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Abstract

Objective: The ObserVational survey of the Epidemiology, tReatment and Care of
MigrainE (OVERCOME; United States) study is a multicohort, longitudinal web sur-
vey that assesses symptomatology, consulting, diagnosis, treatment, and impact of
migraine in the United States.

Background: Regularly updating population-based views of migraine in the United
States provides a method for assessing the quality of ongoing migraine care and iden-
tifying unmet needs.

Methods: The OVERCOME (US) 2018 migraine cohort involved: () creating a demo-
graphically representative sample of US adults using quota sampling (n = 97,478), (ll)
identifying people with active migraine in the past year via a validated migraine diagnos-
tic questionnaire and/or self-reported medical diagnosis of migraine (n = 24,272), and
(Il) assessing consultation, diagnosis, and treatment of migraine (n = 21,143). The cur-
rent manuscript evaluated whether those with low frequency episodic migraine (LFEM;
0-3 monthly headache days) differed from other categories on outcomes of interest.
Results: Among the migraine cohort (n = 21,143), 19,888 (94.1%) met our International
Classification of Headache Disorders, 3rd edition-based case definition of migraine and
12,905 (61.0%) self-reported a medical diagnosis of migraine. Respondents’ mean (SD)
age was 42.2 (15.0) years; 15,697 (74.2%) were women. Having at least moderate disabil-
ity was common (n = 8965; 42.4%) and around half (n = 10,783; 51.0%) had consulted a
medical professional for migraine care in the past year. Only 4792 (22.7%) of respondents
were currently using a triptan. Overall, 8539 (40.4%) were eligible for migraine preven-

tive medication and 3555 (16.8%) were currently using migraine preventive medication.

Abbreviations: AMPP, American Migraine Prevalence and Prevention Study; AMS, American Migraine Study; CGRP, calcitonin gene-related peptide; Cls, confidence intervals; CM,
chronic migraine; EM, episodic migraine; HCP, healthcare providers; HFEM, high frequency episodic migraine; ICHD-3, International Classification of Headache Disorders, 3rd edition;
IRB, Institutional Review Board; LFEM, low frequency episodic migraine; MAST, Migraine in America Symptoms and Treatment; MFEM, moderate frequency episodic migraine; MIDAS,
Migraine Disability Assessment; ORs, odds ratios; OTC, over-the counter; OVERCOME, ObserVational survey of the Epidemiology, tReatment and Care of MigrainE; RRs, rate ratios; SD,
standard deviation; SR-MD, self-reported a medical diagnosis; US, United States.
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sodic migraine.
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INTRODUCTION

Migraine is a chronic neurological disease that affects ~15% of indi-
viduals in the United States’? and causes substantial personal and
economic costs.>” The World Health Organization ranks migraine as
the second leading cause of years lived with disability and the leading
cause of disability in women age 15-49 years.8 Monitoring patterns
of consultation, diagnosis, and treatment provides a method for as-
sessing the quality of ongoing medical care and identifying barriers to
better outcomes. The US population-based studies of migraine over
the past 30 years have provided ongoing snapshots of migraine” ™ that
reflect evolving consulting, diagnostic, medication, and impact/burden
patterns (Table 1). These studies have shown that the percentage of
those responding to population-based surveys whose symptoms iden-
tify them as having migraine has gone up over time and the impact
of migraine may be increasingf"13 Emerging developments in migraine
treatment may herald a new era of migraine care.* In particular, novel
monoclonal antibodies that target calcitonin gene-related peptide
(CGRP), small molecule CGRP receptor antagonists, serotonin 5-HT*F
agonists, devices, and biobehavioral approaches offer healthcare pro-
viders (HCPs) a broader range of treatment options.>*¢

The ObserVational survey of the Epidemiology, tReatment and
Care of MigrainE (OVERCOME; United States) study is a longitu-
dinal, multicohort, web-based study annually recruited in a demo-
graphically representative sample of the US population. The primary
objective of OVERCOME (US) is to monitor changes in patterns of
consultation, diagnosis, acute and preventive treatment for migraine,
and the impact of migraine over time as novel classes of treatment
come into wider use. The current manuscript is the primary analyses
of the initial OVERCOME (US) 2018 cohort and establishes the base-
line of consulting, treatment, and impact of migraine while also con-
sidering potentially relevant covariates, such as sociodemographic
characteristics and having a self-reported medical diagnosis (SR-MD)
of migraine overall and across monthly headache day categories.
We hypothesized that those with low frequency episodic migraine
(LFEM; 0-3 monthly headache days) would differ from those with
moderate frequency EM (MFEM; 4-7 monthly headache days), high
frequency EM (HFEM; 8-14 monthly headache days), and chronic

Those with LFEM differed from moderate and high frequency episodic migraine and
chronic migraine on nearly all measures of consulting, diagnosis, and treatment.

