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Feature article

M igraine is a common neurologic dis-
order that occurs in approximately 
3 times as many females as males in 

the United States. Among 30,000 respondents, 
the American Migraine Study II found that the 
prevalence of migraine was 18.2% among 
females and 6.5% among males, and was 

much higher in females from age 12 across the 
lifespan.1 In comparison, for tension-type head-
ache the female to male ratio of occurrence is 
5:4, occurring only slightly more in females.2 
The reasons for this disparity in migraine preva-
lence are not well understood. The dispropor-
tionate number of women of reproductive age 
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As many 
as 70% 

of female 
migraineurs 
are aware of 
a menstrual 
association 

with their 
headaches.
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with migraine suggests that hormonal factors 
may play a role, but the complex pathophysiol-
ogy of migraine indicates additional factors are 
involved.3 

Recent research on menstrual-related 
migraine and two significant comorbidities of 
migraine—obesity and posttraumatic stress 
disorder (PTSD)—shed new light on the dif-
ferences in how men and women present with 
and experience this often disabling disorder.

Epidemiologic differences 
The incidence of migraine, defined here as age 
of first onset, is different in boys and girls. For 
migraine without aura, age of first onset is 
approximately 10 to 11 years in boys versus 14 
to 17 years in girls. For migraine with aura, age 
of first onset is approximately 5 years in boys 
and 12 to 13 years in girls.4 

The picture of migraine differs by sex before 
and after puberty. Before age 12, boys have a 
higher incidence and prevalence of migraine. 
After age 12, prevalence increases for both 
sexes, peaking between age 35 to 45, with an 
increase in the female-to-male ratio from 2:1 at 
age 20 to 3.3:1 at age 40.5,6  

Disparities in migraine symptoms
Common symptoms associated with severe 
or unilateral migraine pain include photopho-
bia, phonophobia, and nausea. In the Ameri-
can Migraine Study II, the most frequently 
reported symptoms were pulsatile pain (85% 
of migraineurs), light sensitivity (80%), sound 
sensitivity (76%), nausea (73%), unilateral pain 
(59%), blurred vision (44%), aura (36%), and 
vomiting (29%).1 Females were more likely than 
males to report light sensitivity, sound sensitiv-
ity, and nausea. More females experienced 1 to 
2 days of migraine-associated activity restric-
tion than males (30.5% vs 22.9%).1 Separate 
studies have shown neck pain to be second 
after menstruation in its predictive value for 
onset of migraine, and to be more prevalent 
than nausea at the time of treatment.7,8 

Migraine comorbidities 
Migraine is known to be comorbid with a vari-
ety of disorders including psychiatric conditions 
such as depression and anxiety,9,10 and medi-
cal comorbidities such as stroke, epilepsy, and 
hypothyroidism.11-13 In women, migraine is also 
comorbid with endometriosis.14

Hormonal factors:  
Menstrual-related migraine
With migraine disproportionately affecting 
women of reproductive age, as many as 70% 
of female migraineurs are aware of a menstrual 
association with their headaches.15 A menstrual 
migraine is defined as migraine without aura 
that occurs during the 5-day window that begins 
2 days before the onset of bleeding and extends 
through the third day of active bleeding—and 
that occurs in at least two-thirds of menstrual 
cycles.16 Approximately 14% of women experi-
ence what is termed pure menstrual migraine, 
meaning the only time they experience migraine 
is during menstruation. For women who also 
have migraines triggered by other mechanisms, 
the menstrual migraine is typically their most 
severe migraine of the month.

For many women, menstrual migraines are 
more painful, longer lasting, and more resistant 
to acute therapy than migraines occurring at 
other times.17,18  It is specifically the reduction in 
estradiol in the late luteal phase that appears to 
be the greatest trigger for menstrual migraine.

