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Original Article

Disability, HRQoL and resource use
among chronic and episodic migraineurs:
Results from the International Burden of
Migraine Study (IBMS)

AM Blumenfeld1, SF Varon2, TK Wilcox3, DC Buse4,
AK Kawata3, A Manack2, PJ Goadsby5 and RB Lipton4

Abstract

Background: Migraine imposes significant burden on patients, their families and health care systems. In this study, we

compared episodic to chronic migraine sufferers to determine if migraine status predicted headache-related disability,

health-related quality of life (HRQoL) and health care resource utilization.

Methods: A Web-based survey was administered to panelists from nine countries. Participants were classified as having

chronic migraine (CM), episodic migraine (EM) or neither using a validated questionnaire. Data collected and then

analyzed included sociodemographics, clinical characteristics, Migraine Disability Assessment, Migraine-Specific Quality

of Life v2.1, Patient Health Questionnaire and health care resource utilization.

Findings: Of the respondents, 5.7% had CM and 94.3% had EM, with CM patients reporting significantly more severe

disability, lower HRQoL, higher levels of anxiety and depression and greater health care resource utilization compared to

those with EM.

Interpretation: These results provide evidence that will enhance our understanding of the factors driving health care costs

and will contribute to development of cost-effective health care strategies.
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Introduction

Migraine is a common, disabling neurological disor-
der (1). Its prevalence generally ranges between 5%
and 8% for men and 11% and 16% for women (2–9).
Although migraine has a worldwide distribution,
there are regional variations in migraine prevalence;
rates are lowest in Africa and Asia, higher in Europe
and South America and highest in North America (2).
A recognized public health problem (10), migraine ranks
19th among all single causes for years lived with disability
according to theWorldHealthOrganization (WHO) (2).

The WHO considers a day lived with severe migraine
as disabling as a day lived with dementia, quadriplegia
or acute psychosis and more disabling than blindness,
paraplegia, angina or rheumatoid arthritis (11,12).
Because migraine attacks are episodic and recurrent,
assessing headache-related disability exemplifies the
challenges presented by chronic disorders with episodic

attacks (CDEAs) (13). CDEAs (e.g. migraine, epilepsy,
asthma and angina) are characterized by symptomatic
attacks superimposed on an enduring predisposition to
attacks. As a group, CDEAs are highly prevalent and

1The Neurology Center, USA.
2Allergan, Inc., USA.
3United BioSource Corporation, USA.
4Montefiore Headache Center and Albert Einstein College of Medicine,

USA.
5University of California, USA.

Corresponding author:

Andrew Blumenfeld, The Neurology Center, 320 Santa Fe Drive, Suite

150, Encinitas, CA 92024

Email: blumenfeld@neurocenter.com

Cephalalgia

0(0) 1–15

! International Headache Society 2010

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/0333102410381145

cep.sagepub.com

 Cephalalgia OnlineFirst, published on September 2, 2010 as doi:10.1177/0333102410381145

 at ALLERGAN PHARMACEUTICAL on September 7, 2010cep.sagepub.comDownloaded from 

http://cep.sagepub.com/


disabling; they present a unique set of challenges and
opportunities (13).

Like other CDEAs, headache-related disability
increases on days with attacks. Migraine attacks may
necessitate complete bed rest and interfere with occu-
pational and educational functioning, ability to do
household work and chores as well as family
responsibilities, and social and leisure activities
(14,15). Headache-related disability can be measured
with the Migraine Disability Assessment (MIDAS)
questionnaire, which assesses lost work and per-
sonal time in the preceding three months due to
migraine (16). MIDAS is used as an outcome measure
and as a basis for treatment stratification in clinical
trials (17,18) and treatment guidelines (19). Migraine
sufferers also experience reductions in health-related
quality of life (HRQoL) (13,14,20). Chronic migraine
(CM) sufferers are significantly more likely to report
depression, anxiety, chronic pain and respiratory disor-
ders (21). The economic impact of migraine includes
both increased health care costs and lost workplace
productivity; the impact is most severe for those with
CM (22,23).

Persons with migraine have been classified based on
headache frequency: episodic migraine (EM; <15 head-
ache days per month) and CM (�15 headache days per
month). In the second edition of the International
Classification of Headache Disorders (ICHD-II), CM
is listed as a complication of migraine (24). Although
the specific criteria for CM have been debated, this
term always describes migraine sufferers with headache
on 15 or more days per month (25,26).

Most epidemiologic studies and clinical trials have
focused on EM, often excluding the most disabled seg-
ment of sufferers, patients with CM. The small number
of previously published epidemiologic studies have
mainly focused on single regions or single countries.
These studies vary in sampling strategies, methods
and endpoints, making international comparisons diffi-
cult (27). Consequently, we know little about the inter-
national distribution of headache-related disability,
clinical features that determine headache-related dis-
ability or consequences of headache-related disability
on HRQoL and resource use, particularly for CM
(28,29). Understanding the drivers and consequences
of headache-related disability provides a foundation
for the design of cost-effective interventions to reduce
the individual and economic burden. Improving our
understanding of migraine and taking steps to reduce
headache-related disability have been identified as
urgent public health priorities by the WHO in their
global campaign to lift the burden of migraine (30).
In addition, an effective approach to understanding
the burden of migraine may provide insights into
other chronic disorders with episodic attacks.

