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Abstract

Background: The Chronic Migraine Epidemiology and Outcomes-International study provides insight into people with

migraine in multiple countries.

Methods: This cross-sectional, observational, web-based cohort study was conducted in Canada, France, Germany,

Japan, United Kingdom, and United States. An initial Screening Module survey solicited general healthcare information

from a representative sample and identified participants with migraine based on modified International Classification of

Headache Disorders-3 criteria; those with migraine completed a detailed survey based on validated migraine-specific

assessments.

Results: Among 90,613 people who correctly completed the screening surveys, 76,121 respondents did not meet the

criteria for migraine, while 14,492 did. Among respondents with migraine, mean age ranged from 40 to 42 years. The

median number of monthly headache days ranged from 2.33 to 3.33 across countries, while the proportion of respon-

dents with moderate-to-severe disability (measured by Migraine Disability Assessment) ranged from 30% (Japan) to 52%

(Germany). The proportion of respondents with �15 monthly headache days ranged from 5.4% (France) to 9.5% (Japan).

Fewer than half of respondents with migraine in each country reported having received a migraine diagnosis.

Conclusion: These results demonstrated high rates of migraine-related disability and underdiagnosis of migraine across

six countries. This study will characterize country-level burden, treatment patterns, and geographical differences in care.
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Introduction

Migraine is the second leading global cause of disability
and is estimated to affect 1.04 billion people worldwide,
accounting for more than 5% of total years lived with
disability (YLDs) (1–3). Clinically, two forms of migraine
are defined based primarily on attack frequency: episodic
migraine (EM) in people with <15 headache days/month
and chronic migraine (CM) in those with �15 headache
days/month for >3 months and �8 migraine days/month
(4). However, the specific frequency criteria between the
two forms is somewhat arbitrary, and migraine is associ-
ated with worsening patient-reported outcomes across a
spectrum of migraine frequencies (5–7).

The Chronic Migraine Epidemiology and Outcomes
(CaMEO) Study, conducted in the United States (US)
from 2012–2013, was a cross-sectional web-based
survey study that assessed migraine demographics
and disability (8,9), barriers to care (10), the complex
relationships between migraine comorbidities, disease
severity, and disability (11–14), patterns of migraine
medication use (15,16), opioid use among those with
migraine (17), and the impacts of migraine on family
(18,19) and on relationships, career, and finances (20).

Although data on issues associated with migraine are
available from many countries, the studies often differ in
methodology and sampling strategy, complicating
cross-study comparisons. We conducted an internation-
al study in six industrialized countries, focusing
on migraine demographics, overall disease burden of
migraine, and the impact of migraine on quality of
life, social and family life, and work. We describe here
the design, methodology, and selected baseline findings
from the CaMEO-International (CaMEO-I) study, with
an emphasis on respondent demographics, rates of
migraine diagnosis, current treatment, and use of med-
ications for people who met criteria for migraine across
the six included countries.

Methods

Study design and conduct

CaMEO-I was a prospective, cross-sectional, observa-
tional, web-based cohort study conducted in six coun-
tries: US, Canada, United Kingdom (UK), Germany,
France, and Japan. Data collection occurred from
July-November 2021 in the US, September-December
2021 in Canada, November-December 2021 in
Germany and France, October-December 2021 in the
UK, and October 2021-March 2022 in Japan. The
study team included a migraine expert from each coun-
try (i.e., a national principal investigator [PI]).

The study comprised two phases: in the first (the
Screening Phase), respondents were asked to

participate in a ‘health survey’ that included general
questions about headache presence and severity, as
well as a module designed to assess migraine criteria
specified in the modified International Classification of
Headache Disorders, 3rd Edition (mICHD-3) using the
American Migraine Study (AMS)/American Migraine
Prevalence and Prevention Study (AMPP) screening
questionnaire (i.e., the AMS/AMPP Diagnostic
Module) (4,21,22). The AMS/AMPP diagnostic screen-
ing criteria were considered modifications of the
ICHD-3 criteria because two criteria were not con-
firmed: �5 lifetime migraine events and duration of
attack untreated from 4–72 hours. In the second
phase, respondents identified with migraine by the
screening survey were transitioned to the Survey
Module to complete migraine-specific assessments.
The respondents who did not meet mICHD-3 migraine
criteria completed the Screening Module and provided
data as the non-migraine population but did not
advance to the Survey Module.

