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Abstract

Objective To assess rates of traversing barriers to care to access optimal clinical outcomes in people with migraine
internationally.

Background People in need of medical care for migraine should consult a health care professional knowledgeable
in migraine management, obtain an accurate diagnosis, and receive an individualized treatment plan, which includes
scientific society guideline-recommended treatments where appropriate.

Methods The Chronic Migraine Epidemiology and Outcomes-International (CaMEO-I) Study was a cross-sectional,
web-based survey conducted from July 2021 through March 2022 in Canada, France, Germany, Japan, the United
Kingdom, and the United States (US). Respondents who met modified International Classification of Headache
Disorders, 3rd edition, criteria for migraine and had Migraine Disability Assessment Scale (MIDAS) scores of >6 (i.e,,
mild, moderate, or severe disability) were deemed to need medical care and were included in this analysis. Minimally
effective treatment required that participants were currently consulting a health care professional for headache
(barrier 1), reported an accurate diagnosis (barrier 2), and reported use of minimally appropriate pharmacologic
treatment (barrier 3; based on American Headache Society 2021 Consensus Statement recommendations).
Proportions of respondents who successfully traversed each barrier were calculated, and chi-square tests were used
to assess overall difference among countries.

Results Among 14,492 respondents with migraine, 8,330 had MIDAS scores of > 6, were deemed in need of medical
care, and were included in this analysis. Current headache consultation was reported by 35.1% (2926/8330) of
respondents. Compared with the US, consultation rates and diagnosis rates were statistically significantly lower in all
other countries except France where they were statistically significantly higher. Total appropriate treatment rates were
also statistically significantly lower in all other countries compared with the US except France, which did not differ

"Employee at the time of study conduct.
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from the US. All 3 barriers were traversed by only 11.5% (955/8330) of respondents, with differences among countries

(P<0.001).

Conclusions Of people with migraine in need of medical care for migraine, less than 15% traverse all 3 barriers to
care. Although rates of consultation, diagnosis, and treatment differed among countries, improvements are needed in
all countries studied to reduce the global burden of migraine.

Trial registration NA.

Keywords Migraine, Headache, Consultation, Unmet needs, Barriers to care, Headache-related disability

Introduction

Migraine is a debilitating neurological disease affect-
ing over 1 billion people worldwide [1, 2]. People with
migraine in need of medical care should consult a health
care professional knowledgeable in the management of
migraine, obtain an accurate diagnosis, and receive an
individualized treatment plan that includes guideline-
recommended treatments when appropriate. Despite
advances in available treatment, migraine is underdiag-
nosed and undertreated and is associated with substan-
tial disability [3, 4]. Additionally, access to health care,
treatment, and medication availability vary worldwide
[5]. To allow for equitable treatment of patients with
migraine, health-related disparities must be reduced
across countries.

Multiple large-scale epidemiologic studies have shown
that most people with migraine do not seek or receive
medical care and even fewer receive accurate diagnosis
and guideline-recommended therapies in many countries
[6-8]. Results from the OVERCOME study, which was
a prospective, longitudinal, web-based survey of adults
with migraine in the United States (US), found that only
half (51.0%) of participants had consulted a health care
professional for migraine care in the past 12 months.
Only 58.6% of those who met International Classification
of Headache Disorders, 3rd edition (ICHD-3), criteria for
migraine reported having ever received a medical diag-
nosis [6]. Moreover, although acute treatment is recom-
mended for all people with migraine, most individuals do
not use an acute prescription or a migraine-specific acute
treatment [7, 9]. Although not recommended, the use of
opioids and barbiturates remains high [7]. Furthermore,
low rates of preventive medication use among eligible
candidates with migraine have been observed in real-
world studies for several decades [9, 10].

The Chronic Migraine Epidemiology and Outcomes
(CaMEO) Study, conducted in 2012-2013, provided
insights into barriers to care for migraine in the US,
including consulting, diagnosis, and treatment. Of
respondents with migraine, less than 10% traversed the
barriers of consultation, diagnosis, minimally appropriate
pharmacologic treatment, and avoidance of acute medi-
cation overuse [11]. The Chronic Migraine Epidemiol-
ogy and Outcomes — International (CaMEO-I) Study was

conducted a decade after the CaMEO Study. This analysis
of the CaMEO-I Study sought to assess rates of traversing
barriers to optimal clinical care in people with migraine
internationally to better understand the current scope of
this problem.