This study was undertaken by contemporane-
ously collecting data from a number of countries in
Western Europe, North America and Asia/Pacific to
facilitate direct international comparisons using the
same methodology. The objective of this study was to
determine the relationship between headache frequency
(CM vs. EM) and its consequences for individuals (dis-
ability, HRQoL) and society (health care system
burden). This paper will focus on the relationship
between headache frequency and its consequences.

Methods

Study design and population

This was a cross-sectional, Web-based observational
survey with participants from Australia, Canada,
France, Germany, Italy, Spain, United Kingdom,
Taiwan and the United States and was conducted
from February to April 2009.

This study was approved by a central ethics review
board (Institutional Review Board Services, Ontario,
Canada). Potential participants were identified from
panels maintained by Synovate Healthcare (Chicago,
IL, USA) (or its partner companies); eligible panelists
expressed willingness to complete Web-based health
surveys and as part of a health screen were asked
about previous natural diagnosis of a broad range of
health problems. For the survey, invitees previously
reported suffering from headaches or migraine (except
in Taiwan, where potential participants were selected
from the general pool). Participants completing the
survey were offered an incentive for participation in
the form of redeemable points and entry into a monthly
sweepstakes.

All male and female potential participants in tar-
geted countries were eligible for inclusion in the
survey if they were �18 years of age; had an active
email address at the time of study invitation; were
able to read and understand the official language of
their country of residence; and endorsed experiencing
over the last three months headaches not associated
with a cold, the flu, a head injury or a hangover.

Interested participants provided consent by ‘‘opting-
in’’ using a Web link (provided in the email invitation)
as a proxy for written informed consent. Validated
screening questions (31) assessed the diagnostic features
of migraine based on the ICHD-II criteria (24) and
determined eligibility. Those who did not respond to
the survey within three days of receipt were sent an
email reminder (Figure 1). Participants were also
asked to report the number of days in the last three
months with a headache of any intensity.

Eligible participants were categorized as either EM
(<15 headache days per month) (23) or CM (�15
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headache days per month) (24) at the time of survey
completion and enrollment continued until a minimum
of 50 chronic migraineurs were identified in each coun-
try (100 in the United States), except in Taiwan, where
data collected was terminated before the target goal
was reached due the small number of available health
panel members.

Data collection

Participants reported their age, gender, race, marital
status, employment status, education, household
income and height and weight. Household income
was classified as less than or equal to the median or
greater than the median for each country. Participants
also reported the number of headache types they expe-
rienced and then detailed characteristics for their most
severe and second-most severe headache type. The fre-
quency of the following headache symptoms were
reported using a four-point scale (‘‘never’’, ‘‘rarely’’,
‘‘less than half the time’’ or ‘‘half the time or more’’):
moderate or severe pain, throbbing pain, pain that wor-
sens with activity, worse pain on one side, nausea, pho-
tophobia and phonophobia. For each headache type,
headache intensity was measured using the Visual
Analog Scale (VAS) score on a 10-point scale and cat-
egorized as follows: mild (�4), moderate (5 and 6),
severe (7 and 8) and very severe (9 and 10). In addition,

comorbid conditions reported were based on self-report
of a physician diagnosis (SRPD). Conditions were
assessed by respondent endorsement of the item
‘‘Have you been told by a doctor or any other health
professional that you have any of the following health
problems?’’ Conditions were divided into five categories
(psychiatric, pain, vascular disease risk factors, vascular
disease events and other).

Migraine Disability Assessment Questionnaire

The MIDAS questionnaire, used to assess headache-
related disability, is the most frequently used disability
instrument in migraine research and clinical practice
(16,32,33). There is extensive evidence for reliability
and validity of the MIDAS, and it has been translated
into multiple languages (16,32–35). It is a self-adminis-
tered questionnaire consisting of five items that assess
days of missed activity or substantially reduced activity
due to headache in three domains—schoolwork/paid
employment, household work or chores, and non-
work (family, social and leisure) activities. Because
each day of headache could result in lost time in each
of the three domains, the maximum MIDAS score per
day is 3 and the maximum score over 3 months is 270.
Responses to these items are summed for a total score,
which can be categorized into one of four grades of
headache-related disability: grade I, little or no

Issue Web-based E-mail

invitation and opt-in link

(N=63,001)

69% Non-responders/
screening incomplete

(n=43,636)

31% Responders with
screening completed

(n=19,365)

Exclude

Exclude 45% Responders 
ineligible

(n=8,715)

82% Survey complete
(n=8,726)

94% Episodic 
migraine

(n=8,227)

6% Chronic 
migraine
(n=499)

Exclude

55% Responders 
eligible

(n=10,650)

18% Survey incomplete
(n=1,924)

Figure 1. Study participant disposition.
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disability (score of 0–5); grade II, mild disability (score
of 6–10); grade III, moderate disability (score of 11–20)
(36); and grade IV, severe disability (score of �21).

