basis of the
Brazilian Association of Research Companies (Associ-
agdo Brasileira de Empresas de Pesquisa, ABEP)
Economic Classification Criterion, which uses
purchasing power to stratify the population into five
socioeconomic classes, A through E, with A repre-
senting the richest stratum of society and E, the
poorest?'. Weight and height were used to calculate
BMLI, using the formula BMI = (weight [kg]/height
[m]?), and nutritional status classification was based on
the World Health Organization cutoff points for
adults® and the Lipschitz cutoffs for the elderly.> Waist
circumference (WC) was measured at the narrowest
point of the trunk and classified according to World
Health Organization standards,* with WC = 80 or = 88
cm representing increased or substantially increased
risk of cardiovascular disease and metabolic complica-
tions respectively. Body fat percentage (BF%) was
measured by the bioelectrical impedance method with a
Maltron body composition analyzer (BF-906, Maltron
International Ltd, Essex, UK).

This study was approved by the Hospital de Clinicas
de Porto Alegre Research Ethics Committee with
protocol #09-523. All participants provided written
informed consent.

Categorical variables were expressed as absolute
and relative frequencies, and continuous variables, as
mean and standard deviation or median and interquar-
tile range as appropriate. The chi-square test was used
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Table II
Clinical profile of the sample (n = 166)

Table I
Sociodemographic profile of the sample (n = 166)
Characteristics N (%) or mean = SD
Age (years) 45.0+14.0
18-29 31(18.7%)
30-39 33(19.9%)
40-49 40(24.1%)
50-59 45(27.1%)
=60 17(10.2%)
Educational level (n = 166)
Mlliterate 9(5.5%)
Some primary 46(27.9%)
Primary education 41(24.8%)
Secondary education 58(35.2%)
Higher education 1(6.7%)
Economic class (ABEP classification*)
A 7(4.2%)
B 62(37.3%)
C 86 (51.8%)
D 11(6.6%)
Self-reported skin color
White 121 (72.9%)
Black 15(9.0%)
Brown 14 (8.4%)
Other 16 (9.6%)
Marital status
Single 53(31.9%)
Married/cohabiting 83(50.0%)
Divorced 17(10.2%)
Widowed 13 (7.8%)

‘ABEP, Associagdo Brasileira de Empresas de Pesquisa (Brazilian Association of
Research Companies).”!

to test for association between categorical variables;
the Student #-test, for comparison of means; and
Spearman’s rank correlation coefficient to test for
correlations between anthropometric parameters and
frequency, severity, and duration of migraine attacks.
Data were analyzed in the Statistical Package for the
Social Sciences 18.0 software, and results were consid-
ered significant when p < 0.05.

Results

The sociodemographic profile of the sample is
described in table I. There were no associations
between socioeconomic and educational level, marital
status, or age and migraine severity as measured both
by the MIDAS instrument and a visual analog pain
scale. Age did not correlate with attack frequency or
duration either. Seventy-three (44.0%) were employed
at the time of the study; of these, 41 (56.1%) reported
absenteeism due to migraine attacks (table II).

Migraine without aura was highly prevalent. Age at
onset of first migraine attack was < 20 years, and the
median time elapsed since the first migraine was 17.5
years (interquartile range, 6.7-28.2 years). Substantial

N(%) or mean £ SD,
Characteristics or median
(interquartile range)
Migraine type
With aura 47(28.3%)
Without aura 119 (71.7%)
Age at onset (years) 22.0(14.0-32.0)
<10 27 (16.3%)
11-20 50(30.1%)
21-30 41(24.7%)
>3] 48(28.9%)
Disease duration (years) 17.5(6.7-28.2)
Positive family history of migraine 113 (68.1%)
Migraine prophylaxis
Yes 1 19 (711.7%)
Tricyclic antidepressants 75(63.0%)
Anticonvulsants 33(27.7%)
Beta blockers 28(23.5%)
Calcium channel blockers 4(3.3%)
Antipsychotics 2(1.6%)
Severity (visual analog scale)
0-4 9(5.4%)
57 43(25.9%)
8-10 114 (68.7%)
Disability (MIDAS grade*)
I 0(30.1%)
Il 37(22.3%)
I 9(23.5%)
v 40(24.1%)
Number of attacks over a 6-month period 24(8.7-48.0)