Methods

Study design

CaMEO-I was a cross-sectional, web-based survey con-
ducted from July 2021 through March 2022 in Canada,
France, Germany, Japan, the United Kingdom (UK), and
the US [8]. Respondents with migraine who met screen-
ing and eligibility criteria were identified by the Ameri-
can Migraine Study/American Migraine Prevalence and
Prevention (AMS/AMPP) migraine diagnostic question-
naire and invited to complete the survey module. In the
survey module, barriers to care were assessed by collect-
ing data on consultation patterns, self-reported medical
diagnoses of migraine and related conditions, and pre-
scription pharmacologic treatment patterns. The Ameri-
can Headache Society (AHS) 2021 Consensus Statement
[12] recommendations were applied to data in all 6 coun-
tries to provide uniform criteria for who needs preven-
tive therapy to facilitate comparisons across the studied
countries. Available evidence-based treatments were
identified for each country using country-specific lists
from the published literature as reviewed by a headache
expert from each country and the study advisory com-
mittee (Supplemental Table 1). When available, previ-
ously validated survey components in each language
were used. When necessary, surveys were translated from
English into the respective language of each country,
reviewed by local speakers and the investigator in each
country for both language and cultural accuracy. Word-
ing and survey content were adjusted based on cogni-
tive debriefing with native speakers who met criteria for
migraine. After survey completion, responses from the
surveys conducted in languages other than English were
back-translated into English. Prior to participant recruit-
ment, the study design was reviewed and approved by a
central institutional review board or ethics committee for
all countries included in the study.



Lanteri-Minet et al. The Journal of Headache and Pain

Study population

Respondents were drawn from survey research panels
established in each of the 6 countries by Dynata™. Eligible
respondents were adults aged>18 years who could read
and understand the national language of their country
of residence, provided informed consent, and met modi-
fied criteria for migraine consistent with the ICHD-3
(mICHD-3). Respondents who were judged to be in need
of medical care based on a Migraine Disability Assess-
ment Scale (MIDAS) grade of at least II (i.e., mild [grade
II], moderate [grade III], or severe [grade IV] disability),
defined by a total MIDAS score>6, were included in this
analysis.

Assessments

Barrier 1: appropriate current consulter

Consultation with a health care professional was assessed
based on responses to the following question: “What
type of doctor is currently managing or treating your
headaches?” To successfully traverse this barrier, respon-
dents were required to endorse a health care professional
deemed suitable to provide ongoing care to treat their
migraine/headache. A complete list of health care profes-
sionals by country who were identified as well-suited for
headache management, given it is a chronic disease, are
included in Table 1. This list varies slightly from country
to country based on local consultation patterns.

Barrier 2: accurate diagnosis

Diagnosis was assessed based on responses to the follow-
ing question: “Have you ever been diagnosed by a doctor
or other health professional with the following types of
headaches?” To successfully traverse this barrier, respon-
dents with episodic migraine (EM) needed to provide a
response of migraine or menstrual migraine and respon-
dents with chronic migraine (CM) needed to provide
a response of CM or transformed migraine. Although
some may consider a diagnosis of migraine as adequate
for people with CM, the study team believes that recogni-
tion of CM is essential for adequate management.

Barrier 3: minimally appropriate treatment

Inclusion criteria for this analysis required that respon-
dents report some level of disability associated with
migraine, operationally defined as MIDAS scores of 26
corresponding to a grade of II or higher. MIDAS reli-
ability and validity have been tested in multiple lan-
guages including American and British English, French,
German, and Japanese [13-16], providing previously
validated translations. The AHS 2021 consensus state-
ment was used to define the need for acute and preven-
tive treatment to apply a common definition across each
country. There are other definitions that could have
been applied. Although the AHS definition provided a
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common measure, we do not believe that this definition
is empirically better than guidelines from other countries
[17, 18]. Following the AHS 2021 Consensus Statement
recommendations, minimally appropriate pharmacologic
treatment was defined as the use of at least one recom-
mended prescription acute treatment for migraine [19].
Minimally appropriate acute treatment was assessed
based on responses to the following question: “Which
of these medications (if any) are you currently using (or
typically keep on hand) to relieve or treat your headaches
when you have them?” To successfully traverse this bar-
rier, respondents were required to select or write in their
acute prescription treatment for migraine. Nonsteroi-
dal anti-inflammatory drugs, triptans, and ergotamine
were acceptable types of medications available in each
country; however, acute prescription treatments varied
by country as per treatment guidelines and are listed in
Table 1. Gepants and ditans approved for acute treatment
in the country in question were considered appropriate.
Respondents were judged not to be receiving appropriate
acute treatment if they received only a barbiturate (US
and Canada) or only an opioid.