Development of the Screening and Survey Modules
in multiple languages (see Online Supplemental
Methods) was based on the surveys used in the US
CaMEO Study, along with input from clinical experts
from each country, people with migraine, and the
extant literature.

Study conduct was governed by the Declaration of
Helsinki and its amendments, along with applicable
national guidelines; where applicable, study documents
were approved by a local independent ethics commit-
tee. All efforts were made to protect confidentiality
consistent with local/national confidentiality and priva-
cy guidelines. Before study recruitment, all study pro-
tocols and procedures were reviewed and approved by
a central ethics committee and institutional review
board that continued to provide oversight across all
included countries throughout the study. All study
respondents provided informed electronic consent
before study enrollment.

Study population

CaMEO-I drew respondents from large panels estab-
lished in each participating country by DynataTM

(Shelton, CT), a global internet research panel with
approximately 4 million members worldwide. Panelists,
selected to reflect each country’s demographic and
socio-economic makeup, agreed to enroll in surveys on
health conditions and other topics. Dynata (previously
Research Now) also provided the online panel used in
the 2012 US CaMEO study.

Because the study was intended to be broadly inclu-
sive and reflective of national demographics, the only
inclusion criteria were age �18 years, being an active
Dynata Research panelist, ability to read/understand
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the national language, and willingness/ability to
provide informed electronic consent. A demographical-
ly representative sample of each country’s panelists was
invited via electronic means to participate in a survey
about ‘work, health, and lifestyle’ that was also
designed to solicit information on the presence and
features of headache. Survey completers were provided
a small financial incentive.

Screening phase. The Screening Module collected socio-
demographic information and information on general
health/comorbidities based on a modified Charlson
Comorbidity Index (23). All respondents were asked
the following question: “how many of your headaches
in the past 12 months were caused by head injury, hang-
over, or an illness such as cold or flu?” with the follow-
ing response options: “none of them,” “some of them,”
“most of them,” “all of them,” and “had no headaches in
the past 12 months.” For people who selected any of the
response options other than “had no headaches in the
past 12 months,” migraine-specific symptom informa-
tion focusing on the headache phase was collected
using the Migraine Symptom Severity Scale (MSSS)
(24). The Screening Module also included the Work
Productivity and Activity Impairment assessment
(25). Although some respondents provided information
on race and ethnicity, these data are not reported
because not all countries allowed race/ethnicity infor-
mation to be collected. Similarly, household income
information was collected but also is not reported,
due to differences in currency between countries.

Respondents who met mICHD-3 criteria for
migraine (based on their responses on the AMS/
AMPP diagnostic questionnaire [21,22]) were invited
to participate in the Survey Module (Online
Supplemental Methods). Respondents were defined as
meeting mICHD-3 migraine criteria if they indicated
having two or more of the four pain symptoms (pain
is worse on just one side; pain is pounding, pulsating,
or throbbing; pain has moderate or severe intensity;
and pain is made worse by routine activities such as
walking or climbing stairs) less than half the time or
half the time or more and either nausea or both pho-
tophobia and phonophobia less than half the time or
half the time or more.

Survey Module. The Survey Module comprised multiple
patient-reported outcome measures (PROM) address-
ing migraine clinical aspects, migraine-associated dis-
ability, and the impact of migraine on the individual,
family, finances, career, and health-related quality of
life. Validated PROMs included the 12-item Allodynia
Symptom Checklist (ASC-12) (26), the five-item
Migraine Disability Assessment (MIDAS) (27), the
14-item Migraine-Specific Quality of Life Questionnaire

(MSQ) (28), the six-item Migraine Treatment
Optimization Questionnaire (mTOQ) (29), a nine-item

subset of the 43-item Subjective Cognitive Impairment
Scale for Migraine (Mig-SCog) (30), the six-item Work
Productivity and Activity Impairment–General Health