Review of MIDAS total scores, computed using the
standard scoring method, revealed that some partici-
pants had scores above the usual range of 0–270.
Some participants double counted disability days in a
specific domain. For example, separate questions are
asked about days of missed work and days with pro-
ductivity at work reduced by half or more, and
MIDAS instructions ask the participant not to report
a day as both a missed workday and a reduced
productivity day. A small proportion of participants
appear to have reported days as missed and also as
days of reduced activity, contributing to inflated
MIDAS total scores. Total scores were recomputed to
adjust for over-reporting. MIDAS responses were com-
pared to the maximum number of days possibly
impacted by headache based on total number of
headache days reported at screening. That is, if a par-
ticipant reports 10 headaches days, the maximum
MIDAS score is 30. If they report 20 headache days,
the maximum score is 60. Approximately 11% of
MIDAS scores were adjusted to bring them into
ranges consistent with their reported headache frequen-
cies. Less than 5% of cases were deemed to be outliers
(difference between their original MIDAS score and
their capped score �18; N¼ 445), and in the absence
of further information regarding the participant’s con-
dition, these cases were excluded from analyses that
included the MIDAS.

Division of MIDAS grade IV. MIDAS was originally
developed and validated for use with a general head-
ache sample. The standard MIDAS grading system
groups patients with scores of 21 and above into a
single category of ‘‘severe disability’’. While this divi-
sion works well for EM, a very high proportion of per-
sons with chronic migraine fall into grade IV.
Accordingly, for this study, we subdivided the most
severe category of grade IV to allow for a finer exam-
ination of variation within the most severely disabled
group. The new cutoff point for the highest grade was
based on the distribution of scores in the CM and EM
groups (approximately half of grade IV) to ensure suf-
ficient sample of CM and EM participants within the
highest category, and the highest category was divided
into grade IV-A, severe disability (scores of 21–40) and
grade IV-B, very severe (scores of 41–270).

Migraine-Specific Quality of Life Questionnaire,
version 2.1

The MSQ v2.1 (37) is a 14-item questionnaire designed
to measure how migraines affect and/or limit daily per-
formance. It is divided into three domains: ‘‘Role

Function-Restrictive’’ assesses how migraines limit a
sufferer’s daily social- and work-related activities;
‘‘Role Function-Preventive’’ assesses how migraines
prevent such activities; and ‘‘Emotional Function’’
assesses the emotions associated with migraine. Raw
dimension scores are computed as a sum of item
responses and rescaled to a 0–100 scale, where higher
scores indicate better HRQoL.

Patient Health Questionnaire-4 Items

Depression and anxiety were measured using the
Patient Health Questionnaire–4 Items (PHQ-4) (38), a
four-item, self-administered instrument that consists of
the first two items of the PHQ-9 and the first two items
of the Generalized Anxiety Disorder Assessment–7
Questions (GAD-7) (39,40). The first two items of the
GAD-7 constitute the two core Diagnostic and
Statistical Manual of Mental Disorders, fourth edition
(DSM-IV) (41), criteria for major depressive disorder
(MDD) and generalized anxiety disorder (GAD),
respectively. Responses were given on a four-point
Likert-type scale with cumulative scores ranging from
0 to 12. The higher the score, the more likely there is an
underlying depressive or anxiety disorder. Respondents
are assigned levels of severity based on their total score:
normal (0–2), mild (3–5), moderate (6–8) and severe (9–
12).

Health care resource utilization

Participants were asked about the frequency of resources
used over the previous three months for health care pro-
fessional visits, use of emergency department or urgent
care clinic, overnight hospital stay, diagnostic tests, and
any headache-specific treatments used including phar-
macologic and non-pharmacologic interventions.

Statistical analysis

Comparisons of sociodemographic and of clinical char-
acteristics between EM and CM were evaluated based
on Chi-square tests for categorical variables and two-
sample t-tests for continuous variables.

A descriptive summary of the headache-related
disability, HRQoL, and psychiatric comorbidities was
examined in a similar way. Multivariate models (linear
and ordinal logistic regression, as appropriate) were
also examined to evaluate differences between EM
and CM controlling for covariates of age, gender, coun-
try, education and comorbidities.

A descriptive summary of the number and propor-
tion of participants using resources and their frequency
of usage was performed. Poisson regression models
were used to examine the relationships between
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frequency of emergency department visits, hospitaliza-
tion, consultations with neurologists and primary care
provider visits. Multivariate models included CM or
EM status, age, gender, country, education and comor-
bidities. Because hospitalizations were relatively rare in
the sample, these were combined with emergency
department visits (by summing frequency of use of
each resource) for multivariate analyses. Associations
in these analyses were measured in terms of ratio of
average rate of usage with 95% confidence intervals
(CIs).