Minimally appropriate preventive treatment was
assessed based on responses to the questions pertaining
to treatments taken to prevent or reduce the frequency
of headaches or migraine attacks. Respondents who
met criteria to be offered preventive treatment based
on the AHS 2021 Consensus Statement recommenda-
tion [12] were required to report receiving a preventive
treatment for migraine to successfully traverse this bar-
rier. The AHS Consensus Statement suggests that those
with >3 monthly headache days (MHDs) and severe dis-
ability (MIDAS grade IV), 24 MHDs and some disability
(MIDAS grade II or grade III), or 26 MHDs regardless of
the level of disability should be offered a preventive treat-
ment for migraine. Medications commonly used for or
that are indicated for migraine or chronic migraine in the
following classes were included: anti-seizure, anti-depres-
sant, anti-hypertensive, toxin injections, and preventive
calcitonin gene-related peptide medications (Table 1).
Judgements about individual preventive treatments used
were based on drug availability in each country.

Statistical analysis

The proportions of respondents who successfully tra-
versed each barrier were calculated. Pooled estimates for
the countries included in the study were generated by
computing results for each individual country. Although
data are presented separately for each country, for pooled
estimates, countries were weighted uniformly since each
country contributed data from roughly 2400 participants.
Chi-square tests were used to determine whether an
overall difference across the countries existed in the pro-
portions of respondents who traversed each barrier: total
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Barrier Criteria
uUs Canada Germany France UK Japan
Appropri-  GP, family physician, or IM GP, family physician, GP, family physician, GP, family physician, ~ GP, family physician, GP, family physi-
ate current  doctor or IM doctor or IM doctor or IM doctor or IM doctor cian, or IM doctor
consulter® NP or PA NP or PA NP or PA - Clinical NP -
Allergist Allergist Allergist Allergist Allergist Allergist
ENT ENT ENT ENT ENT ENT
Headache specialist Headache specialist Headache specialist Headache specialist  Headache specialist Headache specialist
Neurologist Neurologist Neurologist Neurologist Neurologist Neurologist
Ob-Gyn Ob-Gyn Ob-Gyn Ob-Gyn Ob-Gyn Ob-Gyn
Pain specialist Pain specialist Pain specialist Pain specialist Pain specialist Pain specialist
- Ophthalmologist® - Ophthalmologist®  Ophthalmologist®  Ophthalmologist®
Psychiatrist Psychiatrist Psychiatrist Psychiatrist Psychiatrist Psychiatrist
- PM&R physician® - - - -
- - Orthopedic Orthopedic - -
physician® physician®
- - - Rheumatologist - -
Accurate <15 MHDs, diagnosis=migraine or menstrual migraine
diagnosis =15 MHDs, diagnosis =chronic migraine or transformed migraine
Appro- Acute treatment (for any respondent with a diagnosis of migraine®)
priate NSAID NSAID NSAID NSAID NSAID NSAID
treatment® Triptan Triptan Triptan Triptan Triptan Triptan
Ergotamine Ergotamine Ergotamine Ergotamine Ergotamine Ergotamine
Isometheptene - - - Isometheptene -
Ditan® - - - - Ditan®
Gepantf - - - C-]epantf -
- - - Combo Rx9 - -

Preventive treatment (AHS Consensus Statement

Anti-seizure
Anti-depressant
Calcium channel
blockers and other
anti-hypertensives
Toxin injections
Gepant'

Anti-seizure
Anti-depressant

Calcium channel
blockers and other
anti-hypertensives

Toxin injections

Gepant

used to define need for preventive treatment)

Anti-seizure
Anti-depressant
Calcium channel
blockers and other
anti-hypertensives
Toxin injections
Gepant'

Anti-seizure
Anti-depressant
Calcium channel
blockers and other
anti-hypertensives
Toxin injections

Other oral preventive

Anti-seizure
Anti-depressant

Calcium channel
blockers and other
anti-hypertensives

Toxin injections
Gepant'

