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Migraine affects as many as 37% of reproductive-age women in the United
States. Hormonal contraception is the most frequently used form of birth
control during the reproductive years, and given the significant proportion
of reproductive-age women affected by migraine, there are several clinical
considerations that arise when considering hormonal contraceptives in this
population. In this review, key differences among headache, migraine, and
migraine with aura, as well as strict diagnostic criteria, are described. The
recommendations of the World Health Organization and the American College
of Obstetricians and Gynecologists regarding hormonal contraception initia-
tion and continuation in women with these diagnoses are emphasized. Fi-
nally, information about the effect of hormonal fluctuations on headache is
provided with recommendations regarding contraception counseling in
patients who experience headache while taking hormonal contraception.
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Forty-three percent of women in the United States are affected by migraine.1

The prevalence of migraine increases with age: 22% of women age 20 to 24
years, 28% age 25 to 29 years, 33% age 30 to 34 years, and as many as 37%

of women age 35 to 39 years are affected.1 During these reproductive years, hor-
monal contraception is the most prevalent form of birth control used, with 43%
of contracepting US women using hormone-containing pills, patches, ring, shots,
implants, or intrauterine devices.2 Given the significant proportion of reproduc-
tive-age women affected by migraine, there are several clinical considerations that
arise when considering hormonal contraceptives in this population. Key consider-
ations include physician selection of appropriate candidates for initiation of
hormone-containing contraceptives, and decision making about method continu-
ation in patients complaining of headache while taking hormonal contraceptives.
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It is critical for physicians prescrib-
ing hormonal contraception to dis-
tinguish among common headache,
migraine, and migraine with aura, to
decide when the use of estrogen-
containing contraception is appro-
priate. In addition, headache is a
frequently reported side effect of hor-
monal contraception and a leading
reason cited for contraceptive discon-
tinuation.3 Contraceptive discontinu-
ation is thought to account for 20%
of the 3.5 million unplanned pregnan-
cies in the United States annually.4

Separate from the risk of unintended
pregnancy, women who discontinue
hormonal contraceptives due to
headaches are unable to reap the
noncontraceptive benefits of these
medications, including relief of chronic
pelvic pain, and endometrial protec-
tion in polycystic ovary syndrome
and other anovulatory states.

This review outlines key differ-
ences among headache, migraine,
and migraine with aura, and de-
scribes the strict diagnostic criteria.
Society recommendations for hor-
monal contraception initiation and
continuation in women with these
diagnoses are emphasized. Finally,
we provide information about the
effect of hormonal fluctuations on
headache, and recommendations
regarding contraception counsel-
ing in patients who experience
headache while taking hormonal
contraception.

Diagnosis of a Headache
Migraine Without Aura (Previously
Known as Common or Simple
Migraine)
Migraine headache is distinguished
from other headaches as a benign and
recurring syndrome of headache,
nausea, vomiting, and/or other
symptoms of neurologic dysfunction.
According to the American Migraine
Prevalence and Prevention study, the
1-year prevalence of migraine in

women is about 17.1%, and highest at
24.4% in reproductive-age women.5

The 1-year prevalence rate for mi-
graine without aura, the common mi-
graine, is 11% in women, making it
the most frequent subset of migraine
diagnoses.6 To make the diagnosis of
migraine, neurologists follow the In-

ternational Classification of Headache
Disorders II (ICHD II) criteria, the
official criteria of the International
Headache Society (IHS).7

Migraine With Aura (Previously
Known as Complex Migraine)
Migraine with aura has a 1-year
prevalence rate of 5% in women.6

Aura specifically describes a complex
of neurologic symptoms that occur
just before or with the onset of mi-
graine headache, and most often re-
solves completely before the onset of
headache. Neurologists have long hy-
pothesized that a phenomenon called
cortical spreading depression (waves
of altered brain function triggered by
changes in cellular excitability) is re-
sponsible for migraine aura.8 Visual
symptoms are the most common aura,
and are a feature of 99% of auras.9

According to the ICHD II criteria,
migraine with aura is a recurrent
disorder manifesting in attacks of
reversible focal neurologic symptoms
that develop gradually over 5 to 20
minutes, and last for less than 60
minutes. Headache with the features
of migraine without aura usually
follows the aura, although less
commonly, the headache may lack
migrainous features or be completely
absent.7 The IHS Diagnostic Criteria

for Migraine with Aura are depicted
in Table 1.