Role of the funding source

This study was funded by Allergan, Inc. The study
sponsor was involved in the study design, data collec-
tion, data analysis, data interpretation and the writing
of the article. AB, SV, TW and AK were involved in
development of the Web-based questionnaire. The ini-
tial first drafts of the introduction and discussion sec-
tions of this paper were written by AB and SV. The
initial first drafts of the methods and results sections
were written by AK and TW. All authors had full
access to all of the data. The corresponding author
had final responsibility for submission of this paper.

Results

Sample characteristics

A flow diagram of study participants and eligibility is
presented in Figure 1. A total of 63,001 panelists in nine
countries were contacted. Of those, 30.7% (N¼ 19,365)
responded to the email invitation and completed the
eligibility screening and 55.0% (N¼ 10,650) were

eligible to complete the survey based on screening cri-
teria. Surveys were completed by 81.9% (N¼ 8726) of
eligible responders. The proportion of the sample rep-
resenting each of the nine countries ranged from 1.6%
(Taiwan) to 20.8% (US) for CM and 5.6% (Australia)
to 17.1% (France) for EM (Table 1).

The sociodemographic characteristics of the study
sample are presented in Table 2. The majority of the
participants were female (85.6% CM and 83.4% EM)
(p¼ .2059) and white/Caucasian (89.4% CM and
85.9% EM) (p< .0001) with an average age in years
(standard deviation [SD]) of 41.7 (12.1) for CM and
40.2 (11.4) for EM (p¼ .0049). Of those who chose to
respond (11.4% CM and 10.1% EM preferred not to
answer), participants with CM had a higher body mass
index (BMI), with 50.7% for CM and 43.7% for EM
classified as overweight or obese (p¼ .0129).

The CM and EM groups differed in ethnic compo-
sition (p< .001), with a relatively greater number of
Caucasian and Hispanic participants and a lower
number of Asian participants meeting criteria for
CM. The CM and EM groups also differed in employ-
ment status (p< .0001); fewer CM were employed full-
time (34.9% vs. 49.0%) compared to EM. There were
no meaningful differences between the groups in edu-
cation (�60% with more than a high-school education
for both groups) or those with household income above
the median (31.7% CM and 35.5% EM).

Participants with CM were more likely to report the
presence of comorbidities (Table 3) for all groupings
in the survey (p< .001). Group differences in non-
headache pain (39.1% CM and 18.4% EM)
(p< .0001) and psychiatric disorders (46.3% CM and
28.5% EM) (p< .0001) exceeded 15% between the
groups. Additionally, those with CM were two times
more likely to have experienced a vascular disease
event (8.2% CM and 3.3% EM) (p< .0001).

Clinical presentation

Approximately two-thirds (66.4%) reported that they
had been diagnosed with migraine by a health care pro-
vider, and the majority (78.9%) reported their head-
ache pain as ‘‘severe’’. Both occurred more frequently
in the CM group compared to the EM group (diagno-
sis: CM 79.0% vs. EM 65.6%; severe pain: CM 92.4%
vs. EM 78.1%; p< .0001). Additionally, headache
duration (hours), with and without medication, was
longer and headache intensity was greater when com-
paring CM and EM (p< .001). When evaluating head-
ache features, participants with CM reported greater
frequency of moderate to severe pain, throbbing, pho-
tophobia and phonophobia compared to those with
EM (p< .05). Findings on clinical presentation are pro-
vided in Table 4.

Table 1. Frequency of chronic migraine and episodic migraine

by country

Country1
Chronic migraine

(N¼ 499)

Episodic migraine

(N¼ 8227)

Total sample 499 8227

Australia 55 (11.0%) 461 (5.6%)

Canada 55 (11.0%) 626 (7.6%)

France 57 (11.4%) 1404 (17.1%)

Germany 52 (10.4%) 1397 (17.0%)

Italy 55 (11.0%) 921 (11.2%)

Spain 56 (11.2%) 645 (7.8%)

Taiwan 8 (1.6%) 659 (8.0%)

United Kingdom 57 (11.4%) 1013 (12.3%)

United States 104 (20.8%) 1101 (13.4%)

1Proportion is expressed as percent of overall CM and EM samples.
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MIDAS classification (headache disability)

The MIDAS classification of the participants indicated
thatmore than a quarter (29.4%;N¼ 2432)metMIDAS

grade I, with those classified as grade III, 23.1%
(N¼ 1910), being the next highest. The remaining par-
ticipants were classified in grade II, 20.8% (N¼ 1726);
grade IV-A, 17.1% (N¼ 1420); or grade IV-B, 9.6%
(N¼ 793). The distribution across the MIDAS

Table 2. Sociodemographic characteristic of participants with chronic migraine and episodic migraine

Characteristic CM (N¼ 499) EM (N¼ 8227) p values3

Age, mean (SD) 41.7 (12.1) 40.2 (11.4) .0049

Female, n (%) 427 (85.6%) 6862 (83.4%) .2059

BMI categories, n (%) .0129

Underweight (below 18.5) 23 (4.6%) 375 (4.6%)

