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Abstract
Background: Benign paroxysmal positional vertigo and migraine-associated dizziness are common. The prevalence
of benign paroxysmal positional vertigo seems to be higher in patients with migraine-associated dizziness than in
those without migraine.

Methods: A database of 508 patients seen at the primary author’s balance clinic was analysed to determine the
prevalence of migraine, as defined by International Headache Society criteria, in patients with benign paroxysmal
positional vertigo.

Results: The percentage of patients with dizziness or vertigo who met criteria for migraine was 33.7 per cent, with
a prevalence of benign paroxysmal positional vertigo of 42.3 per cent. When excluding patients with migrainous
vertigo, patients with migraine frequently had benign paroxysmal positional vertigo (66.7 per cent vs 55.8 per
cent), although this finding was not statistically significant.

Conclusion: The results for the entire sample suggest that, after excluding patients with migrainous vertigo,
patients with migraine seem more likely to have benign paroxysmal positional vertigo; however, this association
was not significant, probably because of the small sample size.
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Introduction
Migraine is one of the most common conditions in
the world. Studies report that 18 per cent of women
and 6 per cent of men in the USA suffer with migraine.1

Migraine is a complex neurological disorder, in
which headache is but one of the symptoms.2

Although the majority of migraine sufferers do have
headache, migraine can also occur without headache.
Under the International Headache Society classifica-
tion, this is described as migraine aura without
headache.3 Particularly in middle-aged or older
adults, the aura may occur in the form of a symptom
such as vertigo and become the predominant feature
of the migraine attack, with little or no headache.4

Because of this, the diagnosis of migraine can be
challenging.
Benign paroxysmal positional vertigo (BPPV) is the

most common cause of vertigo in adults, and accounts
for 50 per cent of all dizziness in adults. Frequently, the
diagnosis can be made based on the patient’s history

and physical examination alone. In patients with
BPPV, otoconia are displaced from their usual position
within the utricle and migrate into one of the semicircu-
lar canals. Otoconia are small crystals of calcium car-
bonate derived from the utricle. They are not able to
move into the canal system from a healthy utricle.
The utricle may be damaged by head trauma, infection
or other disorders of the inner ear (such as vestibular
neuritis and Ménière’s disease), or may degenerate
because of advanced age.
Few articles in the literature specifically address the

epidemiological relationship between migraine and
BPPV.5,6 Identifying an increased prevalence of
BPPV associated with migraine could help increase
awareness of this pathological association and lead to
modification of treatment protocols, thereby improving
patient care. As such few articles exist that specifically
address the relationship between migraine and BPPV,
with most of them using small patient populations,
we utilised our access to a large volume of patients in
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order to assess the epidemiological association between
migraine and BPPV.

Materials and methods
This study proposal was approved by the Christiana
Care Health System Institutional Review Board. The
study population consisted of 501 patients, who were
seen in our 2 balance centre clinics between January
2009 and March 2011. Each patient interview involved
a detailed history, followed by a comprehensive neuro-
logical physical examination, including Dix–Hallpike
testing utilising infrared video goggles.
The diagnosis of BPPV was made if the patient

exhibited characteristic positional nystagmus during
the examination. Laterality and recurrence of the
BPPV were also recorded. International Headache
Society criteria were used for the diagnosis of migraine
with or without aura (Tables I and II respectively).3

Patient demographics, pertinent history, physical
examination findings and subsequent diagnosis were
recorded in a database. The data were then analysed
to determine the percentage of patients diagnosed
with BPPV that also met the International Headache
Society criteria for a diagnosis of migraine. Further
analysis was conducted to determine the percentage
of patients diagnosed with BPPV and migraine who
exhibited bilateral BPPV and recurrent BPPV.
Chi-square tests, t-tests and one-way analysis of vari-

ance were used to compare the characteristics of patients
with and without migraine. Logistic regression was used
to assess the association between BPPV (the dependent
variable) and migraine, after adjusting for age and sex.
Interactions between age and migraine, or sex and
migraine, were also examined. Data were analysed

using Statistical Analysis System software, version 9.2
(SAS Institute, Cary, North Carolina, USA).