Risk of Stroke in Women With
Migraines
Migraine is an independent risk factor
for ischemic stroke.10-19 However, the
absolute risk of ischemic stroke is low

in women of reproductive age, with
reported incidence rates ranging from
5 to 11.3 per 100,000 woman-
years.20,21 Often, a history of migraine
may be the only significant risk factor
for stroke in women younger than age
35 years, whereas more traditional
atherogenic risk factors for ischemic
stroke (ie, hypertension, dyslipidemia)
dominate after age 35, with history of
migraine losing relevance in this older
cohort.17 Although 2 case-control
studies suggest the association be-
tween migraine and stroke may be
limited to women younger than age
45 years,17,18 a large prospective co-
hort study of women age � 45 years
found that active migraine with aura
was associated with a significantly
increased risk of major cardiovascular
disease, myocardial infarction, is-
chemic stroke, and death due to
ischemic cardiovascular disease.14

Studies offer conflicting evidence
with respect to risk of ischemic stroke
in migraine without aura.11,13,14,16,22

There is, however, a preponderance of
evidence that migraine with aura is
associated with a significantly ele-
vated relative risk (RR) of ischemic
stroke.11-18,22 A meta-analysis of 11
case-control studies and 3 cohort
studies suggest that the RR of is-
chemic stroke in all migraineurs is

Separate from the risk of unintended pregnancy, women who discontinue
hormonal contraceptives due to headaches are unable to reap the noncon-
traceptive benefits of these medications, including relief of chronic pelvic
pain, and endometrial protection in polycystic ovary syndrome and other
anovulatory states.
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2.16 (95% confidence interval [CI],
1.89-2.48); migraine with aura carried
a RR of 2.27 (95% CI, 1.61-3.19) for
ischemic stroke, and migraine without
aura had a RR of 1.83 (95% CI, 1.06-
3.15) of ischemic stroke.15 Figure 1
depicts the odds ratios (OR) for is-
chemic stroke in the setting of mi-
graine without aura and migraine
with aura.

Combination Estrogen-
Progesterone Contraceptives 
and Stroke Risk
Does Combination Estrogen-
Progesterone Contraception Increase
Stroke Risk Regardless of Migraine
Status?
Combination contraceptives have
been found to be an independent risk
factor for ischemic stroke in some

studies.23-27 However, a large popula-
tion-based, case-control study, and a
pooled analysis of data from 2 US
case-control studies found that low-
estrogen contraceptives (ie, prepara-
tions containing � 50 �g of estrogen)
were not associated with an increased
risk of stroke in the absence of
migraine.21,28

Does Combination Estrogen-
Progesterone Contraception Increase
Stroke Risk in Women With Migraine?
No studies have been adequately
powered to directly compare stroke
risk in migraineurs with aura taking
combination estrogen-progesterone
contraceptives with that of mi-
graineurs without aura taking combi-
nation contraception. Many studies
have reported increased odds of
stroke in migraineurs who use combi-
nation hormonal contraception, par-
ticularly among active smokers (Fig-
ure 2).11,12,19,23,28,29 Reported ORs for
ischemic stroke in migraineurs using
combination contraception range
from 2 to nearly 14, compared with
nonusers. A recent systematic review
and meta-analysis of 9 studies found
that the pooled RR of ischemic stroke
in women age � 45 years with
migraine � aura was 3.6, and the risk
of ischemic stroke was further in-
creased to 7.2 among women cur-
rently using oral contraceptives.30

A case-control study by Tzourio
and colleagues compared 72 women
aged 18 to 44 years presenting with
first ischemic stroke with 173 hospital-
matched controls. They found the
odds of ischemic stroke were nearly
14 times higher in migrainous women
using oral contraceptives.19 In a
pooled analysis of data from 2 US
case-control studies, Schwartz and
colleagues studied 175 women aged
18 to 44 years with ischemic stroke
and 1191 controls. They found that
women with a history of migraine
and current low-dose contraceptive

Table 1
The IHS Diagnostic Criteria for Migraine

Without Aura

Recurring headache with at least 5 attacks fulfilling the following 
criteria:

Attacks last 4-72 h (untreated or unsuccessfully treated)
At least 2 of the following:
—Unilateral location
—Pulsating quality
—Moderate or severe pain intensity
—Aggravated by routine physical activity
At least 1 of the following during attack:
—Nausea and/or vomiting
—Photophobia and phonophobia
—Not attributed to another disorder 

With Aura

Must fulfill criteria for migraine listed above, and in addition,
at least 2 attacks fulfilling the following criteria:

Aura consisting of at least 1 of the following, but no motor 
weakness:

1. Fully reversible visual symptoms including positive
features (flickering lights, spots, or lines) and/or
negative features (ie, loss of vision)

2. Fully reversible sensory symptoms including
positive features (ie, pins and needles) and/or
negative features (ie, numbness)

3. Fully reversible dysphasic speech disturbance

At least 2 of the following other characteristics:
1. Homonymous visual symptoms and/or unilateral

sensory symptoms
2. At least 1 aura symptom develops gradually over 

� 5 min, and/or different aura symptoms occur in
succession over � 5 min

3. Each symptom lasts � 5 and � 60 min

Headache fulfilling the criteria for migraine without aura begins 
during the aura or follows aura within 60 min

Not attributed to another disorder

IHS, International Headache Society.
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use (� 50 �g estrogen) had twice the
odds of stroke compared with
nonusers of combination contracep-
tion.28 Chang and colleagues com-
pared 291 women aged 20 to 44 years
with ischemic, hemorrhagic, or un-

classified arterial stroke to 736 age-
and hospital-matched controls. They
found that women with migraine
using low-dose oral contraceptives 
(� 50 �g estrogen) had nearly 7 times
the odds of ischemic stroke, and this

risk increased nearly exponentially if
the women were smokers (Figure 2).11

Another case-control study by Mac-
Clellan and colleagues examined the
effect of smoking on stroke risk in
migraineurs, comparing 386 women
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Figure 1. (A) Migraine without aura and stroke risk. (B) Migraine with aura and stroke risk. Reproduced with permission from MacGregor EA.6
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ages 15 to 49 years with first ischemic
stroke with 614 age- and ethnicity-
matched controls. This study found
that migraineurs with aura who were
current combination contraceptive
users and smokers had 7 times higher
odds of stroke compared with mi-
graineurs with aura who did not
smoke and did not use oral contra-
ceptives, and 10 times higher odds of
stroke compared with women without
migraine who did not smoke and did
not use oral contraceptives.12

Finally, it is important to note that
at least 2 studies found that the use of
combination contraceptives did not
further elevate the risk of ischemic
stroke in women with migraines.14,31

The Impact of the Estrogen Dose on
Stroke Risk
Although there is a preponderance of
evidence that pill formulations con-
taining � 50 �g of ethinyl estradiol
are associated with an elevated risk of
ischemic stroke compared with for-
mulations with � 50 �g, the data are
not as clear regarding risk of stroke

associated with 20 �g versus 30 or 35
�g formulations. A large, Danish
population-based, case-control study
by Lidegaard and colleagues found
that, among women with a history of
migraine headaches, use of combina-
tion contraception containing 50 �g
of ethinyl estradiol increased odds of
stroke nearly three-fold, whereas use
of 30 to 40 �g pill formulations in-
creased odds of stroke nearly 2-
fold.23,29 In the few studies that exam-
ined ischemic stroke risk associated
with 20 �g ethinyl estradiol formula-
tions compared with 30 to 40 �g for-
mulations, the data are conflicting.
Tzourio and colleagues reported a
lower OR of stroke in 20 �g formula-
tions (OR 1.7 compared with OR of 2.7
for 30-40 �g formulations),19 whereas
Lidegaard and colleagues reported a
similar OR of ischemic stroke for 20
�g (OR 1.7) and 30 to 40 �g (OR 1.6)
formulations.24 Further research with
modern hormonal contraceptive
methods is needed to draw conclu-
sions regarding the impact of estro-
gen dose on stroke risk.