Normal (18.5–24.9) 171 (34.3%) 3428 (41.7%)

Overweight (25.0–29.9) 126 (25.3%) 1971 (24.0%)

Obese (30.0 and above) 122 (24.4%) 1620 (19.7%)

Prefer not to answer 57 (11.4%) 833 (10.1%)

Race/ethnicity, n (%) <.0001

White/Caucasian1 446 (89.4%) 7064 (85.9%)

Asian 10 (2.0%) 670 (8.1%)

Black 5 (1.0%) 60 (0.7%)

Hispanic or Latino/Latin American 24 (4.8%) 228 (2.8%)

Other 9 (1.8%) 164 (2.0%)

Prefer not to answer 5 (1.0%) 41 (0.5%)

Employment status, n (%) <.0001

Employed, full-time 174 (34.9%) 4033 (49.0%)

Homemaker 71 (14.2%) 979 (11.9%)

Unemployed 44 (8.8%) 514 (6.2%)

Disabled 68 (13.6%) 421 (5.1%)

Employed, part-time 63 (12.6%) 1258 (15.3%)

Student 27 (5.4%) 440 (5.3%)

Retired/Other 49 (9.8%) 549 (6.7%)

Prefer not to answer 3 (0.6%) 33 (0.4%)

Education, n (%) .0264

Less than a high-school diploma 70 (14.0%) 1128 (13.7%)

High-school graduate 123 (24.6%) 2004 (24.4%)

Some college, no degree/associate degree 152 (30.5%) 2051 (24.9%)

Bachelors degree 63 (12.6%) 1418 (17.2%)

Masters degree 28 (5.6%) 502 (6.1%)

Doctoral degree 8 (1.6%) 111 (1.3%)

Professional degree 33 (6.6%) 747 (9.1%)

Other 16 (3.2%) 202 (2.5%)

Prefer not to answer 6 (1.2%) 64 (0.8%)

Total annual household income2, n (%) .1673

�Median country income 265 (53.1%) 4036 (49.1%)

>Median country income 158 (31.7%) 2924 (35.5%)

Prefer not to answer 76 (15.2%) 1267 (15.4%)

CM¼ chronic migraine. EM¼ episodic migraine. SD¼ standard deviation. BMI¼ body mass index.
1White/Caucasian group includes Arab and Middle Eastern participants.
2Proportions are based on country-specific median income.
3p values were based on Chi-square tests for categorical variables and two-sample t-tests for continuous variables.
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Table 4. Clinical characteristics of participants with chronic migraine and episodic migraine

Characteristic CM (N¼ 499) EM (N¼ 8227) p value1

Health care provider told you that you suffer from migraines, N (% yes) 394 (79.0%) 5397 (65.6%) <.0001

Headache duration with medication

Average duration (in hours), mean (SD) 24.1 (46.8) 12.8 (25.0) <.0001

Headache duration without medication

Average duration (in hours), mean (SD) 65.1 (62.2) 38.8 (39.9) <.0001

Headache pain severity, n (%)

Mild 2 (0.4%) 114 (1.4%) <.0001

Moderate 36 (7.2%) 1690 (20.5%)

Severe 461 (92.4%) 6423 (78.1%)

Headache intensity2, mean (SD) 8.1 (1.4) 7.4 (1.8) <.0001

Headache intensity2, n (%)

Mild (0–3) 4 (0.8%) 291 (3.5%) <.0001

Moderate (4–6) 48 (9.6%) 1632 (19.8%)

Severe (7–8) 263 (52.7%) 4425 (53.8%)

Very Severe (9–10) 184 (36.9%) 1879 (22.8%)

Headache feature: moderate/severe pain, n (%)

Never 2 (0.4%) 100 (1.2%) <.0001

Rarely 21 (4.2%) 572 (7.0%)

Less than half the time 62 (12.4%) 1869 (22.7%)

Half the time or more 414 (83.0%) 5686 (69.1%)

Headache feature: throbbing, n (%)

Never 12 (2.4%) 334 (4.1%) .0015

Rarely 45 (9.0%) 1008 (12.3%)

Less than half the time 128 (25.7%) 2400 (29.2%)

Half the time or more 314 (62.9%) 4485 (54.5%)

Headache feature: worse with activity, n (%)

Never 34 (6.8%) 748 (9.1%) .0608

Rarely 62 (12.4%) 1274 (15.5%)

Less than half the time 130 (26.1%) 1993 (24.2%)

(continued)