Results
Of the 501 patients seen in our 2 balance centre clinics
over a 2-year period, 212 (42.3 per cent) were diag-
nosed with BPPV, and 236 (47.1 per cent) with
migrainous vertigo. Ménière’s disease was apparent
in 11 patients (2.2 per cent), and probable Ménière’s
disease in 15 patients (3.0 per cent). The prevalence
of vestibular neuronitis was 4 per cent (19 patients).
Eight patients (1.6 per cent) had dizziness associated
with neuromuscular disorders and 20 patients (4.0 per
cent) had musculoskeletal disorders.
Tables III through VIII describe the patient charac-

teristics in the entire population (n= 501). Tables IX
to XII describe the patient characteristics after exclud-
ing patients with migrainous vertigo (n= 265).
As shown in Tables III and IV, when comparing the

age of patients with only BPPV to that of patients with
BPPV and migraine, or other causes of dizziness, the
BPPV group (mean± standard deviation (SD)=
64± 14.0 years) was significantly older than the
other two groups (54.8± 13.0 years (p< 0.05) and
55.3± 18.3 years (p< 0.05), respectively). When

TABLE II

INTERNATIONAL HEADACHE SOCIETY DIAGNOSTIC CRITERIA FOR MIGRAINE WITHOUT AURA3

Criteria Description

A At least 5 attacks fulfilling criteria B–D
B Headache attacks lasting 4–72 hours (untreated or unsuccessfully treated)
C Headache has at least 2 of following characteristics: (a) unilateral location, (b) pulsating quality, (c) moderate or severe pain

intensity, & (d) aggravation by or causing avoidance of routine physical activity (e.g. walking or climbing stairs)
D During headache, at least 1 of following: (a) nausea &/or vomiting, & (b) photophobia & phonophobia
E Not attributed to another disorder

TABLE I

INTERNATIONAL HEADACHE SOCIETY DIAGNOSTIC CRITERIA FOR MIGRAINE WITH AURA3

Criteria Description

A At least 2 attacks fulfilling criteria B–D
B Aura consisting of at least 1 of following, but no motor weakness: (a) fully reversible visual symptoms including positive features

(e.g. flickering lights, spots or lines) &/or negative features (i.e. loss of vision); (b) fully reversible sensory symptoms including
positive features (i.e. pins & needles) &/or negative features (i.e. numbness); & (c) fully reversible dysphasic speech disturbance

C At least 2 of following: (a) homonymous visual symptoms &/or unilateral sensory symptoms; & (b) at least 1 aura symptom
develops gradually over ≥5 mins &/or different aura symptoms occur in succession over ≥5 mins

D Headache fulfilling criteria B–D for migraine without aura (Table II) begins during aura or follows aura within 60 mins
E Not attributed to another disorder

TABLE III

PATIENT DEMOGRAPHICS

Characteristic Total∗ Migraine† BPPV‡

Female (n (%)) 346 (69.1) 142 (84.0) 151 (71.2)
Age (mean± SD;

years)
57.8± 17.0 50.0± 15.5 61.4± 14.3

∗n= 501; †n= 169; ‡n= 212. BPPV= benign paroxysmal pos-
itional vertigo; SD= standard deviation
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comparing the BPPV and migraine group with the
other causes of dizziness group, no significant differ-
ence was found.
Table V shows that migraine patients were consider-

ably (84 per cent vs 16 per cent) more likely to be
female, and this holds up across age groups. Migraine
patients were also more likely to be younger (mean±
SD= 50.0± 15.5 years vs 61.8± 16.3 years, p<
0.0001). Overall, patients with migraine were less likely
to have BPPV than those without (odds ratio= 0.65 (95
per cent confidence interval (CI)= 0.44–0.96), p=
0.028). This association disappeared when controlling
for age and sex (p= 0.208). When looking only at the

total group of BPPV patients, we found no association
between recurrent or bilateral BPPV and migraine.
When analysing only patients with migraine