(WPAI-GH) assessment (25), the four-item Patient
Health Questionnaire-4 (depression and anxiety symp-
tom screener) (PHQ-4) (31), and the 12-item Impact

of Migraine on Partners and Adolescent Children
(IMPAC) Scale (32). Non-validated assessments
included the eight-item MSSS (24), Average Pain

Intensity of Most Recent Long-Duration Headache
(for individuals with �1 headache of 24-hr duration,
rated on a 0–10 scale [0¼no pain; 10¼worst pain

ever]), and a Barriers to Care assessment.
The Survey Module also assessed the use of

over-the-counter (OTC) medications, prescription
acute medication for migraine, and prescription pre-
ventive medication for migraine. The specific medica-

tions available differed across countries (Online
Supplemental Table 1). Although certain triptans
may be available OTC in pharmacies in some coun-
tries, triptans were classified as prescription acute

medications in this study.

Statistical methods

Quality checks of the data were performed (Online

Supplemental Methods). Samples of approximate-
ly 2400 respondents with migraine in each country were
targeted to ensure adequate sample sizes from each

country for estimating consultation and diagnostic
rates. It was estimated that 15% of respondents would
meet the mICHD-3 migraine criteria. Invitations were

sent to enough panel members to generate �93,000
completed Screening Module assessments to achieve a
sample of approximately 14,000 respondents with

migraine. We continued sampling in each country until
the target sample size was achieved. Sampling was rein-
itiated if the number of eligible individuals in any coun-

try fell below the target sample of approximately 2400
individuals with migraine per country.

Response data from the CaMEO-I Survey Module
were analyzed on a country-specific basis and also in
aggregate, including all respondents. Descriptive statis-

tics were used in this observational study.

Results

Study population

Participant flow. Across all six countries, the e-invitations
generated a total of 135,351 views, defined as all unique

visitors who reached the first page of the survey site. Of
these, approximately 10% did not provide consent or
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were <18 years of age, leaving 121,436 respondents
(90%) who completed all or part of the appropriate
survey modules. A total of 104,396 participants com-
pleted the appropriate surveys (77% of views), and
after quality control evaluation and removal of incom-
plete or inconsistent responses, a total of 90,613
respondents (67% of views) were included in the
study as valid completers. The age and gender distribu-
tions of valid completers for each country were similar
to those of the overall population (according to nation-
al statistics); across the percentages for each age range
and each gender in each country, differences between
the valid completer and national populations were
�5% except for the difference in the percentage of
Canadian respondents �65 years old (8.4%; Online
Supplemental Table 2).

Among valid completers, 14,492 respondents (16%)
were classified as having migraine based on mICHD-3
criteria gathered via the AMS/AMPP diagnostic ques-
tionnaire and were offered the opportunity to enroll in
the Survey Module; the remaining 76,121 (84%) did
not meet criteria for migraine and were not eligible
for the Survey Module (Online Supplemental
Results). Each country was represented by at least
2300 people with mICHD-3 migraine. The proportion
of respondents classified with migraine was 16%–21%
in all countries except Japan (8%). Participant flow,
response rates, and sampling dates for each country
are summarized in Table 1.

Population demographics. Key demographic variables for
the 14,492 migraine respondents are listed by country
in Table 2. Mean age of migraine respondents was sim-
ilar among countries (range, 40.3–42.3 years); females
constituted two-thirds to three-quarters of respondents

in all six countries (range, 68.7%–73.8%) and 35%–
47% of respondents were married. On average,
migraine respondents across all countries had experi-
enced migraine for approximately 19–21 years. Notable
between-country differences included lower body mass
index (BMI) in Japanese respondents versus other
countries, and higher rates of tobacco use in both
Germany (45.0%) and the US (40.6%) versus other
countries (range, 22.1%–34.3%).

Migraine severity: Disability, monthly headache days

The proportions of migraine respondents by MIDAS
grade are plotted by country in Figure 1. The rate of
moderate-to-severe disability ranged from a low of
30.3% (Japan) to highs of 47.6% in the US and
52.0% in Germany. Notably, median MIDAS scores
were lowest in Japan across all MHD categories
(Online Supplemental Table 3).