About two-thirds of women with migraine 
improve in menopause, particularly those for 
whom migraine attacks were associated with 
menstruation.19,20 As disabling as menstrual-
related migraine can be, clinically it is often 
found to coexist with chronic migraine and 
medication overuse headache.21 

In a study that looked at the impact of elimi-
nating menstrual migraine, investigators treated 
women with hormonal preventives based on 
the hypothesis that, because these agents con-
fer no known benefit for migraines that are not 
hormonally triggered, use of these agents might 
allow them to separate out menstrual-related 
migraine and its effect on the overall clinical 
picture.21 Among 229 consecutive women seen 
in follow-up, 81% of those patients who were 
taking the hormonal preventive as prescribed 
had a complete resolution of menstrual-related 
migraine. Among those in whom menstrual 
migraine was eliminated, 58.9% reverted back 
to episodic migraine, compared with only 11% 
of patients whose menstrual-migraine was not 
eliminated.21 Resolution of menstrual-related 
migraine also was associated with resolution 
of medication overuse. Patients in whom men-
strual-related migraine resolved were >2 times 
as likely to stop medication overuse as those in 
whom the migraines were not eliminated. The 
results offer preliminary evidence that hormonal 
regimens may be of benefit in preventing men-
strual-related migraine. 
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Investigators 
found 
that the 
relationship 
between 
migraine 
and obesity 
varies by age, 
sex, and the 
distribution 
of adipose 
tissue. 

Migraine and obesity
Obesity, which results from excessive adipose 
tissue in relation to fat free mass, has been 
shown in clinical and population-based stud-
ies to be associated with migraine.22-25 Both 
migraine and the distribution of adipose tissue 
change substantially based on age and sex.25 
Following puberty, girls have an increase in the 
subcutaneous to visceral adipose tissue ratio as 
compared with boys, a pattern that continues 
through the reproductive years for women. 
Postmenopausal women see an increase in vis-
ceral adipose tissue volume and a decrease in 
the subcutaneous to visceral adipose tissue vol-
ume compared with premenopausal women. 
Similarly, migraine prevalence increases in 
women of reproductive age as compared with 
those of postreproductive age and it is greater 
in women of reproductive age as compared 
with men.25

To evaluate the prevalence of migraine and 
severe headaches in men and women with and 
without total body obesity (TBO), as measured 
by body mass index (BMI) and abdominal obe-
sity (Abd-O), Peterlin and colleagues analyzed 

data from 21,783 participants in the National 
Health and Nutrition Examination Survey.26 

The investigators found that the relationship 
between migraine and obesity varies by age, 
sex, and the distribution of adipose tissue. For 
men and women of reproductive age, migraine 
prevalence increased in those with either TBO 
or Abd-O compared with those without. For 
postreproductive aged men and women (>55 
years), migraine prevalence was not increased 
in those with either Abd-O or TBO. [Figure 1]

Vo et al observed similar findings for women 
of reproductive age in analyses of data from 
the Omega study. In a cohort of 3,733 women 
during early pregnancy, researchers found that 
obesity was associated with increased odds for 
migraine and that the risk of migraine increased 
with increasing obesity.27 Specifically, while the 
overall odds of migraine in women with obesity 
of any level was 48% greater than in women 
without obesity (OR 1.48; 95%CI: 1.12-1.96), 
those women with severe or class II obesity 
(BMI 35 to 39.9) had a >200% increased risk 
(OR 2.07; 95%CI: 1.27-3.39), and those with 
morbid or class III obesity (BMI ≥40) had a 

%
 w

ith
 m

ig
ra

in
e

Age

MenA B Women

Women

50

40

30

20

10

0
20 30 40 50 60 70 80

BMI < 30
BMI > 30

%
 w

ith
 m

ig
ra

in
e

Age

50

40

30

20

10

0
20 30 40 50 60 70 80

†

†

‡

* *
*

*
*

%
 w

ith
 m

ig
ra

in
e

Age

MenC

50

40

30

20

10

0
20 30 40 50 60 70 80

not abd. obese
abd. obese

BMI < 30
BMI > 30

not abd. obese
abd. obese

* *
*

%
 w

ith
 m

ig
ra

in
e

Age

D

50

40

30

20

10

0
20 30 40 50 60 70 80

FIGURE 1:  Migraine prevalence in men and women in relation to TBO and Abd-O

Total body obesity (TBO) was estimated based on BMI. Abdominal obesity (Abd-O) was estimated based on waist circumference.
*P ≤ .001; † P ≤ .01; ‡ P ≤ .05  

Source: Adapted with permission from Peterlin BL, et al. Migraine and obesity: Epidemiology, mechanisms, and implications. Headache. 2010;50:631-636.
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Peterlin and 
colleagues 

found a more 
than 3-4 fold 

increase in 
the odds 

ratio of PTSD 
in men with 

migraine 
versus 

women with 
migraine.