(Table VI), there was no association between age or
gender for those noted to have active migraine
(defined as one year of prevalence) versus those
without. Those patients with active migraine were
less likely to have BPPV than those without (odds
ratio= 0.18 (95 per cent CI= 0.05–0.75), p= 0.01),
although this became less significant when adjusted
for age and gender (odds ratio= 0.24 (95 per cent
CI= 0.058–1.007), p= 0.0511).
When considering headache in general (Table VII),

we again found that headache patients were more
likely to be female. This did not change when adjusting
for age. Headache patients were again more likely to be
younger too (mean± SD= 52.8± 16.0 years vs
65.4± 15.5 years, p< 0.0001). In the entire group,
headache patients were less likely to have BPPV than
those without (odds ratio= 0.51 (95 per cent CI=
0.35–0.73), p= 0.0002). This held up when control-
ling for age and sex (p= 0.0062). Again, when
looking only at BPPV patients, no association was

TABLE IV

AGE COMPARISONS

Group Patients (n) Age (mean± SD) Overall p

BPPV only 152 64.0± 14.0 <0.0001
Migraine+ BPPV 60 54.8± 13.0
Other 289 55.3± 18.3

SD= standard deviation; BPPV= benign paroxysmal positional
vertigo

TABLE V

CHARACTERISTICS OF PATIENTS WITH MIGRAINE

Characteristic Migraine∗ No migraine† OR (95% CI) p

Female (n (%)) 142 (84.0) 204 (61.4) 0.30 (0.19–0.48) <0.0001
Age (mean± SD; years) 50.0± 15.5 61.8± 16.3 – <0.0001
BPPV (n (%)) 60 (35.5) 152 (45.8) 0.65 (0.44–0.96) 0.028
Recurrent BPPV (n (%))‡ 16 (26.7) 38 (25.0) 1.09 (0.55–2.15) 0.802
Bilateral BPPV (n (%))‡ 9 (15.0) 26 (17.1) 0.86 (0.37–1.95) 0.71

∗n= 169; †n= 332; ‡n= 212 (migraine n= 60; no migraine n= 152). OR= odds ratio; CI= confidence interval; SD= standard deviation;
BPPV= benign paroxysmal positional vertigo

TABLE VI

ASSOCIATIONS WITH ACTIVE MIGRAINE DEFINED AS ONE YEAR PREVALENCE

Characteristic Active migraine∗ Inactive† OR (95% CI) p

Female (n (%)) 77 (84.6) 10 (90.9) 1.82 (0.22–15.35) 0.5777
Age (mean± SD; years) 48.6± 16.5 60.5± 11.7 – 0.0082
BPPV (n (%)) 30 (33.0) 8 (72.7) 0.18 (0.05–0.75) 0.01

∗n= 91; †n= 11. OR= odds ratio; CI= confidence interval; SD= standard deviation; BPPV= benign paroxysmal positional vertigo

TABLE VII

CHARACTERISTICS OF PATIENTS WITH ANY HEADACHE

Characteristic All headaches∗ No headaches† OR (95% CI) p

Female (n (%)) 233 (77.7) 113 (56.2) 0.37 (0.25–0.54) <0.0001
Age (mean± SD; years) 52.8± 16.0 65.4± 15.5 – <0.0001
BPPV (n (%)) 107 (35.7) 105 (52.2) 0.51 (0.35–0.73) 0.0002
Recurrent BPPV (n (%))‡ 28 (26.2) 26 (24.8) 1.08 (0.58–2.00) 0.8142
Bilateral BPPV (n (%))‡ 18 (16.8) 17 (16.2) 1.05 (0.51–2.16) 0.9014