Conclusion: The OVERCOME (US) 2018 cohort revealed slow but steady progress in
diagnosis and preventive treatment of migraine. However, despite significant impact
among the population, many with migraine have unmet needs related to consulting for
migraine, migraine diagnosis, and getting potentially beneficial migraine treatment.

Moreover, it demonstrated the heterogeneity and varying unmet needs within epi-

diagnosis, episodic migraine, headache, migraine, treatment, unmet need

migraine (CM; 215 monthly headache days) on sociodemographics,
consultation, and treatment patterns.

METHODS
Study design

OVERCOME (US) is a prospective, longitudinal (up to 2 years), mul-
ticohort, web-based survey of adults with and without migraine in
the United States. The current analyses focus specifically on the
2018 migraine cohort baseline cross-sectional survey, fielded from
September to November 2018. The study received approval from
Sterling Institutional Review Board (IRB ID #6425-001); all respond-
ents provided electronic informed consent to participate in a general
health-related survey. Participation was voluntary and respondents
received a nominal honorarium (survey panel points that accumu-
late and can be used toward gift cards and other cash equivalent
vouchers).

OVERCOME (US) is a closed survey and requires panel mem-
bers to log-in to participate. Following consent, cookies were cre-
ated to identify unique users, however, identifiable data were not
collected in the study data. Prior to fielding, the survey underwent
qualitative testing. During and following fielding, quality control
measures included verifying programmed response ranges, per-
forming consistency checks, evaluating length of interview, and
ensuring an answer for each question was entered before moving
to the next. Where appropriate, response options of “prefer not to
answer,” “don’t know,” “does not apply to me,” and “don't remem-
ber” were included to accommodate those unable or unwilling to
provide a definitive answer to a specific question. When appropri-
ate, survey response option randomization and adaptive question
logic were applied. Table S4 provides full details regarding the pro-
gramming, recruitment, enrollment, and survey administration of
OVERCOME (US).

Establishing the migraine cohort involved three phases: (1)
creating a demographically representative sample of US adults,
(2) identifying those with active migraine, and (3) characterizing
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Phase I2: Potential respondents invited®
(N=1,888,290)

Potential respondents did not

A 4

access screener (N=1,742,057)

Demographic Screening Survey
(N=146,233)

Phase |: Potential respondents accessing the

\ 4

Phase |: Consented to participate
(N=125,306)

Did not pass Demographic

! Screen(N=27,828)
: RNot eligible or overquota

\ 4

i 4

(N=1,024)

Phase I°: Demographically Representative
Sample of US Adults
(N=97,478)

! RQuit Screener(N=26,255)
: RDuplicate respondents or
inconsistent responses (N=549)

Phase II: Headache in
the past year?

Phase Il: Met ICHD-3
criteria and/or
SR-MD of migraine?

Yes

Eligible for non-active migraine
/non-migraine sample (N=58,107)

Eligible for non-active migraine
/non-migraine sample (N=15,099)

v

(N=440)

Treatment Survey (N=23,832)

Phase Il19: Migraine Consulting, Diagnosis,

o+ Do not complete survey

Yy

1 (N=2,689 H
aq i

(N=21,143)

Phase Ill: OVERCOME (US) 2018 Cohort

FIGURE 1 Consort diagram for OVERCOME (US) 2018 migraine cohort wave 1 (N = 21,143). SR-MD, self-reported medical diagnosis of
migraine. °Phase | = Creating a demographically representative sample of US adults. bTargeted sampling to represent the US adult population
in terms of key demographic characteristics (age, sex, race, and geography) were applied. “Phase Il = Identifying Respondents with Migraine.
9Phase Ill = Establishing the Migraine Cohort. ICHD-3, International Classification of Headache Disorders 3rd edition; OVERCOME,
Observational survey of the Epidemiology, Treatment, and Care of Migraine; SR-MD, self-reported medical diagnosis of migraine [Color

figure can be viewed at wileyonlinelibrary.com]

symptomatology, consultation, treatment, and impact of migraine.