Duration of attacks (hours) 38.31(1-312)

<2 20(12.0%)
3-24 89 (53.6%)
25-8 20(12.0%)
49-72 22(13.3%)
273 15(9.0%)
Work or school days lost over a 3-month period (n=41) 2(1-3)
Comorbidities
Diabetes 6(3.6%)
Hypertension 48(28.9%)
Neuropsychiatric disorders 16 (9.6%)
Thyroid disorders 11(6.6%)

‘MIDAS, Migraine Disability Assessment Test.*’

number of patients reported a family history of
migraine. Migraine-induced disability, as measured by
the MIDAS instrument ranged from grade I to grade
IV. On average, patients had experienced 24 migraine
attacks over the 6 months preceding the study, with the
predominant duration of attacks being < 24 hours. Most
patients reported a mean attack severity of 8 to 10 on a
visual analog pain scale, and most were on prophy-
lactic medications. Hypertension was the main comor-
bidity in this sample (table II).

BMI, abdominal obesity, body fat
and migraine in women
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Table I1I
Anthropometric profile of the sample (n = 166)

Parameter N (%) or mean = SD
BMI(n=166) 27.8+6.0 kg/m?
Adults (n=149)
Obese, class I 7(4.2%)
Obese, class I 8 (4.8%)
Obese, class | 29 (17.5%)
Overweight 47(28.3%)
Normal weight 57(34.3%)
Underweight 1(0.6%)
Older adults (n=17)
Overweight 9(52.9%)
Normal weight 5(29.4%)
Thin 3(17.6%)
MwA (n=47) 27.8+6.0kg/m?
MwoA (n=119) 27.8+6.1 kg/m?
wce 843+13.1cm
280<88cm 38(22.9%)
288 cm 58(34.9%)
MwA (n=47) 83.3+124cm
MwoA (n=119) 84.7+134cm
BF% (n=163) 36.4£8.3%
MwA (n=44) 35.6+7.1%
MwoA (n=119) 36.2+8.7%

BMI: Body mass index; WC: Waist circumference; MwA: Migraine with aura; MwoA:
Migraine without aura; BF%: Body fat percentage.

‘No statistically significant differences in BMI, WC, or BF% between the MwA and
MwoA groups (Student t-test).

According to BMI and WC values, a substantial
number of patients were overweight and thus at risk of
cardiovascular disease and metabolic complications
(table ITI). There were no statistically significant differ-
ences in BMI, WC, or BF% between the MwA and
MwoA groups.

Although the associations were weak, BMI and WC
correlated positively with the number of migraine
attacks over a 6-month period (table IV), whereas BF%
did not.

Considering only premenopausal women, there was
also a weak correlation between BMI and WC and the
number of crises over a 6-month period. However, in
the postmenopausal women this correlation disappear
(table IV).

Even if there was no difference in anthropometric
parameters between types of migraine (table III), in
migraine with aura, there was a moderate, positive
correlation between BMI and WC and attack frequency
over 6 months, whereas neither parameter was associ-
ated with attack frequency in patients who experienced
migraine without aura (table IV).