∗n= 300; †n= 201; ‡n= 212 (all headaches n= 107; no headaches n= 105). OR= odds ratio; CI= confidence interval; SD= standard
deviation; BPPV= benign paroxysmal positional vertigo
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apparent between recurrent or bilateral BPPV and
headache.
When analysing the subgroup with migrainous

vertigo (Table VIII), we again observed that patients
with migrainous vertigo were more likely to be
female, although this association became non-signifi-
cant when controlling for age. Younger patients were
more likely to have a migrainous vertigo diagnosis
(mean± SD= 49.8± 15.7 years vs 65.0± 14.8 years,
p< 0.0001). Migrainous vertigo patients were much
less likely to have BPPV than those without migrainous
vertigo (odds ratio= 0.19 (95 per cent CI= 0.13–0.29),
p< 0.0001), and this association remained after control-
ling for age and sex (p< 0.0001).

As seen in Tables IX and X, when excluding patients
with migrainous vertigo alone, we again observed an
association between migraine and sex, as well as age.
We found that patients with migraine and BPPV
(mean± SD= 55.6± 11.8 years) were significantly
younger than those with BPPV only (66.9± 12.5
years, p< 0.0001) and those with other non-migrain-
ous vertigo (66.1± 16.8 years, p< 0.0001).
When considering migraine patients without

migrainous vertigo (Table XI), we again found no sig-
nificant association between BPPV and migraine;
however, there was a trend toward significance (odds
ratio= 1.64 (95 per cent CI= 0.87–3.10), p=
0.122). There was no significant association between
recurrent or bilateral BPPV and migraine.
Finally, we considered the subset of patients who

have headaches but do not have migrainous vertigo
(Table XII). Again males were much less likely to
have headache (odds ratio= 0.29 (95 per cent CI=
0.16–0.51), p= 0.0001), and this held up when adjust-
ing for age. Younger patients were again much more
likely to have headache (mean± SD= 58.9 ± 14.4
years vs 68.8± 13.7 years, p< 0.0001). Benign parox-
ysmal positional vertigo was noted to have a higher
prevalence in the headache group (odds ratio= 1.58
(95 per cent CI= 0.95–2.65)), although this finding

TABLE XI

CHARACTERISTICS OF PATIENTS WITH MIGRAINE AFTER EXCLUDING PATIENTS WITH MIGRAINOUS VERTIGO

Characteristic Migraine∗ No migraine† OR (95% CI) p

Female (n (%)) 49 (89.1) 121 (57.6) 0.17 (0.07–0.41) <0.0001
Age (mean± SD; years) 54.3 ± 14.0 67.7 ± 13.7 – <0.0001
BPPV (n (%)) 38 (69.0) 121 (57.6) 1.64 (0.87–3.10) 0.122
Recurrent BPPV (n (%))‡ 11 (28.9) 29 (24.0) 1.29 (0.57–2.92) 0.537
Bilateral BPPV (n (%))‡ 6 (15.8) 17 (14.0) 1.15 (0.42–3.15) 0.790

∗n= 55; †n= 210; ‡n= 159 (migraine n= 38; no migraine n= 121). OR= odds ratio; CI= confidence interval; SD= standard deviation;
BPPV= benign paroxysmal positional vertigo

TABLE X

AGE COMPARISONS AFTER EXCLUDING PATIENTS WITH MIGRAINOUS VERTIGO

Group Patients (n) Age (mean± SD) Overall p

BPPV only (1) 121 66.9± 12.5 <0.0001
Migraine+ BPPV (2) 38 55.6± 11.8
Other (3) 106 66.1± 16.8

Groups (1) versus (2)= p< 0.05; groups (2) versus (3)= not significant; groups (1) versus (3)= p< 0.05. SD= standard deviation;
BPPV= benign paroxysmal positional vertigo