Other Rx analgesic”

Anti-seizure
Anti-depressant
Calcium channel
blockers and other
anti-hypertensives

Gepant

AHS, American Headache Society; CGRP, calcitonin gene-related peptide; ENT, ear, nose, and throat specialist; GP, general practitioner; HCP, health care professional;
IM, internal medicine; MHD, monthly headache day; NP, nurse practitioner; NSAID, nonsteroidal anti-inflammatory drug; Ob-Gyn, obstetrician-gynecologist; PA,
physician assistant; PM&R, physical medicine and rehabilitation physician; Rx, prescription; UK, United Kingdom; US, United States

Health care professionals varied by country based on input from headache experts in each respective country. ®°Only a few patients received care from an
ophthalmologist, orthopedic doctor, or PM&R. “Appropriate treatment as per AHS guidance. dRespondents were excluded if the only acute treatment received was
an opioid. ¢Ditans were considered appropriate acute treatment in the countries in which they were available at the time of the survey. ‘Gepants were considered
appropriate treatments in the countries in which they were available at the time of the survey. 9Includes acetaminophen +caffeine. "Includes Rx aspirin and Rx
acetaminophen. 'Per the AHS Consensus Statement, preventive medication for migraine should be offered to people with =6 MHDs regardless of disability, those
with >4 MHDs with at least mild disability, and those with >3 MHDs with at least severe disability

sample consulting, total sample consulting and diag-
nosed, those consulting that are diagnosed, total sample

consulting, diagnosed, and treating, and those consult-

ing and diagnosed that are treating. We did not correct
for multiple comparisons. If differences were observed
across countries for a particular barrier (consultation,
diagnosis and treatment), we conducted planned post
hoc tests contrasting the US with each of the other coun-
tries. The significance level was set at <0.05. Statistical

Results

Analysis population
A total of 14,492 respondents were identified as hav-
ing migraine based on mICHD-3 criteria (Fig. 1). The
overall mean age of respondents with migraine was
41.7 years and the majority were female (71.2%) [8]. Of

analysis was performed using SPSS Statistics for Macin-
tosh, version 29.0 (IBM, Armonk, NY).

these respondents, 8330 (57.5%) were deemed in need of
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Fig. 1 Analysis population. CaMEO-I, Chronic Migraine Epidemiology and Outcomes International; CM, chronic migraine; EM, episodic migraine; MIDAS,
Migraine Disability Assessment; UK, United Kingdom; US, United States

Table 2 Proportions of respondents traversing barriers to care among the eligible migraine sample

us Canada Germany France UK Japan Total®
(N=1494) (N=1388) (N=1662) (N=1284) (N=1384) (N=1118) (N=8330)
Barrier 1: Current consulter®
Total sample consulting, % (95% Cl) n=>578 n=424 n=>582 n=623 n=422 n=297 n=2926
38.7 305 350 485 30.5 26.6 35.1
(36.2,41.2) (28.1,33.0) (32.7,37.3) (458,51.3) (28.1,329) (24.0,29.2) (34.1,36.2)
Chi? (P value) - 210 46 27.2 213 422 1712
(<0.001) (0.033) (<0.001) (<0.001) (<0.001) (<0.001)
Barrier 2: Accurate diagnosis (EM or CM)
Total sample consulting and diagnosed, % (95% Cl) n=404 n=280 n=385 n=392 n=279 n=178 n=1918
27.0 20.2 232 30.5 20.2 159 230
(24.8,29.3) (18.1,22.3) (21.1,252) (28.0,33.1) (180,223) (13.8,18.1) (22.1,23.9)
Chi? (P value) - 18.8 6.3 4.1 18.8 457 99.0
(<0.001) (0.012) (0.043) (<0.001) (<0.001) (<0.001)
Those consulting that are diagnosed, % (95% Cl) 69.9 66.0 66.2 629 66.1 599 65.6
(66.2,73.7) (615,706) (62.3,70.0) (59.1,66.7) (61.6,70.7) (54.3,65.5) (63.8,67.3)
Chi? (P value) - 1.7 19 6.5 16 8.7 1.1
(0.195) 0.172) (0.011) (0.204) (0.003) (0.050)
Barrier 3: Appropriate treatment
Those consulting and diagnosed that are treating, % (95% Cl) n=215 n=127 n=180 n=184 n=164 n=85 n=955
532 454 46.8 46.9 588 4738 498
(48.3,58.1) (39.5,51.2) (41.8,51.8) (42.0,51.9) (53.0,64.6) (40.3,55.2) (47.6,52.0)
Chi? (P value) - 4.1 33 31 2.1 15 16.1
(0.043) (0.069) (0.077) (0.150) (0.224) (0.007)
Traversing all 3 barriers
Total sample consulting, diagnosed, and treating, % (95% Cl)  14.4 9.1 10.8 14.3 11.8 76 115
(126,16.2) (76,10.7) (9.3,123) (124,163) (10.1,13.6) (6.1,9.2) (10.8,12.2)
Chi? (P value) - 18.9 9.1 0.002 4.1 29.0 47.6
(<0.001)  (0.003) (0.964) (0.044) (<0.001)  (<0.001)