The Impact of Progesterone on Stroke
Risk
Similarly, there are conflicting data
regarding whether type of proges-
terone influences stroke risk in low-
estrogen formulations. The IHS Task
Force concludes in their consensus
statement that there is no difference
in the ischemic stroke risk between
low-estrogen formulations containing
second-generation progestogens (eg,
ethynodiol diacetate, levonorgestrel,
and norethisterone) versus third-gen-
eration progestogens (desogestrel,
gestodene, norgestimate).20

Although studies are limited, there
is no evidence to suggest that proges-
terone-only contraceptives increase
the risk of stroke, even in women who
have multiple risk factors (including
age � 35 years, tobacco use, and
migraines with aura). The World
Health Organization (WHO) considers
progesterone-only pills, implants, in-
trauterine devices, and injectables to
be Category 2 for women who have
migraines with aura, regardless of a
woman’s age, smoking status, or
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Figure 2. Effect of combined oral contraceptives (COC), migraine, and smoking on stroke risk. Reproduced with permission from MacGregor EA.6
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comorbidities.32 There is general con-
sensus that progesterone-only contra-
ceptives are safe for use in women
who have migraine with aura, even in
the presence of other risk factors for
stroke (Table 2).29,33,34

Professional Recommendations
Regarding Hormone Use in
Women With Migraines
Due to the preponderance of evidence
that migraine with aura is associated
with an elevated stroke risk compared
with migraine without aura, and the
assumption that this risk would be
further elevated by use of estrogen-
containing contraceptives, the Ameri-
can College of Obstetricians and
Gynecologists (ACOG) and the WHO
have considered migraines with aura
to be an absolute contraindication to
the use of combined hormonal con-
traception.32,35 The IHS Task Force on
Combined Oral Contraceptives and

Hormone Replacement Therapy, how-
ever, has slightly more liberal guide-
lines, stating, “There is a potentially
increased risk of ischemic stroke in
women with migraine who are using
combination hormonal contraception

and have additional risk factors
which cannot easily be controlled, in-
cluding migraine with aura. One must
individually assess and evaluate these
risks.”20 Thus, use of combination
hormonal contraception in women
experiencing migraine with aura is
not strictly contraindicated by the
IHS. In assessing the risk of estrogen-
containing contraception or hormone
therapy in patients who have mi-
graine and migraine with aura, the

IHS suggests that other independent
risk factors for stroke also be assessed
and taken into consideration, includ-
ing age � 35 years, tobacco use, dys-
lipidemia, family history of arterial
disease age � 45 years, and other rel-
evant medical comorbidities (ie, obe-
sity [body mass index � 30], diabetes,
known vascular disease). Table 3
summarizes the recommendations of
the WHO, ACOG, and the IHS Task
Force regarding combined estrogen-
progesterone contraceptive use in
women with headache and migraine.

Special Considerations
New-Onset Migraines Following
Initiation of Exogenous Hormones
Exogenous hormone-induced headache
is defined as either new onset of
headache or exacerbation of existing
headache within the first 3 months of
initiating hormonal therapy.7 There is
evidence that patients who have
migraines with aura have 4 times
the odds of developing worsening
headaches after initiation of com-
bination oral contraceptives, com-
pared with women who have mi-
graines without aura.36,37 Exogenous
hormone-induced headaches are also
more common in women age � 35

years and women with a family his-
tory of migraines.38 Headache associ-
ated with combination contraceptive
use typically will improve as use con-
tinues. A Scandinavian study sug-
gests that if a headache or migraine
occurs in the first cycle of combina-
tion hormonal contraceptive use,
there is only a 1 in 3 risk of headache
reoccurrence in the second cycle, and
a 1 in 10 chance of headache in the
third cycle.6

Table 2
WHO Medical Eligibility for Combination Estrogen-Progesterone 

Contraceptive Use: Women With Headache and Migraine

Headache/Migraine-Specific 
Category Description Recommendation

1 A condition for which there is Non-migrainous headache
no restriction for the use of the 
contraceptive method

2 A condition where the advantages Migraine without aura, age 
of using the method generally �35 y, nonsmoker
outweigh the theoretical or Non-migrainous headaches 
proven risks develop after initiating CC

3 A condition where the theoretical Migraine with aura, age �35 y
or proven risks generally outweigh Migraines without aura develop 
the advantages after initiating CC

4 A condition which represents an Migraines with aura, any age
unacceptable health risk if the Migraines with aura develop after 
contraceptive is used initiating CC

CC, combination estrogen-progesterone contraception; WHO, World Health Organization.