TABLE VIII

CHARACTERISTICS OF PATIENTS WITH MIGRAINOUS VERTIGO AND BPPV

Characteristic Migrainous vertigo∗ Non-migrainous vertigo† OR (95% CI) p

Female (n (%)) 176 (74.6) 170 (64.2) 0.61 (0.41–0.90) 0.0117
Age (mean± SD; years) 49.8± 15.7 65.0± 14.8 – <0.0001
BPPV (n (%)) 53 (22.5) 159 (60.0) 0.19 (0.13–0.29) <0.0001

∗n= 236; †n= 265. BPPV= benign paroxysmal positional vertigo; OR= odds ratio; CI= confidence interval; SD= standard deviation

TABLE IX

CHARACTERISTICS OF POPULATION AFTER
EXCLUDING PATIENTS WITH MIGRAINOUS VERTIGO

Characteristic Total∗ Migraine† BPPV‡

Female (n (%)) 170 (64.2) 49 (89.1) 110 (69.2)
Age (mean± SD;

years)
65.0± 14.8 54.3± 14.0 64.2± 13.2

∗n= 265; †n= 55; ‡n= 159. BPPV= benign paroxysmal pos-
itional vertigo; SD= standard deviation
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was not statistically significant (p= 0.08). No associ-
ation was observed between headache and bilateral or
recurrent BPPV.

Discussion
Recognition of an association between migraine and
vertigo dates back almost 150 years, from the early
days of clinical neurology. The English physician
Edward Liveing reported that 6 of 60 patients with
migraine had spontaneous attacks of vertigo.7,8 Since
then, only a few articles in the literature have specific-
ally addressed the epidemiological relationship
between migraine and vertigo.9–17 These articles have
reported that 26–33 per cent of patients with migraine
experience true episodic vertigo. This was found to be
three times more common than in controls.9,10,13 In
addition, several case series have reported a high preva-
lence of migraine, with 30–50 per cent of patients pre-
senting with vertigo.15–17 Although migraine has long
been associated with vertigo, few articles exist in the
literature that specifically address the epidemiological
association between the two.
When headache is not the prominent feature, the

diagnosis rests on other symptoms, such as photopho-
bia, phonophobia, scintillating scotoma, loss of
vision, numbness and/or dysphasic speech disturb-
ance. These symptoms require precise questioning
because most patients will not necessarily volunteer
the relevant information. Occasionally, the association
of migraine and vertigo only becomes apparent after
monitoring symptoms in a daily headache journal,
such as the ones provided to our patients.
Benign paroxysmal positional vertigo is the most

common cause of vertigo in adults, and the most
common vestibular disorder in patients presenting to
dizziness clinics.17–19 Migraine and vertigo are
common in the general population, with a lifetime
prevalence of about 16 per cent for migraine and 7
per cent for vertigo.20 Because of this, a concurrence
of the two conditions can be expected in about 1.1 per
cent of the general population by chance alone.
However, recent epidemiological evidence suggests
that the actual co-morbidity is 3.2 per cent.21 A popula-
tion-based study showed that individuals with migraine
were much more likely to have vertigo and vertigo
with accompanying headache than individuals without
migraine (H Neuhauser et al., unpublished data).

Vertigo has been found to be two to three times more
common in patients with migraine than in headache-
free controls.5,13 Moreover, migraine was found to be
two times more common in patients with BPPV than
in controls.6,15–17,22 This may be explained by the pre-
viously mentioned fact that dizziness and vertigo, as
experienced in syndromes such as BPPV, can become
the predominant features of a migraine attack with or
without a headache.
The mechanism for the vestibular symptoms and

signs associated with migraine are not well under-
stood.16 Vasospasm of the labyrinthine arteries is a
possible mechanism, as vasospasm is a documented
occurrence with migraine. Monocular vision loss
caused by vasospasm of the ophthalmic artery occurs
with migraine, and episodes of monocular visual loss
can be prevented with antispasmodic agents.23