Migraine frequency, in terms of monthly headache
day (MHD) ranges, is summarized by country in
Figure 2. Across all countries, the percentage of
respondents with migraine and �15 MHDs ranged
from 5.4% (France) to 9.5% (Japan). Table 3 summa-
rizes MHD mean and median by country. Mean (SD)
MHDs ranged from 4.20 (5.3; UK) to 5.40 (6.3; Japan),
and median (IQR) MHDs ranged from 2.33 (3.7
[Canada] and 5.0 [UK]) to 3.33 (5.0 [US, Germany,
and Japan]).

Migraine consultation and treatment

The proportion of migraine respondents who had ever
consulted any type of healthcare professional about
headache ranged from 52.9% (Japan) to 77.2%
(France; Figure 3). Although all respondents in the

Table 1. CaMEO-I survey response rates and respondent flow.

US Canada Germany France UK Japan Total

Viewsa 19,642 16,156 17,044 22,649 19,812 40,048 135,351

Participants, n (%b) 17,035 (87) 14,918 (92) 15,732 (92) 21,083 (93) 17,972 (91) 34,696 (87) 121,436 (90)

Completed

surveys, n (%b)

14,115 (72) 12,796 (86) 13,267 (78) 17,682 (78) 15,136 (76) 31,400 (78) 104,396 (77)

Valid completers,

n (%b)

10,724 (55) 11,279 (76) 11,301 (66) 15,432 (68) 12,070 (61) 29,807 (74) 90,613 (67)

Migraine

sample, n (%c)

2404 (22) 2382 (21) 2397 (21) 2464 (16) 2436 (20) 2409 (8) 14,492 (16)

Data collection

dates

14 July 2021–

10 Sept 2021;

26 Oct 2021–

5 Nov 2021d

28 Sept 2021–

6 Dec 2021

3 Nov 2021–

6 Dec 2021

16 Nov 2021–

9 Dec 2021

7 Oct 2021–

13 Dec 2021

15 Oct 2021–

24 Nov 2021;

28 Feb 2022–

22 Mar 2022d

14 July 2021–

22 Mar 2022

aNumber of unique visitors to at least the first page of the survey website.
bPercent of total views.
cPercent of valid completers.
dSampling was reinitiated if the number of eligible individuals in any country fell below our target sample of approximately 2400 individuals with

migraine.

CaMEO-I: Chronic Migraine Epidemiology and Outcomes-International.
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migraine population met the mICHD-3 case definition
for migraine, less than half of the people with migraine
reported that they had received a diagnosis of migraine.
Self-reported healthcare practitioner diagnosis rates for
migraine, chronic/transformed migraine, or menstrual
migraine ranged from 42.8% (Japan) to 49.3% (US;
Figure 4A). Although at least 5.4% of respondents
had �15 MHDs across all countries, the self-reported
migraine diagnosis for chronic/transformed migraine
ranged from 0.7% (Japan) to 4.8% (US). The self-
reported migraine diagnosis for chronic/transformed

migraine ranged from 0.5% (Japan) to 4.0% (US)
among respondents who had <15 MHDs (Figure 4B)
and from 2.6% (Japan) to 14.2% (US) among respon-
dents who had �15 MHDs (Figure 4C).

Among respondents who had ever consulted any
type of healthcare professional about headache, the
self-reported migraine diagnosis rates for any type of
migraine ranged from 59.3% (Germany) to 66.5%
(Japan), and for chronic/transformed migraine ranged
from 1.3% (Japan) to 6.8% (US) (Figure 4D). The rate
of self-reported migraine diagnosis for any type of

Table 2. Key demographics for the CaMEO-I migraine population.