There is evidence that patients who have migraines with aura have 4 times
the odds of developing worsening headaches after initiation of combination
oral contraceptives, compared with women who have migraines without
aura.
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However, a recent systematic review
suggests that studies on exogenous
hormone-induced headache are gener-
ally of low quality, have studied older
contraceptive formulations with higher
estrogen doses that do not reflect those
in current use, have failed to distin-
guish migraine from other headaches,
and have failed to control for baseline
estimates of migraine incidence or
prevalence, both of which are high and

increase with age in women. The ma-
jority of studies did not include control
groups of women using nonhormonal
or no contraception, to capture the
baseline incidence of headache in re-
productive-aged women. The review
concludes that we lack reliable evi-
dence about the effects of hormonal
contraception on headache and mi-
graine.39 Until better data are avail-
able, ACOG and the IHS Task Force

recommend reevaluation or discontin-
uation of combination contraceptive
use for women who develop escalating
severity/frequency of headaches, par-
ticularly outside of the pill-free inter-
val; new-onset migraine with aura
symptoms; or nonmigrainous headaches
persisting beyond 3 months of use.20,35

For these women, consideration should
be given to a progesterone-only or
hormone-free method.

Table 3
WHO/ACOG/IHS Task Force Recommendations Regarding Combined Estrogen-Progesterone 

Contraceptive (CC) Use in Women With Headache and Migraine 

Variable ACOG WHO IHS

Headache 
(non-migrainous) No contraindication No contraindication No contraindication

Migraine Without Aura

Age � 35 y No contraindication No contraindication Individualized assessment of risk

Age � 35 y Risk usually outweighs Risk usually outweighs Individualized assessment of risk, depends 
benefits benefits on number of risk factorsa

Smokers Risk usually outweighs Risk usually outweighs Women with migraine who smoke should 
benefits benefits stop smoking before starting combination

contraception

Additional risk factors for Risk usually outweighs Risk usually outweighs Individualized assessment of risk, depends on 
ischemic stroke: benefits benefits number of risk factors.b Risk factors such as 
hypertension, obesity, hypertension and hyperlipidemia should be 
diabetes, hyperlipidemia treated

Migraine With Aura

Age � 35 y Risk unacceptable Risk unacceptable Individualized assessment of risk, depends on
number of risk factors

Age � 35 y Risk unacceptable Risk unacceptable Individualized assessment of risk, depends on
number of risk factors

Smokers Risk unacceptable Risk unacceptable Women with migraine who smoke should 
stop smoking before starting combination
contraception

Additional risk factors  Risk unacceptable Risk unacceptable Individualized assessment of risk, depends on 
for ischemic stroke: number of risk factors. Risk factors such as 
hypertension, obesity, hypertension and hyperlipidemia should be 
diabetes, hyperlipidemia treated
aRisk factors include age �35 y, ischemic heart disease or cardiac disease with embolic potential, diabetes mellitus, family history of arterial disease at
age �45 y, hyperlipidemia, hypertension, migraine aura, obesity (body mass index �30), smoking, systemic diseases associated with stroke including
sickle cell disease and connective tissue disorders.
bConsider non-ethinyl estradiol methods in women at increased risk of ischemic stroke, particularly those who have multiple risk factors.
ACOG, American College of Obstetricians and Gynecologists; IHS, International Headache Society; WHO, World Health Organization.
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The effect of exogenous proges-
terone on headache and migraine is
not well understood. It has been noted
that migraines may occur during
episodes of uterine bleeding in
women taking progestogens, even if
ovulation is suppressed.6,40 However,
it is unclear whether this effect is sec-
ondary to estrogen fluctuation due to
incomplete suppression of ovulation,
or increased prostaglandin within the
endometrium.6 Because progesterone-
only methods may not suppress ovula-
tion, estrogen fluctuations can occur. It
has been noted that, in women taking
progestogen-only pills, headache and
migraine improve most often in those
who have achieved amenorrhea.40,41

However, even when ovulation is
completely suppressed, estrogen fluc-
tuations have still been noted in
women using progesterone-only
methods.42 Third-generation progesto-
gens may be associated with fewer
headaches per cycle, compared with
second-generation progestogens.43