CM, chronic migraine; EM, episodic migraine; UK, United Kingdom; US, United States

Unless otherwise specified, Chi? P values represent a comparison between the US and other countries

2Chi? P values are across all 6 countries

bCurrent consulters included respondents within the migraine population who had their migraine managed by a health care professional other than an emergency

department or urgent care professional

medical care for migraine and were included in this anal-
ysis. Of this subgroup, 7469 (89.7%) met criteria for EM
and 861 (10.3%) met criteria for CM.

Barrier 1: appropriate current consulter

A total of 2926 (35.1%) of 8330 respondents successfully
traversed the consulting barrier (Table 2). Consultation
rates differed to a statistically significant degree among
countries (chi®’=171.2; P<0.001). In comparison with
the US, rates of consultation were statistically signifi-
cantly lower in Canada (chi*=21.0; P<0.001), Germany
(chi*=4.6; P=0.033), the UK (chi*=21.3; P<0.001), and

Japan (chi’=42.2; P<0.001) and significantly higher in
France (chi®’=27.2; P<0.001). Rates of consultation were
highest in France (48.5% [623/1284]) and lowest in Japan
(26.6% [297/1118]). Current consultation was reported
by a greater proportion of respondents with CM (43.2%
[372/861]) than with EM (34.2% [2554/7469]).

Barrier 2: accurate diagnosis

Of respondents who successfully traversed the consulting
barrier, 65.6% (1918/2926) reported an accurate diagno-
sis based on self-reported medical diagnosis (Table 2).
An overall difference in the proportions of respondents
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who received a diagnosis of migraine was detected across
all 6 countries among current consulters (chi’=11.1;
P=0.050). In comparison with the US, the proportion
of respondents who received a diagnosis of migraine
was statistically significantly lower in France (chi*=6.5;
P=0.011) and Japan (chi’=8.7; P=0.003) among cur-
rent consulters; differences between the US and other
countries were not significant. The highest proportion of
respondents who traversed the first barrier and reported
an accurate diagnosis was observed in the US (69.9%
[404/578]), while the lowest proportion was observed in
Japan (59.9% [178/297]). Those with EM who traversed
the first barrier were much more likely to receive an accu-
rate diagnosis than those with CM (72.6% [1855/2544] vs.
16.9% [63/372]).

Among all 8330 respondents with migraine, 1918
(23.0%) successfully traversed the first 2 barriers. Of
the 7469 respondents with EM, 1855 (24.8%) traversed
both barriers and of the 861 respondents with CM, 63
(7.3%) traversed both barriers. An overall difference in
the proportions of respondents who received a diagno-
sis of migraine was detected across all 6 countries among
respondents who traversed barriers 1 and 2 (chi*=99.0;
P<0.001). Proportions of respondents who received a
diagnosis of migraine differed between the US and all
other countries; diagnostic rates were statistically sig-
nificantly lower in Canada (chi’=18.8; P<0.001), UK
(chi®’=18.8; P<0.001), Germany (chi*=6.3; P=0.012) and
Japan (chi®=45.7; P<0.001), and statistically significantly
higher in France (chi’=4.1; P=0.043; Table 2).

Barrier 3: minimally appropriate pharmacologic treatment
Of respondents who successfully traversed both the con-
sulting and accurate diagnosis barriers, 49.8% (955/1918)
reported receiving minimally appropriate pharmacologic
treatment (Table 2). Minimally appropriate pharmaco-
logic treatment was reported by a greater proportion of
respondents with EM (50.2% [932/1855]) than with CM
(36.5% [23/63]).