US

(N¼ 2404)

Canada

(N¼ 2382)

Germany

(N¼ 2397)

France

(N¼ 2464)

UK

(N¼ 2436)

Japan

(N¼ 2409)

Total

(N¼ 14,492)

Age, yrs, mean (SD) 42.3 (14.1) 42.3 (14.9) 41.5 (14.7) 41.6 (14.4) 42.1 (14.6) 40.3 (12.9) 41.7 (14.3)

Female, n (%) 1652 (68.7) 1715 (72.0) 1678 (70.0) 1794 (72.8) 1702 (69.9) 1777 (73.8) 10,318 (71.2)

BMI, kg/m2, n (%)

Underweight (<18.5) 116 (4.8) 129 (5.4) 82 (3.4) 161 (6.5) 137 (5.6) 445 (18.5) 1070 (7.4)

Normal (18.5–24.9) 837 (34.8) 873 (36.6) 1033 (43.1) 1231 (50.0) 983 (40.4) 1521 (63.1) 6478 (44.7)

Overweight (25.0–29.9) 639 (26.6) 635 (26.7) 712 (29.7) 664 (26.9) 701 (28.8) 313 (13.0) 3664 (25.3)

Obese (�30.0) 812 (33.8) 745 (31.3) 570 (23.8) 408 (16.6) 615 (25.2) 130 (5.4) 3280 (22.6)

Full-time, part-time,

or self-employed, n (%)

1386 (57.7) 1428 (59.9) 1549 (64.6) 1614 (65.5) 1489 (61.1) 1538 (63.8) 9004 (62.1)

University degree

or higher,a n (%)

883 (36.8) 978 (41.3) 502 (21.3)b 787 (32.2) 1006 (41.5) 1114 (46.8) 5270 (36.6)

Married, n (%) 1024 (42.6) 846 (35.5) 888 (37.0) 855 (34.7) 1012 (41.5) 1122 (46.6) 5747 (39.7)

Current cigarette or other

nicotine use,c n (%)

N¼ 2320

941 (40.6)

N¼ 2263

627 (27.2)

N¼ 2246

1010 (45.0)

N¼ 2311

793 (34.3)

N¼ 2341

706 (30.2)

N¼ 2318

513 (22.1)

N¼ 13,799

4590 (33.3)

Duration of illness,

yrs, mean (SD)

18.8 (13.8) 21.1 (14.4) 20.2 (13.8) 19.2 (13.2) 20.0 (14.4) 18.9 (12.3) 19.7 (13.7)

aAmong respondents who provided an answer.
bOf respondents in Germany, 44.5% received vocational training or completed professional certification.
cAmong respondents aged �21 years; includes cigarettes, electronic cigarettes, nicotine replacements, smokeless tobacco, heated tobacco, and cigars.

BMI: body mass index; CaMEO-I: Chronic Migraine Epidemiology and Outcomes-International; SD: standard deviation.
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Figure 1. Rates of Migraine Disability Assessment (MIDAS) grades, by country.
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migraine (i.e., migraine, chronic/transformed migraine,
or menstrual migraine) increased by 10%–20% with
consultation with a doctor or other healthcare profes-
sional, but diagnosis rates of chronic/transformed
migraine remained low.

The percentages of respondents whose migraine was
currently being managed or treated by any type of
doctor or healthcare professional (e.g., general practi-
tioners; family physicians; internal medicine doctors;
nurse practitioners; physician’s assistants; allergists;

60.3
66.2

60.0
66.4 69.1

60.5

20.3
17.4

22.6
19.7 16.5

19.7

11.8 8.6 11.1 8.5 8.5
10.3

5.2 4.5 4.5 4.5 4.0
6.1

2.4 3.3 1.8 0.9 1.9 3.4

N=2404 N=2382 N=2397 N=2464 N=2436 N=2409

US Canada Germany France UK Japan
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Figure 2. Proportions of migraine respondents reporting monthly headache day ranges of 0–3, 4–7, 8–14, 15–24, and �25, by
country.

Table 3. Monthly headache days, by country, for migraine respondents in CaMEO-I.

US

(N¼ 2404)

Canada

(N¼ 2382)

Germany

(N¼ 2397)

France

(N¼ 2464)

UK

(N¼ 2436)

Japan

(N¼ 2409)

Total

(N¼ 14,492)

Monthly headache days,

mean (SD)

4.99 (5.7) 4.65 (6.1) 4.90 (5.4) 4.23 (4.8) 4.20 (5.3) 5.40 (6.3) 4.73 (5.6)

Monthly headache days,

median (IQR)

3.33 (5.0) 2.33 (3.7) 3.33 (5.0) 2.66 (3.7) 2.33 (5.0) 3.33 (5.0) 3.00 (3.7)

CaMEO-I: Chronic Migraine Epidemiology and Outcomes-International; IQR, interquartile range; SD, standard deviation.