Table 3. Comorbidities with chronic migraine and episodic migraine

Characteristic CM (N¼ 499) EM (N¼ 8227) p values1

Pain, n (%) 195 (39.1%) 1515 (18.4%) <.0001

Pain, mean2 (SD) 0.6 (0.8) 0.3 (0.6) <.0001

Vascular disease risk factors, n (%) 208 (41.7%) 2739 (33.3%) .0005

Vascular disease risk factors, mean2 (SD) 0.7 (0.8) 0.5 (0.8) <.0001

Vascular disease events, n (%) 41 (8.2%) 275 (3.3%) <.0001

Vascular disease events, mean2 (SD) 0.1 (0.4) 0.0 (0.3) <.0001

Psychiatric disorders, n (%) 231 (46.3%) 2347 (28.5%) <.0001

Psychiatric disorders, mean2 (SD) 0.8 (0.8) 0.4 (0.7) <.0001

Other conditions, n (%) 249 (49.9%) 3089 (37.5%) <.0001

Other conditions, mean2 (SD) 0.9 (1.0) 0.6 (0.8) <.0001

CM¼ chronic migraine. EM¼ episodic migraine. SD¼ standard deviation.
1p values were based on Chi-square tests for categorical variables and two-sample t-tests for continuous variables.
2Mean represents mean number of comorbidities per participant reported for that group.
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Table 4. Continued

Characteristic CM (N¼ 499) EM (N¼ 8227) p value1

Half the time or more 273 (54.7%) 4212 (51.2%)

Headache feature: worse on just one side, n (%)

Never 18 (3.6%) 339 (4.1%) .6551

Rarely 41 (8.2%) 752 (9.1%)

Less than half the time 101 (20.2%) 1769 (21.5%)

Half the time or more 339 (67.9%) 5367 (65.2%)

Headache feature: nausea, n (%)

Never 30 (6.0%) 686 (8.3%) .2432

Rarely 111 (22.2%) 1742 (21.2%)

Less than half the time 157 (31.5%) 2675 (32.5%)

Half the time or more 201 (40.3%) 3124 (38.0%)

Headache feature: photophobia, n (%)

Never 4 (0.8%) 284 (3.5%) <.0001

Rarely 24 (4.8%) 660 (8.0%)

Less than half the time 125 (25.1%) 2287 (27.8%)

Half the time or more 346 (69.3%) 4996 (60.7%)

Headache feature: phonophobia, n (%)

Never 6 (1.2%) 247 (3.0%) .0061

Rarely 24 (4.8%) 644 (7.8%)

Less than half the time 138 (27.7%) 2249 (27.3%)

Half the time or more 331 (66.3%) 5087 (61.8%)

CM¼ chronic migraine. EM¼ episodic migraine. SD¼ standard deviation.
1p values were based on chi-square tests for categorical variables and two-sample t-tests for continuous variables.
2Based on MIDAS Question 7 (0–10 pain scale), where 0¼ no pain at all and 10¼ pain as bad as it can be.
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Figure 2. Percentage of respondents in Migraine Disability Assessment Scale (MIDAS) grades by monthly headache frequency.
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quintiles varied considerably depending on the number
of headache days (Figure 2). CM participants had sig-
nificantly higher mean MIDAS scores (least-
squares [LS] mean [standard error {SE}]: CM 72.57
[0.93] vs. EM 14.49 [0.23], p< .0001), indicating
more severe disability compared to EM participants
(Table 5). This finding remained even when accounting
for age, gender, country, education and comorbidity
differences between the groups (LS mean [SE]: CM
67.67 [1.04] vs. EM 13.57 [0.46], p< .0001). The propor-
tion of participants (adjusting for covariates) with
MIDAS scores above 21 (grade IV-A, severe or IV-B,
very severe) were 78.0% for CM, compared to 23.3%
for EM.

Migraine-specific quality of life

CM was associated with consistently lower MSQ Role
Function-Preventive, Role Function-Restrictive, and
Emotional Function scores in both univariate and mul-
tivariate analyses (Table 5). Although adjustment for
other covariates reduced the magnitude of differences in
scores between CM and EM sufferers, these differences
remained statistically significant (p< .0001). All else
being equal, MSQ scores for chronic migraineurs
were, on average, 6.0 points lower than episodic
migraineurs on the Function-Preventive subscale, 7.9
points lower on Function-Restrictive, and 13.5 points
lower on Emotional Function (Figure 3).

Table 5. Impact and psychiatric comorbidities associated with chronic migraine and episodic migraine

Unadjusted model1 Adjusted model2

CM (N¼ 499) EM (N¼ 8227) p value3 CM (N¼ 499) EM (N¼ 8227) p value3

MIDAS4

LS mean (SE) 72.57 (0.93) 14.49 (0.23) <.0001 67.67 (1.04) 13.57 (0.46) <.0001

Grade I, n (%) 32 (6.82%) 2400 (30.72%) 31 (7.24%) 2187 (31.01%)

Grade II, n (%) 17 (3.62%) 1709 (21.88%) 17 (3.97%) 1552 (22.00%)

Grade III, n (%) 49 (10.45%) 1861 (23.82%) 46 (10.75%) 1674 (23.73%)

Grade IV-A, n (%) 73 (15.57%) 1347 (17.24%) 66 (15.42%) 1197 (16.97%)