Analysis of attack duration and severity (as
measured on a visual analog scale) in the pooled
sample (migraine with and without aura) revealed no
correlation with anthropometric parameters (table IV).
If considered women in pre and post menopausal age

Table IV
Correlations between anthropometric parameters
and frequency, severity, and duration of migraine attacks

BMI(r) WC(r) BF%(r)

Frequency (number of attacks
over a 6-month period)

Overall (n=166) 0.162*  0.187 0.118
MwA (n=47) 0369 0423 0.144
MwoA (n=119) 0.091 0.103 0.090
Pre menopausal women (n = 136) 0.196* 0.239 0.152

Post menopausal women (n = 30) 0.054 0.032 0.026

Severity (visual analog scale)

Overall (n=166) 0.052 0.098 0.089
MwA (n=47) 0.126 0.083 0.216
MwoA (n=119) 0.024 0.094 0.042
Pre menopausal women (n = 136) 0.034 0.91 0.66
Post menopausal women (n = 30) -0.96 -0.145 -0.145
Duration
Overall (n=166) 0.012  -0.016 0.013
MwA (n=47) -0.265  -0.307 -0.247
MwoA (n=119) 0.083 0.079 0.098
Pre menopausal women (n = 136) 0.021 0.022 0.05
Post menopausal women (n = 30) -0.101  -0.104 -0.099

p<0.05;°p<0.01 (Spearman’s rank correlation coefficient).
BMI: Body mass index; WC: Waist circumference; MwA: Migraine with aura;
MwoA: Migraine without aura; BF%: Body fat percentage.

there was also no correlation. However, in the pooled
sample there was a positive correlation between attack
severity and duration (r, = 0.229; p=0.003).

The degree of migraine-related disability, as measured
with the MIDAS instrument, was not associated with
BMI, WC, or BF%, even in the total sample, even if
considered the reproductive age (chi-squared test).

There was no association between the class of
prophylactic medication used and BMI, WC, or BF%,
the exception of tricyclic antidepressants, which were
associated with increased WC (p = 0.044). As compared
to patients who were not on pharmacological prophy-
laxis, patients who were receiving any prophylactic
medication had a greater BMI (28.6 + 6.0 kg/m? vs.
25.6 + 5.6 kg/m?, p = 0.003), BF% (37.6 £ 7.6% vs.
32.1 £8.6%, p <0.001), and WC (86.4 = 12.8 cm vs.
79.1 +£12.4,p=0.001) (Student 7-test).

Discussion

As reported elsewhere in the literature,®* migraine
without aura was predominant in our sample.® The
greater frequency of migraine among patients in socioe-
conomic classes B and C, as well as the high representa-
tiveness of participants self-reporting as white, as
described previously,” may be due to the nature of the
sample, which consisted of outpatients treated at a public
health care in Southern Brazil. This restriction may limit
the interpretation of the influence of these factors on
attack severity and migraine-related disability in the
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study population. The reported pain severity and high
rate of absenteeism among employed participants® also
reflect the reality of an outpatient sample.

Approximately 60% of participants in the study
sample were overweight or obese. This is a worrisome
finding, which corroborates the global epidemic status
of obesity.’ Considering overweight alone, the findings
of this study are similar to those of previous population
surveys of migraineurs.*'*!* However, our data suggest
a greater prevalence of overweight than a previous,
nationwide population study, which found that less
than 50% of people with migraine were overweight or
obese.® Whereas Queiroz et al. reported an obesity rate
similar to that of the overall Brazilian population,'' our
sample had a higher prevalence of obesity (roughly
12% vs. 26.5% respectively). These aspects should be
considered in the context of the sample of the present
study, which, again, consisted of outpatients whose
characteristics may have been distinct from those of
population study samples, both in terms of the use of
prophylactic medication and in terms of regional
differences in the prevalence of obesity."

Although Peterlin et al.”” found that migraine was
more prevalent in obese individuals, there is no clear
relationship between BMI and migraine, as demon-
strated by the fact that other population studies failed to
find similar results.®'>'®* However, an association
between BMI and frequency and severity of migraine
attacks has been reported by some authors,'*!° and
appears to have been corroborated in our sample, with
a potential correlation, however weak, between greater
frequency of attacks and higher BMI. After stratifica-
tion of analysis by migraine type, this correlation was
found to be stronger in the migraine with aura group, as
was the correlation between central distribution of
body fat and frequency of attacks. These data are
consistent with those of a previous study of severely
obese female migraineurs, in which most participants
had a diagnosis of migraine with aura.” The authors of
that study suggested that the presence of aura may be
associated with high estrogen levels, and that extrao-
varian production of estrogen in adipose tissue might
account for this phenomenon, which does not occur in
migraine without aura, where attacks are associated
with low levels of estrogen.