0 10 20 30 40 50 60 70 80 90

69.6

64.3

73.7

Respondents, %

77.2

66.0

52.9

US
N = 2404

Canada
N = 2382

Germany
N = 2397

France
N = 2464

UK
N = 2436

Japan
N = 2409

Figure 3. Proportion of migraine respondents who have ever consulted any type of healthcare professional about headache (error
bars represent 95% confidence intervals).

6 Cephalalgia



49.3
45.2 46.7 48.9 47.3

42.8
47.8

43.8 45.9
48.7

46.1
42.0

4.8 2.8 2.4 3.3 3.0 0.7

N =  2404 N =  2382 N =  2397 N =  2464 N =  2436 N =  2409

US Canada Germany France UK Japan

Migraine, chronic/transformed migraine, or menstrual migraine Migraine or chronic/transformed migraine Chronic/transformed migraine

48.0
43.8

46.6 48.4 46.7
42.0

46.5
42.3

45.7
48.1

45.4
41.2

4.0 2.0 2.1 2.8 2.5 0.5

n = 2221 n = 2196 n = 2245 n = 2331 n = 2293 n = 2180

US Canada Germany France UK Japan

Migraine, chronic/transformed migraine, or menstrual migraine Migraine or chronic/transformed migraine Chronic/transformed migraine

R
es

p
o

n
d

en
ts

, %

0

10

20

30

40

50

60

70

80

90

100

65.6
61.8

48.0

58.6 58.0

50.7

63.9 61.8

48.0

58.6 58.0

49.8

14.2 12.4
6.6

12.0 10.5

2.6

n = 183 n = 186 n = 152 n = 133 n = 143 n = 229

US Canada Germany France UK Japan

Migraine, chronic/transformed migraine, or menstrual migraine Migraine or chronic/transformed migraine Chronic/transformed migraine

R
es

p
o

n
d

en
ts

, %

0

10

20

30

40

50

60

70

80

90

100

(a)

(b)

(c)

R
es

p
o

n
d

en
ts

, %

0

10

20

30

40

50

60

70

80

90

100

Figure 4. Rates of self-reported medical diagnosis of migraine (any type), of migraine or chronic/transformed migraine, and of
chronic/transformed migraine, by country. (a) among all migraine respondents; (b) among migraine respondents with <15 monthly
headache days (MHDs); (c) among migraine respondents with �15 MHDs; (d) among migraine respondents who have ever consulted
a healthcare professional about headache.
Survey question: Have you ever been diagnosed by a doctor or other health professional with the following types of headaches?
(Select ALL that apply).
Response options: migraine, sinus headaches, stress headaches, chronic daily headache, cluster headache, menstrual headaches or
menstrual migraines, tension type headache, chronic tension headache, chronic migraine or transformed migraine, post-traumatic
headache, rebound headache or medication overuse headache, new daily persistent headache, hemicrania continua, other, don’t
know/don’t remember, never been diagnosed with a specific type of headache.
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ear, nose, throat specialists; headache specialists; neu-
rologists; obstetricians/gynecologists; pain specialists;
psychiatrists; emergency room doctors; urgent care
doctors; ophthalmologists; rheumatologists) were
32.7% (95% CI, 30.8–34.6) in the US, 25.2% (95%
CI, 23.5–27.0) in Canada, 29.6% (95% CI, 27.8–31.5)
in Germany, 40.0% (95% CI, 38.0–41.9) in France,
23.8% (95% CI, 22.1–25.5) in the UK, and 19.5%
(95% CI, 17.9–21.1) in Japan. The most common
types of doctor or healthcare professional managing
respondents across all countries were general practi-
tioners, family physicians, or internal medicine doctors
(45.1% [Japan] to 80.1% [France]).