Grade IV-B, n (%) 298 (63.54%) 495 (6.34%) 268 (62.62%) 443 (6.28%)

Odds ratio (95% CIs) 20.07 (16.54, 24.36) <.0001 16.86 (13.72, 20.72) <.0001

MSQ v2.1, LS mean (SE)

Role Functioning

Preventive

61.37 (1.08) 71.68 (0.27) <.0001 66.07 (1.18) 72.09 (0.52) <.0001

Role Functioning

Restrictive

44.37 (1.08) 56.46 (0.26) <.0001 50.55 (1.17) 58.49 (0.52) <.0001

Emotional Functioning 48.27 (1.20) 67.20 (0.29) <.0001 54.79 (1.29) 68.27 (0.57) <.0001

PHQ-45,6

LS mean (SE) 5.63 (0.14) 3.76 (0.04) <.0001 5.18 (0.16) 3.66 (0.07) <.0001

Normal, n (%) 132 (26.4%) 3346 (40.7%) 122 (26.9%) 3021 (40.7%)

Mild, n (%) 130 (26.0%) 2800 (34.0%) 118 (26.1%) 2538 (34.2%)

Moderate, n (%) 131 (26.2%) 1539 (18.7%) 116 (25.6%) 1390 (18.7%)

Severe, n (%) 106 (21.2%) 542 (6.6%) 97 (21.4%) 473 (6.4%)

Odds ratio (95% CIs) 2.58 (2.19, 3.04) <.0001 2.20 (1.84, 2.62) <.0001

CM, chronic migraine; EM, episodic migraine; MIDAS, Migraine Disability Assessment; LS, least-squares; SE, standard error; MSQ v 2.1, Migraine Specific

Quality of Life Questionnaire, version 2.1; PHQ-4, Patient Health Questionnaire-4 Items; CI, confidence interval.
1Unadjusted models include migraine group only.
2Adjusted models include migraine group and covariates: age, gender, country, education and comorbidities (pain, vascular disease [VD] risk factors, VD

events, psychiatric disorders, other conditions).
3CM vs. EM comparison from linear regression models (analysis of covariance [ANCOVA]) for MIDAS, MSQ v2.1 and PHQ-4 were continuous scores and

ordinal logistic regression models for MIDAS and PHQ-4 were categorical groupings.
4Frequency of headache-related disability over the previous 3 months using MIDAS. MIDAS quintiles were categorized as follows: 0-5 (grade I),

6-10 (grade II), 11-20 (grade III). 21-40 (grade IV-A) and 41-270 (grade IV-B).
5PHQ-4 scores were categorized as follows: 0-2 (normal), 3-5 (mild), 6-8 (moderate), 9-12 (severe).
6The adjusted model for PHQ-4 did not include psychiatric comorbidity.
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Anxiety and depression

Anxiety and depression, as measured by the PHQ-4,
was worse for participants with CM compared to EM
(LS mean scores [SE]: CM 5.63 [0.14] vs. EM 3.76
[0.04], p< .001). Again, although adjustment for other
covariates reduced the magnitude of differences in
scores between CM and EM, these differences remained
statistically significant (p< .001) (Table 5). Moderate to
severe anxiety and depression (PHQ-4 scores >5) was
more prominent for CM compared to EM (47.0% vs.
25.1%, adjusted model).

Resource utilization

The frequency of primary care physician, neurologist
and emergency department visits and hospitalizations
was markedly higher among participants with CM
(Table 6). Nearly twice as many chronic migraineurs
reported at least one primary care visit in the previous
three months, three times as many reported neurologist
visits, and 1.5 times as many reported having emer-
gency department visits compared to episodic

migraineurs. Hospitalizations were quite rare in the
sample as a whole, but slightly more common for CM
than EM (2.8% vs. 1.8%, p¼ .086).

Analyses based on the frequency of use for these
health care resources revealed a similar pattern to the
other outcomes. In univariate analyses for each health
care resource type (adjusting for sociodemographic var-
iables and comorbidities), the odds ratio of experienc-
ing primary care provider (PCP) visits was 2.32 (95%
CI: 2.15–2.51) for CM vs. EM, 3.23 (2.78–3.75) for
neurologist visits, 3.01 (2.56–3.55) for emergency
department visits and 2.84 (1.99–4.06) for hospitaliza-
tions (Table 6).

Discussion

Migraine is a common condition associated with high
levels of headache-related disability. Our study in 8726
people with migraine confirms the burden of both EM
and CM in many countries around the world. In addi-
tion, the demographic and comorbidity data in this
study show that CM patients are more likely than
EM patients to be overweight, unemployed and more
depressed and anxious. This multinational study
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suggests that CM is significantly more disabling than
EM, impairing HRQoL and imposing a greater
burden on the individual and the health care system.
This is consistent with country-specific findings from
previous clinic- and population-based studies, in which
CM patients sufferered greater impairment in occupa-
tional, educational, family and social aspects of life, a
poorer quality of life (42), more medical and psychiatric
comorbidities (21), and greater perceived frustration
and burden due to migraine compared to episodic
migraineurs (28,43). Headache intensity and headache
features, such as pain intensity, have been shown in
other studies to predict headache-related disability
(44). In a French population-based survey, HRQoL
scores were correlated with headache frequency, severity
and headache-related disability (45). In two US studies
and one UK study, people who reported ‘‘moderate’’,
‘‘severe’’ and ‘‘very severe’’ migraines (based on pain
intensity) scored significantly lower (worse state) on
the HRQoL scale than the general population (46,47).