Figure 1 provides a diagram of respondent flow.

Phase I: Creating a demographically representative
sample of US adults

The purpose of phase | was to create, via quota sampling, a respond-
ent population that was demographically representative of US
adults reflecting the marginal distribution of geography (Northeast,
Midwest, South, and West), age (18-34, 35-44, 45-54, 55-64,
and 65+ years) race (American Indian/Alaska native, Asian/Asian

American/Native Hawaiian/Asian or Pacific Islander, Black/African
American, White/Caucasian, and other), and sex, with age and race
nested in sex.

Potential respondents came from five commercial consumer
survey panels: Lightspeed Research, Dynata, DISQO, EMI Research
Solutions, and Market Cube. These panels recruit members via email,
e-newsletter campaigns, banner placement, partnerships, and direct
mail and require double opt-in (individuals sign up for the panel and
then confirm participation via email; see Table S4 for further details).

Inclusion criteria for phase | were: (1) age 18 years or older, (2)
US resident, (3) online survey panel member, (4) internet access, (5)
ability to read and write English, and (6) ability to provide electronic
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informed consent. Email invitations, taking into account an individ-
ual’s demographic characteristics, were sent in batches to random
panel members to participate in a general health survey. Sample
performance was monitored daily (using results from a demographic
screener within the OVERCOME survey) and as quota targets were
reached, the random selection process was refined to target panel
members matching demographic characteristics for quotas not yet
reached. Industry standards (e.g., using digital fingerprints) were
applied to retain confidentiality while preventing multiple entries
from the same individual across panels. A total of 97,478 individuals
responded to the invitation, consented to participate, were eligible,
completed the demographic screener, and made up the demograph-

ically representative sample of US adults.

Phase Il: Identifying respondents with migraine

The purpose of phase Il was to identify respondents with migraine
in the demographically representative sample. This phase involved
initially asking a series of questions surrounding the respondent’s
health and comorbidities, including a question about whether the
respondent had at least one headache in the past 12 months not
associated with head injury/iliness/hangover. These potentially eli-
gible individuals were assessed for migraine in two ways: (1) they
completed the validated American Migraine Study (AMS)/American
Migraine Prevalence and Prevention Study (AMPP) migraine diag-
nostic questionnaire to determine if they had migraine (algorith-
mic details can be found elsewhere)”'%'%17 and/or (2) they had an
SR-MD of migraine defined by indicating that a health care provider
had told them that they had migraine” and/or “chronic migraine or
transformed migraine.” We identified 23,832 individuals with mi-
graine and also sampled a control group of 10,000 individuals with-
out active migraine in the past year and no SR-MD of migraine. The
control group was demographically matched to the US Census data.
The sample of respondents (n = 23,832) who met the above crite-
ria for migraine were invited to complete the Migraine Assessment
Survey in order to achieve our sample aim of at least 20,000 with
migraine (to analyze smaller subgroups and account for potential loss

at follow-up surveys).

Phase lllI: Establishing the migraine cohort

Those with migraine were invited to complete the phase Il survey,
which assessed consultation, treatment, and impact of migraine.
To be included in the migraine cohort, individuals were required
to answer all questions assessing the consultation, treatment, and
impact of migraine. Among the 23,832 with migraine, 2689 (11.3%)
did not complete the entire assessment and were not included in
the migraine cohort. OVERCOME (US) aimed to have at least 20,000
people with migraine in each cohort in order to provide 90% power
for detecting statistically significant differences within the cohort
longitudinal analyses at 1 year and allow for evaluation of smaller

subgroups that would not be feasible with a smaller baseline sample.
The 21,143 people who made up the 2018 migraine cohort met the

cohort sample size aim.