Among diagnosed consulters, an overall difference in
the proportions of respondents who received minimally
appropriate treatment was detected across all 6 coun-
tries (chi?=16.1; P=0.007). The highest proportion of
respondents who traversed the third barrier after hav-
ing traversed the first and second was observed in the
UK (58.8% [164/279]) and the lowest proportion was
observed in Canada (45.4% [127/280]). Compared with
the US, the proportion of respondents who received
minimally appropriate treatment was statistically signifi-
cantly lower in Canada (chi’=4.1; P=0.043) among diag-
nosed consulters.

Among respondents who traversed both the consulting
and accurate diagnosis barriers, rates of appropriate acute
and preventive pharmacologic treatment were 79.8%
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(1530/1918) and 60.7% (1164./1918), respectively (Supple-
mental Table 2). The highest proportion of respondents
who received appropriate acute pharmacologic treatment
was observed in Japan (93.3% [166/178]) and the lowest
proportion was observed in Canada (72.1% [202/280]).
Compared with the US, the proportion of respondents
who received appropriate acute pharmacologic treatment
was statistically significantly higher in Japan (chi*=20.6;
P<0.001); the differences between the US and other
countries were not statistically significant. The highest
proportion of respondents who traversed the consulting
and accurate diagnosis barriers and received appropri-
ate preventive pharmacologic treatment was observed in
the UK (68.1% [190/279]) and the lowest proportion was
observed in Japan (50.0% [89/178]). Compared with the
US, the proportion of respondents who received appro-
priate preventive pharmacologic treatment was statisti-
cally significantly lower in Germany (chi’=5.9; P=0.015),
France (chi’=6.4; P=0.012), and Japan (chi’=13.5;
P<0.001).

If receiving minimally appropriate pharmacologic
treatment was not contingent on receiving an accu-
rate diagnosis, then minimally appropriate pharmaco-
logic treatment was observed in 46.4% (1358/2926) of
respondents (Supplemental Table 3). Among those who
traversed barrier 1 but not necessarily barrier 2, rates of
appropriate acute and preventive pharmacologic treat-
ment were 75.4% (2205/2926) and 58.4% (1708/2926),
respectively. The highest proportion of respondents
who traversed barrier 1 but not necessarily barrier 2 and
received appropriate acute pharmacologic treatment
was observed in Japan (90.6% [269/297]) and the lowest
proportion was observed in Canada (64.4% [273/424]).
The proportion of respondents who received appropri-
ate acute pharmacologic treatment was statistically sig-
nificantly lower in Canada than in the US (chi’=9.7;
P=0.002) and statistically significantly higher in Japan
than in the US (chi®=34.7; P<0.001). The highest pro-
portion of respondents who traversed barrier 1 but not
necessarily barrier 2 and received appropriate preventive
pharmacologic treatment was observed in the UK (65.6%
[277/422]) and the lowest proportion was observed in
Japan (46.8% [139/297]). Compared with the US, the
proportion of respondents who received appropriate
preventive pharmacologic treatment was statistically sig-
nificantly lower in Germany (chi*=7.1; P=0.008), France
(chi®?=5.8; P=0.016), and Japan (chi®*=22.4; P<0.001).

Traversing all 3 barriers to care

Overall, 955 (11.5%) of 8330 respondents successfully
traversed all 3 barriers. A total of 932 (12.5%) of 7469
respondents with EM and 23 (2.7%) of 861 respondents
with CM traversed all 3 barriers. An overall difference
in the proportions of respondents who traversed all 3
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barriers was detected across all 6 countries (chi?=47.6;
P<0.001). Proportions of respondents who traversed all
3 barriers were statistically significantly lower in Canada
(chi®’=18.9; P<0.001), Germany (chi’=9.1; P=0.003), UK
(chi?=4.1; P=0.044), and Japan (chi’=29.0; P<0.001)
than in the US and not statistically significantly different
in France (Table 2).