Patterns of use of OTC and prescription drugs for
preventive treatment of migraine attacks were generally
similar among countries, but these differed depending
on whether respondents received medical consultation;
the changes in treatment patterns between respondents
who did and did not receive medication consultation
were generally similar across countries (Figure 5).
Among all migraine respondents, country-specific rates
of OTC use for migraine ranged from 71.1% (Japan) to
88.4% (US), rates of acute prescription medication use
ranged from 32.7% (Canada) to 49.6% (France), and
rates of preventive migraine medication use ranged from
6.4% (Japan) to 16.8% (US) (Figure 5A). Among
respondents under current care for migraine by a health-
care professional, rates of OTC use were slightly lower
(range: 56.8% [Japan] to 86.5% [US]), but there were
higher usage rates for migraine-specific acute prescrip-
tion medications (range: 70.0% [Canada] to 86.2%
[Japan]) and preventive medication (range: 21.3%
[France] to 43.1% [UK]) (Figure 5B).

Discussion

The CaMEO-I Study, modeled after the US-based 2012

CaMEO Study, compared large samples of migraine

respondents from six industrialized countries and

revealed generally similar patterns of patient demo-

graphics, rates of diagnosis, and medication use. The

inclusion criteria allowed age and gender distributions

of valid completers for each country to be representa-

tive to those of the overall population based on nation-

al statistics; however, respondents had a higher level of

education than the general population. In this analysis,

we assumed that transformed migraine (a term origi-

nally used to describe what is known as chronic

migraine today [33]) is a proxy for CM so that migraine

diagnostic rates would not be underestimated. The data

generated in CaMEO-I will serve as the basis of addi-

tional analyses to characterize migraine and its impacts

more broadly, and ultimately pave the way for

improved patient outcomes worldwide. In this analysis,

there was also a non-migraine sample of 76,121

respondents.
The US-based 2012 CaMEO study included 16,789

respondents with migraine, corresponding to 28.7% of

usable survey returns (9). The demographic and head-

ache characteristics of respondents in the CaMEO

study were generally consistent with the CaMEO-I

findings in the United States. In CaMEO, the mean

ages of respondents were 40.6 years and 41.0 years

for EM and CM respondents, respectively; 73.8%

and 81.1% of respondents were women, and 34.6%

and 41.6% were obese in EM and CM respondents,

respectively. The mean (SD) MIDAS scores were
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Figure 4. Continued.
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13.1 (22.2) and 60.5 (70.4), and mean (SD) headache

frequencies were 3.2 (3.2) and 20.8 (4.9) in the respon-

dents with EM and CM, respectively. These findings

from the CaMEO-I study add to previous results from

the CaMEO study and provide additional multi-

country information.
The present results also add to previous results from

the Eurolight project, which was a survey study con-

ducted in 10 European countries from 2008–2009 to

evaluate the impact of headache disorders in Europe

(34). The Eurolight project reported a lifetime preva-

lence of any headache of 91.3% and highlighted the

burden of headache disorders; men had a mean

MHD of 4.7 and women had a mean MHD of 6.3

irrespective of diagnosis (35). Additionally, in people

with migraine, mean lost workdays and mean lost

housework days were one to two days per month.

The substantial prevalence and burden of headache

demonstrated in Eurolight highlight the need for addi-

tional data, such as from the CaMEO-I study, to better

understand migraine.
Although not designed to investigate migraine prev-

alence, the Screening Module of the two-step survey

approach used here identified proportions of respon-

dents with migraine ranging from 16%–22% for five of

the six countries included in the study. In Japan, only

8% of Screening Module respondents met criteria for

migraine; these results are consistent with those

reported in the recent OVERCOME (Japan) study,

which found a prevalence of 8.6% (36). Because total
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Figure 5. Proportion of migraine respondents reporting use of over-the-counter (OTC) drugs, acute migraine prescription drugs, or
preventive migraine prescription drugs, by country. (a) Among all migraine respondents and (b) among migraine respondents under
management for headache by a healthcare professional.
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response rates were modest in both the CaMEO-I and
OVERCOME studies, the prevalence estimates may be
biased given the sampling methodology. However, pre-
viously conducted Asian community-based surveys
similarly reported a migraine prevalence of 8.4% to
12.7% (37). The differences in migraine prevalence
between the Asian and Western countries could poten-
tially be due to cultural differences in symptom report-
ing or pain perception (38). The reasons for prevalence
differences among countries merit further exploration.