Measures

Table S1 provides a full list of domains measured within Wave 1.
Sociodemographic data included in the current analyses were age
(truncated at 85 years for data privacy), sex, marital status, employ-
ment status, household income (reported in $25K increments where
$100K and above was consolidated for modeling purposes), educa-
tion (where groups were consolidated into less than high school de-
gree, high school degree/less than college degree, college degree or
more for modeling purposes), ethnicity, and race. Migraine-related
characteristics included age at migraine diagnosis, years between
first attack and diagnosis, average monthly headache days (over the
past 3 months). The Migraine Symptom Severity Scale assessed how
often specific migraine-related symptoms (unilateral pain, pulsatile
pain, moderate or severe pain, pain made worse by activity, nausea,
photophobia, and phonophobia) were experienced (response op-

» o«

tions included: “never,” “rarely,” “less than half the time,” “half the
time or more,” and “all or nearly all the time”).**>'® Symptom pres-
ence was defined as a response of “half the time or more” or “all or
nearly all the time.” Migraine related-disability was assessed using
the five-item Migraine Disability Assessment (MIDAS) scale.!?%°
MIDAS quantifies the number of days an individual missed/had
reduced productivity at work/home/social events over the last
3 months.2%?! The number of days are categorized into the follow-
ing disability grades: I: 0-5 = little/no disability; II: 6-10 = mild; IlI:
11-20 = moderate; and IV: 221 = severe.

Respondents with migraine were asked about two aspects of
health care consulting for headache: (1) lifetime consultation by
specialty (primary care, neurology, headache specialist, pain spe-
cialist, emergency department, urgent care, retail clinic, and other)
for headache/migraine (marking “yes” for all that applied) and then
reporting the number of visits by specialty in the last 12 months
and (2) reporting the number of HCP visits by specialty for any
reason in the last 12 months. Within the survey, the term “special-
ist” (e.g., “headache specialist”) did not imply a formal designation
(e.g., United Council for Neurological Subspecialties certification or
National Headache Foundation Certificate of Added Qualification in
Headache Medicine).

Respondents identified lifetime and current use of acute and
preventive medications for migraine available at the time of the
survey. Acute medication use was defined as “currently using or
typically keeping on hand”; preventive medication use was defined
by having “taken or used in the last 3 months” for migraine preven-
tion. Eligibility for migraine prevention could be met in one of three
ways: 3 monthly headache days with severe disability (MIDAS >21),
4-5 monthly headache days with at least some disability (MIDAS
26), or =6 monthly headache days.'*'® |ndividuals also identi-
fied lifetime and current use of nonsurgical neurostimulation or
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biobehavioral treatments for migraine prevention. Both brand and
generic name(s) for acute and preventive medications were provided

in the survey.

Statistical analysis

Mean and standard deviations (SDs) or median and range were re-
ported for continuous variables and frequencies; percentages were
reported for categorical variables. Sensitivity and positive predic-
tive values of an SR-MD of migraine were calculated. Given that
those who did not have a headache in the last 12 months not due
to injury/illness were not asked any further questions regarding mi-
graine, specificity the negative predictive value was not calculable.
Results were calculated for the overall cohort and then stratified by
monthly headache day category (LFEM, MFEM, HFEM, and CM) to
test our hypothesis that individuals with LFEM would differ from
those with MFEM, HFEM, and CM in sociodemographics, consulta-
tion, and treatment patterns. To test these hypotheses, we utilized
unadjusted independent regression modeling in which we assessed
the relationship between respondents’ characteristics with LFEM to
MFEM, HFEM, and CM groups. Logistic regression models were used
for dichotomized outcomes (odds ratios [ORs]), linear regression
models were used for continuous variables with a normal distribu-
tion (beta), and Poisson regression models were used for continu-
ous variables with a Poisson distribution (rate ratios [RRs]). The 95%
confidence intervals (Cls) were calculated with alpha set to 0.05 to
evaluate the difference between LFEM and the group to which it is
being compared (MFEM, HFEM, and CM) on the outcome/measure
of interest. Results where the 95% Cl did not include 1.00 for OR
and RR, or 0.00 for beta, indicated a significant difference among
the groups. The null hypothesis was that there was no difference be-
tween LFEM and other headache categories on these variables. For
certain variables, the “prefer not to answer” response was excluded
from analysis (see Table 2). Statistical analyses were performed using
SAS Software version 9.4 (SAS Institute Inc., Cary, NC).

RESULTS
Respondent flow

Email invitations were sent to 1,888,290 individuals (Figure 1),
146,233 responded, and 125,306 consented to participate. Among
those, 97,478 were eligible for and completed the demographic
screener; these comprised a demographically representative sample
of US adults, constructed to match the 2018 US Census data (see
Table S2 for comparisons). Among the 97,478 participants, 39,371
had greater than or equal to one headache in the past year and were
potentially eligible for the migraine cohort. Among those, 24,272
met criteria for migraine (24.9% of those eligible); however, 440
were not invited to complete the assessment of consulting, diagno-
sis, and treatment of migraine as they responded after the migraine

cohort was closed. Among the 23,832 invited to complete the full
migraine assessment, 21,143 did so and constituted the migraine co-
hort. Among those, monthly headache day frequency distribution
was: LFEM = 12,299 (58.2%); MFEM = 4070 (19.2%); HFEM = 2291
(10.8%); and CM = 2483 (11.7%).