Discussion

This analysis from the CaMEO-I Study identified people
with migraine who had unmet needs based on a MIDAS
grade of II or higher (ie, mild, moderate, or severe
migraine-related disability) and assessed 3 levels of barri-
ers to care including current consultation, accurate diag-
nosis, and appropriate treatment. Of 8330 respondents
who were deemed in need of medical care for migraine,
only 11.5% traversed all 3 barriers. The greatest barrier
was at the level of consultation: only 35% of respondents
reported that they were currently under the care of a cli-
nician for headache deemed appropriate for their coun-
try. Respondents with CM were more likely to consult a
health care professional than those with EM (43.2% vs.
34.2%), but less likely to receive an accurate diagnosis
(16.9% vs. 72.6%). Those with CM were also less likely to
receive minimal appropriate treatment than those with
EM (36.5% vs. 50.2%). Additionally, only 12.5% of respon-
dents with EM and 2.7% of respondents with CM tra-
versed all 3 barriers.

Prior studies have demonstrated low consultation rates
among people with migraine in the US [11, 20-22]. Data
are limited on consultation rates from other countries
[23-25]. In Denmark, almost one quarter of people with
migraine have never consulted a health care professional
for headache despite access to universal health care [26].
The CaMEO Study, conducted in the US in 2012, showed
that 29.4% of respondents traversed the consulting bar-
rier [11]. Among those with at least 1 lifetime consulta-
tion for headache, the US-based OVERCOME study
revealed consultation rates of 28.1% with a neurologist
and 15.6% with a headache specialist [6]. The majority of
consultations were with a primary care provider (70.3%)
[6]. The FRAMIG-3 study demonstrated that consulta-
tion rates in France were also low [25].

Reasons for a low rate of consultation may depend not
only on the accessibility of health care professionals in
primary and secondary care, but also on the willingness
and/or ability of the person with migraine to seek medi-
cal care. Stigma is a known barrier to seeking care, and
migraine is a stigmatized condition [27-30]. There are
likely many other barriers to access such as socioeco-
nomic, geographic, time/convenience, and other issues
[11, 20, 21]. Although consultation rates in the US have
increased by almost 10% within the past decade, they
remain very low, with not much greater than half of
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people with migraine currently being cared for, indicat-
ing that improvement is still needed [11]. Moreover, the
accessibility of health care varies among countries. For
example, some countries, such as France, have access to
universal health care, which has the potential to increase
the likelihood of consultation. However, in Poland, many
residents are entitled to free-of-charge health care and
are encouraged to consult with neurologists for migraine,
but misdiagnosis remains a concern [31].

In a prior publication regarding barriers to care, an
accurate diagnosis of migraine among people who con-
sulted a health care professional was reported by 39.5%
of participants [21]. In a separate study, an accurate
diagnosis of CM was reported by 24.6% of participants
who consulted a health care professional [20]. Our find-
ings suggest that among those who consult a health care
professional for their migraine, more than half are likely
to receive an accurate diagnosis. Although cross study
comparisons are hazardous, the previous studies were
similar in methodology to our present study, and the
increased rate of diagnosis among consulters may reflect
improved diagnostic rates, improvements in communi-
cation, or improvement in migraine awareness leading
to better recall of migraine diagnoses [32]. Similar to
results from previous studies, those with migraine/EM
were much more likely to receive an accurate diagnosis
than those with CM. Given the severity of CM and that
some products are approved or reimbursed only for CM,
the authors considered a diagnosis of CM as an impor-
tant step in optimizing patient care and reducing stigma.
As most people who seek care for migraine consult with
a primary care professional [33], primary care education
on diagnosis is imperative.

In the EUROLIGHT study, conducted from 2008 to
2009 in 10 countries across Europe, between 3.4% and
68.2% of participants with migraine used a triptan and
between 1.6% and 41.7% of those who were eligible for
preventive treatment received it [24, 34]. Additionally, in
the CaMEO Study, 68.3% of respondents who traversed
the consultation and diagnosis barriers received mini-
mally appropriate acute treatment and 55.8% of those
who were eligible for preventive treatment received
it. Our study demonstrates that approximately 50% of
respondents who traversed the barriers of consultation
and accurate diagnosis received minimally appropri-
ate pharmacologic treatment. Moreover, respondents
with CM were less likely to receive minimally appropri-
ate treatment than those with EM, which may have been
due to the requirement for all respondents with CM to
report receiving a preventive treatment. Although there
may be some improvements in the use of migraine-spe-
cific medications, this continues to be a major barrier to
care. Reasons for a lack of appropriate prescription treat-
ment may stem from lack of recognition of the migraine
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burden, educational gaps in migraine care, and the per-
ceptions and preferences of patients who may have con-
cerns about side effects, long-term risks, and efficacy of
medications [35].