Relieving and/or preventing pain and headache-
related disability are the primary goals of treatment
and as expressed in treatment guidelines (48). As a con-
sequence, high levels of headache-related disability
reflect unmet treatment needs. In this study, we found
that participants with CM reported higher levels of
headache-related disability and health care resource uti-
lization (e.g. physician visits and emergency care), far
greater than those with EM. This finding is consistent
with previous country-specific reports (23,28,49).

One of the important considerations when establish-
ing treatment goals is clinical presentation. In this study,
in addition to headache frequency, participants with
CM report headaches of longer duration, more severe
pain and greater pain intensity. Additionally, headache
features of moderate to severe pain, throbbing, photo-
phobia and phonophobia occur more often. Thus, asso-
ciated symptoms are more prominent in the CM than
the EM population. Similar findings were present in the
American Migraine Prevalence and Prevention (AMPP)
study (22). This suggests that as migraine chronification
occurs, clinical features of the individual attack still
remain prominent. Identification of these headache
parameters during the clinical assessment may provide
more insight for establishing a treatment plan.

It has been demonstrated that information about the
disability associated with migraine attacks (or lack of)
influences health care providers perceptions of illness
severity, diagnosis, and treatment; and that fully assess-
ing this impact improves migraine treatment (50). The
five-grade MIDAS scoring system developed for this
study allowed us to better characterize headache-
related disability, particularly in the CM group. The
traditional cutoff for ‘‘severe’’ disability (MIDAS

grade IV- 21 points) may mask the worsening disability
resulting from greater frequency of headaches. Further
subdivision of the scale at a score of 41 points revealed
an increasing proportion of respondents with scores
above this threshold who experienced 12–19 headache
days per month. This suggests that this revised MIDAS
grading system using quintiles is closely aligned with
the definition of CM and EM proposed by the
ICHD-II. In addition, due to the greater number of
days with headache, CM patients tended to double
report on the MIDAS questions leading to falsely ele-
vated scores. There was no double reporting associated
with EM patients in this study or previous studies as the
total number of days with disability is much fewer, so
errors of this type are not detected.

This study has several potential limitations.
Despite a moderate participation rate of 31%, the min-
imum sample of CM participants was reached in all
countries except Taiwan. The low recruitment of
Taiwanese participants may have been due the fact
that participants were contacted from a general pool
of survey participants rather than prescreened for head-
ache or migraine. Electronic collection of the data may
also introduce a participation bias because individuals
lacking appropriate computer skills and/or access to
resources would not have been contacted. Despite
this, our results are broadly compatible with other stud-
ies with higher participation rates. The clinical informa-
tion in this study including headache frequency,
symptomology, and medical and psychiatric comorbid-
ities was not based on medical records or health care
provider diagnosis; rather it was based on respondent
self-report. However, in clinical practice much of that
data is collected as self-report, and we used validated
tools for assessing headache-related disability and
HRQoL.

A number of factors make this study unique. The
strengths include the strong statistical power, achieved
by its large sample size and multinational subject pool
with participants from nine countries across North
America, Europe and the Asia/Pacific region.
Additionally, this study applied uniform methodology
across study countries, using well-validated headache-
related disability and HRQoL instruments and strong
analytics. The results from this study extend our under-
standing of the international burden of chronic
migraine, and could be used as a foundation for
health policy assessment of health care management
strategies for CM at a global level and allow for more
direct country-to-country comparisons. The tools used
to gather data in this study were shown to have univer-
sal application, and the data in this study could be gen-
eralized to other countries. Thus, countries with fewer
resources for research can extrapolate from extensive
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study data that already exists or has been collected here,
as well as from data that are likely to emerge in the
future. Countries could use these data to make determi-
nations about headache-related disability, HRQoL,
medical and psychiatric comorbidities, health care
resource allocation and health care management proto-
cols. Finally, this study introduced a revised scoring
system for the MIDAS, allowing for greater sensitivity
in its use with CM. Further analysis of the data relating
to disability and resource use may afford a clearer and
more objective indication of the inflection point at which
migraine chronification occurs.

The identification of disease-specific needs can be
the first step in a broader plan to develop cost-effective
health care management strategies. Multinational
research studies such as this one can have a broad
international impact on health care management and
planning by shedding light on the needs of patients
with migraine worldwide. Future work will include
more detailed examination of country-specific
differences, which may be in part due to health care sys-
tems, resource availability and other cultural factors.
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