Most migraine respondents in all countries were in
the lowest headache frequency category (0–3 MHDs),
consistent with the median MHD values of approxi-
mately 3 across countries. However, 30% to 52% of
respondents reported moderate-to-severe migraine-
related disability based on MIDAS grade. Similarly,
headache frequency and migraine-related disability
were previously assessed in the 2009 International
Burden of Migraine Study (IBMS) conducted in
Australia, Canada, France, Germany, Italy, Spain,
the UK, Taiwan, and the US (39). The survey study
reported that 29.4% of participants had a MIDAS
grade of 1, 20.8% had grade 2, 23.1% had grade 3,
and 26.7% had grade 4. Depending on the number of
headache days respondents had, the distribution of
MIDAS grade scores differed. Together, findings
from the present CaMEO-I study and the previous
IBMS study highlight the substantial burden and dis-
ability associated with migraine.

Findings from the present study showed a low rate
of migraine diagnosis; less than 50% of respondents
who met the study criteria for migraine had a self-
reported medical diagnosis of migraine across all six
countries. Although self-reported migraine diagnosis
rates were not surprisingly higher for respondents
who had received medical consultation for headache,
30%–40% of migraine patients did not report receiving
a migraine diagnosis. These results highlight that
underdiagnosis of migraine is a concern in each coun-
try studied and point to the need to increase the rates of
consultation and diagnosis.

In addition, among the migraine respondents over-
all, OTC medications were much more commonly used
than either prescription acute or preventive treatments
for migraine. Current medical consultation was associ-
ated with increased use of prescription migraine
medications; in some countries, use of current acute
prescription medications was higher than that of
OTC drugs. The rate of using preventive medications
for migraine was also increased in this respondent
subset compared with other epidemiologic studies,
reaching >40% in the US and the UK.

This study is limited by self-reported data and the

potential for selection bias resulting from use of an

online platform and modest participation rates. These

survey results were not confirmed by medical record

review. Additionally, as these data were collected

during the COVID-19 pandemic, medical consultation

patterns could have been affected. Findings might not

be generalizable to the overall population of people

with migraine. Notably, the percentages of respondents

in each country with university education or higher in

this analysis were higher than national statistics for

each country (40), suggesting that people with lower

socio-economic status may have been underrepresented

in this study. Additionally, the study was conducted in

three English-speaking countries and in three countries

with other languages. Although we engaged in transla-

tion and backtranslation of questionnaires, performed

cognitive debriefing of translated measures, and con-

sulted with clinical experts from each country, there

may be some differences in survey performance

among the countries and in the different languages.

Finally, we used a modified version of the ICHD-3

migraine criteria, the AMS/AMPP Diagnostic Module

(4,21,22), to identify participants with migraine.

Although our results may be less comparable to those

of studies in which the full ICHD-3 criteria were used,

the AMS/AMPP criteria have been used in a number of

other US epidemiological studies, including CaMEO,

Migraine in America Symptoms and Treatment

(MAST), and OVERCOME (9,41,42) In addition, the

large sample size, rigorous prevention of duplicate/mul-

tiple entries, and quality checks on survey response

validity help to ensure this study’s overall validity and

meaning.

Conclusion

This initial report of baseline results from the

CaMEO-I Study highlights the extent of migraine-

related disability, with one-third to one-half of

respondents reporting moderate-to-severe disability

across countries. Despite minor country-to-country dif-

ferences in rates of self-reported medical diagnosis of

migraine and CM, underdiagnosis of migraine was a

concern in each country studied. Additionally, results

from this study suggest a potential underuse of pre-

scription migraine-specific medications and overuse of

OTC drugs, especially among those not under current

medical care for migraine. These findings provide

insights to aid in improving the management of

people with migraine.
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Article highlights

• The CaMEO-I Study demonstrated generally consistent demographics and disease burden among migraine
respondents from six countries.

• Although all migraine respondents met diagnostic criteria for migraine, the rate of self-reported medical
diagnosis of migraine was <50% (42.8%–49.3%) across all six countries.

• Individuals with migraine, especially those not currently managed by a healthcare professional, potentially
underuse prescription acute and preventive treatments.
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