Across all six countries in this report, we note patterns
of underconsultation, underdiagnosis, and undertreat-
ment. There were also statistical differences among coun-
tries for each barrier and in the overall proportions that
traversed all 3 barriers. Notably, proportions of respon-
dents who traversed all 3 barriers in the US differed from
those in Canada, Germany, the UK, and Japan (Table 2).
In Japan, among consulters with an accurate diagnosis,
a high percentage (93.3%) received appropriate acute
pharmacologic treatment, but only 50.0% received appro-
priate preventive pharmacologic treatment. These differ-
ences may be partially due to the willingness of people
with migraine in different countries to seek care, the
differences in health care systems in each country, and
the treatments available for migraine in each country.
Further exploration of these barriers to care and how to
appropriately traverse these barriers in each country is an
area of future interest to optimize patient care.

Defining barriers to care at 3 levels, underconsultation,
underdiagnosis, and undertreatment, provides a coun-
try-specific report card that can inform the allocation of
resources within a country at various levels of interven-
tion. Underconsultation can be addressed at the level of
public education, primary care screening, or electronic
health record-based case-finding [36—40]. Barriers to
diagnosis can be addressed through public and clinician
education, screening, and case-findings. Barriers to treat-
ment are best addressed through public and clinician
education, the provision of real-time, treatment-decision
support in electronic health records, and the adaptation
of quality indicators in primary and secondary care.

This analysis is limited by reliance on self-reported
data and the potential influence of selection bias. We also
made a series of choices when other options were avail-
able. This paper focused on pharmacotherapy and did
not consider devices or behavioral or lifestyle interven-
tions, in part because data on nonpharmacologic inter-
ventions are limited. Only people with MIDAS scores of
=6 were considered in need of better care in this analysis;
however, someone with infrequent disabling headache
might benefit from a more effective acute treatment.
Assessing and comparing barriers to care is challenging
because the clinicians who treat migraine, guidance on
who needs treatment, and the available medication var-
ies among countries. For example, we made the judge-
ment that emergency department and urgent care (ED/
UC) health care professionals were not appropriate for
delivering long-term migraine care. This is not to suggest
that ED/UC professionals lack the skills to treat migraine.
We were guided instead by the practical limitations for
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continuity of care and follow-up in that setting [41, 42].
Similarly, some of the best headache clinicians in the
world are neuro-ophthalmologists. Based on the judge-
ment of health care professionals from each country,
ophthalmologists were considered appropriate health
care professionals in four of the six countries. Ophthal-
mologic consultation was not common, so this choice
was unlikely to have had a major influence on our find-
ings. We also used the US as the reference country for
post hoc comparisons; statistically significant findings
could be different if a different a priori reference country
is selected.

Uniform criteria for diagnosis of migraine were based
on the ICHD-3. Criteria for needing acute or preventive
treatment also were uniform and based on the AHS Con-
sensus Statement [12]. Although we recognize that there
are other guidance documents we could have used, hav-
ing a uniform definition was judged to be most helpful
for purposes of making comparisons across countries.
We anticipate that the national principal investigators of
each country may want to run country-specific analyses
using national or regional guidance on treatment needs
and using their country as the reference for making com-
parisons among countries.

Finally, the medications considered appropriate
were based on medications available in each country.
For example, onabotulinumtoxinA is not available for
migraine prevention in Japan and so was not considered
there. In France, acetaminophen+ caffeine was included
because it is available as a prescription drug; however,
other countries have similar formulations available
over-the-counter that were not included in this analysis,
although there is a body of evidence demonstrating the
efficacy of caffeine combinations [43, 44].

Notable strengths include the collection of data from
six countries, each represented by a headache expert or
experts from that country. The use of uniform measures
across countries provided similar snapshots of barriers
to care in each country. Moreover, each country was rep-
resented by a systematically recruited, demographically
representative sample of that country with more than
2000 individuals with migraine from each country.

Conclusion

Although advancements have been made, less than 15%
of people with migraine who have some associated dis-
ability (a MIDAS grade of II or higher) and need medical
care traverse all 3 barriers to care. These findings high-
light the significant public health issue that people with
migraine do not seek medical care at acceptable rates.
These findings suggest that there is a large unmet need
across all 6 countries for improving awareness and care
for people living with migraine.
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