A large population study found that central distribu-
tion of body fat was associated with increased preva-
lence of migraine in women, although the correlation
did not hold after the age of 55.7 Contradicting the
aforementioned findings of Horev et al.,” who only
examined severely obese women (with a potentially
greater extraovarian output of estrogen) of reproduc-
tive age, Peterlin et al.'” found that the association
between WC and migraine ceased to be significant in
less severely obese women over the age of 55, with a
presumably lower estrogen output. According to Bond
et al.,” there appears to be a relationship between
obesity and migraine, particularly in reproductive-aged
women.

Although in our study, we found a correlation
between BMI and WC and higher frequency of crises,
this was a weak correlation that remained weak, even
when the sample was stratified into women in pre and
post menopausal. We must consider that our sample
consisted predominantly of pre menopausal women.
Although with limited sample, the correlation is lost in
the post menopausal women, which may be contributing
to that proposed by the literature that points to associ-
ated endocrine effects.'™?.

Besides the fact that in this study, approximately
37.3% of participants were aged = 50 years, most were
moderately obese (overweight or grade 1 obesity), and
57.8% had a WC above normality cutoffs. All these
aspects may have contributed to the weakness of the
detected correlations. These aspects could also be asso-
ciated with the lack of correlation between anthropo-
metric parameters and migraine-related disability.
Bigal et al.'* found that disability varied according to
BMI, with some disability occurring in 32% of patients
with anormal BMI, 37.2% of overweight patients, 38.4%
of obese patients, and 40.9% of severely obese ones.
Bond et al.* reported that severely obese migraineurs
experienced improvement in symptoms after weight
loss due to bariatric surgery.

Possible relationships between migraine and obesity
have also been partly explained by the presence of
inflammatory mediators common to both conditions.*
Evidence shows that an improved understanding of the
role of adipose tissue in activation of the inflammatory
cascade could lead to suggestions of new treatment and
prevention strategies for the reduction of obesity-asso-
ciated morbidity and mortality. This, in turn, could be
an important breakthrough for migraine, which is asso-
ciated with neurovascular inflammation.’'* Further-
more, migraine and obesity alike are comorbidities
associated with a variety of cardiovascular diseases
and are a risk factor for stroke, particularly in women
who suffer from migraine with aura.*

Of the various medications available for migraine
prophylaxis, those most often used in the study popula-
tion were tricyclic antidepressants (particularly
amitriptyline), anticonvulsants (valproic acid and topira-
mate), and beta blockers (propranolol). Amitriptyline
and valproic acid are associated with the most severe
weight gain,*® whereas propranolol was associated with
less weight gain in some studies.**¥” Conversely, topira-
mate has been reported to aid weight loss.** In our
sample, BMI, BF%, and WC values were higher among
patients on migraine prophylaxis, which might indicate
an association between prophylactic medication and
changes in body weight. When analysis was stratified by
drug class, the only detectable association was between
use of tricyclics and WC; the relationship between use of
these medications and BMI, as previously reported in the
literature,’** was not present in our sample. One limita-
tion to the interpretation of these findings was the
unavailability of anthropometric data for the participants
as of the start of prophylactic therapy.

BMI, abdominal obesity, body fat
and migraine in women
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In conclusion, this study demonstrated a potential,
though tenuous, connection between migraine and
certain anthropometric parameters (BMI and WC) with
respect to the frequency of migraine attacks, with no
reflection, however, on their duration or severity. Repro-
ductive age and migraine type appears to be a determi-
nant of this correlation, which was stronger in migraine
with aura and disappear in post-menopausal women.
These results suggest that migraine prophylaxis strate-
gies should take into account not only pharmacological
aspects, but also management of nutritional status.
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