Estrogen-Withdrawal Headache
In women who are not taking hor-
monal contraception, estrogen
withdrawal during the late luteal
phase is a well-recognized trigger
of headache and menstrual
migraines.44 Estrogen-withdrawal
headaches have also been observed in
women taking estrogen-containing
contraceptives as well as post-
menopausal women taking estrogen-
containing hormone therapy.45

Estrogen may not be the only culprit
in perimenstrual headaches; increased
prostaglandin release during menses
has also been implicated in headaches
that begin a few days before the onset
of menses and end a few days after
menses start.6,46,47 Estrogen-with-
drawal headaches are defined as
headaches that appear within the first
5 days of estrogen cessation, start
after daily exogenous estrogen
exposure for 3 weeks or more, and

typically resolve within 3 days of
their onset.7 Estrogen-withdrawal
headaches may also be associated
with other hormone withdrawal
symptoms, including breast tender-
ness and pelvic pain. Additional estra-
diol during the perimenstrual interval
can effectively reduce or prevent
estrogen-withdrawal headaches.48 Re-
ducing the hormone-free interval to
3 to 4 days instead of 7 days, or
eliminating the hormone-free interval
entirely has been successful in the
prevention of estrogen-withdrawal
headaches.37,45,49

Menstrual Migraines
Menstrual migraines are a subset of
estrogen-withdrawal headaches, typi-
cally occurring 2 days before the

onset of menses, lasting through the
third day of menstrual bleeding. The
association of migraines with menses
must occur in at least two-thirds of
cycles to be classified as menstrual
migraines.7 Although menstrual mi-
graines by definition fulfill the IHS
criteria for migraine, they typically
are not associated with an aura, even
in women who experience migraine
with aura at other times in their
cycle.50 Before attempting hormone
supplementation, nonsteroidal anti-
inflammatory drugs (NSAIDs), trip-
tans, and ergot derivatives may be
attempted as initial prophylaxis and
abortive therapy for women who
experience menstrual migraines.51-53

A small, randomized, placebo-
controlled trial found that 550 mg
naproxen twice daily for migraine
prophylaxis, beginning 7 days before
onset of menses and continued for
13 days, significantly decreased the
frequency, severity, and duration of

menstrual migraines compared with
placebo.53 Triptans have been exten-
sively studied in treatment of
menstrual migraine, and found to be
superior to placebo.54 Rizatriptan and
sumatriptan have been the best stud-
ied. A small, randomized, placebo-
controlled trial found that mefenamic
acid—also effective in treatment of
dysmenorrhea—is superior to placebo
in the treatment of menstrual mi-
graine.55 An NSAID/triptan combina-
tion may be another first-line therapy
in women with menstrual migraines
and dysmenorrhea.56 For women
whose menstrual migraines do not
respond to nonhormonal therapy,
supplemental estradiol during the late
luteal phase of the menstrual cycle
(day 28, 29) through cycle day 3 may

reduce the severity and frequency of
menstrual migraines.57

Strategies to avoid hormone with-
drawal and consequent migraine
include continuous use of combina-
tion contraception, or use of estrogen
alone during the perimenstrual pe-
riod. Use of percutaneous estradiol gel
beginning 48 hours prior to antici-
pated migraine attack and used for
7 days was found to be superior to
placebo in double-blind controlled
studies.47,58-60 A transdermal estrogen
patch has also been shown to be
effective in preventing menstrual
migraines.57 The minimum effective
dose of estrogen in a transdermal
patch has been shown to be 0.1 mg/d.
Of note, patches, gels, and other hor-
mone supplementation to prevent
menstrual migraines should begin no
more than 2 days before the antici-
pated onset of menses; starting estro-
gen supplementation early (ie, 6 days
before the first day of menses) has

Strategies to avoid hormone withdrawal and consequent migraine include
continuous use of combination contraception, or using estrogen alone dur-
ing the perimenstrual period. 
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been associated with an increased in-
cidence of migraine after the estrogen
supplementation is withdrawn.47