275% increased risk of migraine, (OR 2.75; 
95%CI: 1.60-4.70).27 Furthermore, Vo et al 
demonstrated that women with a history of 
pediatric migraine had 67% increased odds of 
gaining ≥22 pounds above their weight at the 
age of 18 (OR 1.67; 95% CI:1.13-2.47).27 

An association between obesity and 
migraine was also found in two small studies 
that assessed the effects of bariatric surgery 
on headache frequency in morbidly obese, 
episodic migraineurs.28,29 In these studies, at 
6 months after surgery the monthly head-
ache frequency declined from approximately 
4 headache days per month at baseline to just 
1 to 2 headache days per month. Researchers 
also noted that following bariatric surgery, the 
migraine-associated symptoms were reduced 
and headache-related disability improved sig-
nificantly. Larger, controlled studies will be 
needed to substantiate these findings and 
determine the true effect size before bariatric 
surgery could be considered as a component 
of migraine therapy.30 However, these results 
highlight the observation that clinicians should 
give consideration to obesity as a potentially 
modifiable risk factor for episodic migraine.

Migraine and PTSD
Posttraumatic stress disorder (PTSD), the result 
of traumatic life stressors, has a lifetime preva-
lence of approximately 7%—3.6% among 
men and 9.7% among women—according to 
the National Comorbidity Survey Replication 
(NCS-R), a cross-sectional, general popula-

tion survey of mental disorders.31 Interpersonal 
trauma (such as physical or sexual abuse) is the 
most common cause of PTSD, but it can also 
result from life-threatening situations such as 
natural and man-made disasters or military 
combat.32,33 In a secondary analysis of a the 
NCS-R, Peterlin and colleagues and found that 
21.5% of episodic migraineurs and 19.2% of 
chronic daily headache sufferers fulfilled PTSD 
criteria.34

Although both migraine and PTSD are 
up to 3 times more common in women than 
men, recent data suggest that the associa-
tion between migraine and PTSD is stronger 
in men.34,35 Using the NCS-R data, Peterlin 
and colleagues found a more than 3-4 fold 
increase in the odds ratio of PTSD in men with 
migraine versus women with migraine—a 
result that renders PTSD, to the knowledge 
of the investigators, the first mental disorder 
to be reported as having a greater preva-
lence in men with migraine than women with 
migraine.34 [Figure 2] 

The neurobiological mechanism linking 
PTSD to migraine is not known. Although a vari-
ety of theories exist—including low serotonin 
levels, dysfunctions of the autonomic system 
and hypothalamic-pituitary-adrenal axis (HPA) 
in both migraine and PTSD, and elevated base-
line cortisol levels in migraineurs—it remains 
unclear why the association is stronger in men 
than in women.34  Some studies suggest that 
sex-related differences of the HPA axis may play 
a role.36,37 Others consider fMRI findings of sex 
differences in cerebral blood flow to pain cen-
ters in response to psychological distress.37 Fur-
ther research into the sex-related differences of 
migraineurs with PTSD will likely reveal insights 
into new therapeutic directions for men and 
women with these disorders. 

Implications for clinicians
The preceding data add to the understanding 
that numerous comorbidities exist in individu-
als with migraine. If a patient is a migraineur, 
screen for PTSD as well as depression and 
anxiety. Treatment with cognitive behavioral 
therapy—alone or in combination with phar-
macological therapy—should be considered, 
since treatment of PTSD alone has been shown 
to have a beneficial effect on both pain and dis-
ability in chronic pain patients.38 

Given that obesity is a modifiable risk factor, 
educate all migraine patients about the associa-
tion with obesity in general, the increasing risk 
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FIGURE 2: Sex-specific odds ratio of PTSD in episodic migraine

Source: Adapted with permission from Peterlin BL, et al. Post-traumatic distress disorder and migraine: 
Epidemiology, sex differences, and potential mechanisms. Headache. 2011;51(6)860-868.
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of migraine associated with increasing obesity, 
and the potential effect of weight gain/loss on 
headache frequency.26,27  Also inform patients 
about the potential effects migraine medica-
tions may have on their weight, and encour-
age them to eat a healthy diet, exercise, and 
avoid gaining excessive weight. If other comor-
bidities are involved, tailor the therapeutic regi-
men based on that combination. If a migraine 
patient is obese and has high blood pressure, 
look for an antihypertensive agent that is rela-
tively weight-neutral. 

Eliminating menstrual migraine should be 
an important treatment goal for patients in 
whom it is the most disabling migraine of the 
month. Hormonal preventives may be the best 
approach for women whose menstrual attacks 
are resistant to acute treatment.21
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