Benign paroxysmal positional vertigo is a recognised
consequence of ischaemic damage of the inner ear, pre-
sumably due to release of otoconia from the macular
membrane.24 Although vasospasm definitely occurs
with migraine, it may be caused by a pre-existing meta-
bolic disorder. The vasospasm associated with the
classic visual aura of migraine is almost certainly sec-
ondary to a primary neuronal metabolic depression.25

Lending to these findings, vasospasm in the inner ear
might also be the result of a primary metabolic abnor-
mality in the inner ear itself. Peripheral vestibular
abnormalities observed on electronystagmography
examinations are more common in patients with
migraine than in control groups.16,26 In all probability,
patients with migraine suffer recurrent damage to the
inner ear due to vasospasm or some other mechanism
that predisposes them to recurrent bouts of BPPV.9

The results of our entire sample suggest that, in this
population of patients with dizziness, patients with
active migraine are less likely to have BPPV, as they
are more likely to have migrainous vertigo. However,
after excluding the patients with migrainous vertigo,
patients with migraine seem to be more likely to have
BPPV, although this association is not statistically sig-
nificant in our data likely because of the small sample
size. There was a significant association between all
headaches and BPPV when excluding those patients
with a diagnosis of migrainous vertigo.
We found that 26 per cent of the patients diagnosed

with BPPV in our balance centre clinics also met the

TABLE XII

ASSOCIATIONS BETWEEN ALL HEADACHES AND BPPVAFTER EXCLUDING PATIENTS WITH MIGRAINOUS VERTIGO

Characteristic All headaches∗ No headaches† OR (95% CI) p

Female (n (%)) 82 (80.4) 88 (54.0) 0.29 (0.16–0.51) <0.0001
Age (mean± SD; years) 58.9± 14.4 68.8± 13.7 – <0.0001
BPPV (n (%)) 68 (66.7) 91 (55.8) 1.58 (0.95–2.65) 0.080
Recurrent BPPV (n (%))‡ 18 (26.4) 22 (24.2) 1.13 (0.55–2.32) 0.742
Bilateral BPPV (n (%))‡ 9 (13.2) 14 (15.4) 0.84 (0.34–2.07) 0.703

∗n= 102; †n= 163; ‡n= 159 (all headaches n= 68; no headaches n= 91). BPPV= benign paroxysmal positional vertigo; OR= odds ratio;
CI= confidence interval; SD= standard deviation
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International Headache Society criteria for a diagnosis
of migraine. This finding is comparable to previous lit-
erature reporting that 26–33 per cent of patients with
migraine experience true episodic vertigo, which was
three times more common than in controls.9,10,13 We
also found that of the 26 per cent diagnosed with
BPPV and migraine, 38 per cent had recurrent BPPV
and 33 per cent had bilateral BPPV. Similarly, one
study also identified an increased prevalence (77 per
cent) of patients with BPPV and migraine who also
had recurrent bouts of BPPV.9 This supports the specu-
lation that patients with migraine undergo recurrent
damage to the inner ear, which predisposes them to
both bilateral and recurrent bouts of BPPV.

• Benign paroxysmal positional vertigo (BPPV)
accounts for approximately 50 per cent of
vertigo cases

• Migraine headache is associated with vertigo;
however, few studies have examined the
relationship between BPPV and migraine

• A single-institution retrospective review of
501 patients was performed

• Migraine and migrainous vertigo were more
common in younger patients and females;
BPPVwas more common in females and older
patients

• Migraine patients were less likely to have a
BPPV diagnosis; when excluding migrainous
vertigo patients, headache or migraine
patients seemed more likely to have BPPV

• Recurrent and bilateral BPPV appeared more
common in patients with migraine without
migrainous vertigo

It is our hope that by confirming an increased preva-
lence of BPPV associated with migraine, awareness
of the pathological association will grow, helping
both practitioners and patients. Practitioners will be
more inclined to ask detailed questions during history
taking, and be more likely to treat migraine when
present in patients with recalcitrant BPPV, thus pro-
moting and improving patient care.
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