Pregnancy and Migraine
Pregnancy is both a high-progesterone
and a high-estrogen state in which
ovulation is completely suppressed.
The elevated estrogen and proges-
terone levels of pregnancy decline
suddenly after delivery. Thus, migraine
and headache symptoms might be ex-
pected to improve during pregnancy
and potentially to recur during the
puerperium, if one believes the
hypothesis that menstrual migraines
occur when estrogen levels decline
rapidly after sustained exposure to
estrogen throughout the menstrual
cycle. There are conflicting data in this
regard. The majority of available liter-
ature suggests that women typically
experience improvement or no change
in frequency or severity of migraines
during pregnancy.61 The percentage of
women whose migraines improve in
pregnancy ranges vastly in the litera-
ture, from 18% to 86%.62 To date, no
objective criteria have been established
to determine which women are likely
to have improvement of headaches/
migraine in pregnancy. It is a consistent
finding that migraine with aura is less
likely to improve in pregnancy,36,63,64

perhaps related to increased endothe-
lial reactivity in these patients.62 Find-
ings from a large, population-based
study of Norwegian women suggest
that headache, both migrainous and
nonmigrainous, is less prevalent in
pregnancy, although this association
was only true in the third trimester,
and in primigravidas. The decreased
prevalence of headaches in pregnancy
was not seen in primiparous or multi-
parous pregnant women.65

Conclusions
Migraine affects as many as 37% of
reproductive-age women in the United
States. Hormonal contraception is the

most frequently used form of birth
control during reproductive years,
with up to 43% of US women select-
ing a hormonal method. A prepon-
derance of evidence suggests that
migraine, particularly migraine with
aura, is associated with an increased
risk of ischemic stroke, and that
this risk may be further elevated in
the setting of combined estrogen-
progesterone contraceptive use. There
are no studies that directly compare
the risk of stroke in migraineurs with

and without aura using estrogen-
containing contraception. The major-
ity of studies regarding stroke risk in
women with migraine using combina-
tion contraception are retrospective
case-control studies. Thus, the data
are subject to recall bias and classifi-
cation bias, and must be interpreted
with caution.

ACOG and the WHO state that
the use of combination estrogen-
progesterone contraception may be
considered for women with migraine
headache only if they do not experi-
ence aura, do not smoke, are other-
wise healthy, and are younger than
age 35 years. The IHS Task Force
does not state that migraine with aura
is an absolute contraindication to use
of combination contraception, and
suggests that decisions regarding
contraceptive choice be made on a
case-by-case basis.

Headaches associated with combi-
nation hormonal contraceptives typ-
ically will improve as use continues.
Reevaluation or discontinuation of
combination hormonal contracep-
tion is advised for women who de-
velop escalating severity/frequency
of headaches, new-onset migraine

with aura, or nonmigrainous
headaches persisting beyond 3
months of use. For patients with
estrogen-withdrawal headaches and
menstrual migraines, reducing the
hormone-free interval to 3 to 4 days,
or eliminating the hormone-free
interval entirely, has been demon-
strated to reduce the severity, fre-
quency, and duration of headache.
For menstrual migraines, traditional
abortive and prophylactic therapies
for migraine, including naproxen

and mefenamic acid, triptans, and
ergot alkaloids have also been
shown to be more effective
than placebo. These methods can be
first-line therapy, particularly in
women for whom estrogen use is
contraindicated.

In considering the risks of combi-
nation estrogen-progesterone hor-
monal contraception in women with
migraine, it is critical to keep the
cardiovascular risks of pregnancy
(often the result of lack of effective
contraception) in mind. The age-
adjusted incidence of venous throm-
boembolic phenomena is 4 to 50
times as great in pregnant and
peripartum women compared with
nonpregnant women.66-70 Pregnancy,
delivery, and the postpartum period
are also associated with a signifi-
cantly elevated RR of both is-
chemic (RR � 8.7) and hemorrhagic
(RR � 28.3) stroke, with greatest risk
in the postpartum period.71 Thus,
pregnancy likely poses a far greater
risk to women’s cardiovascular
health than does the use of estrogen-
containing contraception, even in
the high-risk group of migraineurs
with aura.

Migraine affects as many as 37% of reproductive-age women in the United
States. Hormonal contraception is the most frequently used form of birth
control during reproductive years, with up to 43% of US women selecting a
hormonal method.
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