Sociodemographics and migraine-related
characteristics

As shown in Table 2, respondents had a mean (SD) age of 42.2 years
(15.0), 74.2% identified as female at birth, 56.1% were married/liv-
ing with a partner, 35.9% had a college degree, 44% were employed
full time, 49.6% had annual household income greater than or equal
to $50,000, 10.2% identified as Hispanic, and 79.3% identified as
White.

The logistic regression models revealed significant differences
of note between those with LFEM relative to MFEM/HFEM/CM re-
garding sex, race, income, education, and employment. Relative to
LFEM (71.6%), respondents in the MFEM (76.2%), HFEM (78.0%),
and CM (80.7%) categories were more likely to be female (OR [95%
Cl] range: MFEM 1.27 [1.17, 1.38]; HFEM 1.40 [1.26, 1.56]; and CM
1.65 [1.49, 1.84]). Similarly, relative to LFEM (76.7%), respondents in
the MFEM (82.0%), HFEM (83.2%), and CM (83.6%) categories were
more likely to identify as White (OR range: MFEM 1.39 [1.27, 1.52];
HFEM 1.50 [1.33, 1.68]; and CM 1.55 [1.38, 1.74]). For income, edu-
cation, and employment, relative to LFEM (53.4% income >$50,000
annually, 37.9% college degree, and 45.9% employed full time) those
in the HFEM and CM categories were less likely to have annual in-
come greater than $50,000 annually (HFEM 48.5% and CM 45.1%),
less likely to have a college degree (HFEM 33.4% and CM 30.4%) and
less likely to be employed full time (HFEM 41.9% and CM 34.7%) and
ORs across those three outcomes ranged from 0.63 to 0.85.

Among migraine-related symptoms, the five most commonly re-
ported were moderate or severe pain intensity (73.2%); pounding/
pulsating/throbbing pain (71.2%); phonophobia (62.9%); photopho-
bia (61.2%); and unilateral pain (53.0%). The average MIDAS score
was 19.3 (SD = 31.9). Overall, 42.4% of respondents reported at
least moderate disability (i.e., MIDAS >11) and increased with head-
ache day frequency from MFEM (57.5%), to HFEM (68.8%), and CM
(79.7%) categories (Figure 2).

Monthly headache day category
consultation and diagnosis

The proportion with at least one lifetime medical consultation for
headache/migraine was high (78.9%; Table 2). Consultation in pri-
mary care was most common (70.3%), followed by consultation in
neurology (28.1%) or headache specialist (15.6%; Figure 3). A total
of 31.0% had consulted at an emergency department or urgent care
center at least once. Lifetime consulting for headache/migraine at a
community/pharmacy walk-in/convenient care center was relatively
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FIGURE 2 MIDAS by monthly headache days stratified by monthly headache days (N = 21,143)
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FIGURE 3 Lifetime consultation for migraine or headache by specialty, stratified by monthly headache days (N = 21,143). Primary care =

primary care, family medicine, internal medicine office/clinic; Neurology = general neurologist office/clinic (not a headache specialist);

Headache Specialist = headache specialist office/clinic; Pain Specialist = pain specialist office/clinic; Emergency Department = emergency
department at a hospital; Urgent Care = urgent care center; Retail Clinic = community/pharmacy walk-in/convenient care center
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uncommon (12.3%). Among the 51.0% of the population who had
consulted for headache/migraine in the past 12 months, they had,
on average, 2.9 (SD = 7.8) visits. However, the median number of
headache/migraine visits was O for the population, 1 for those with
MFEM/HFEM, and 2 for those with CM (Table 2).

The logistic and Poisson regressions revealed significant differ-
ences of note between those with LFEM relative to MFEM/HFEM/
CM regarding lifetime consultation and number of visits in the last
12 months. Regarding lifetime consultation, those in the MFEM
(84.6%), HFEM (85.0%), and CM (91.7%) categories were at least 1.99
times more likely to have consulted than LFEM (73.3%; OR range:
MFEM 1.99 [1.81, 2.19]; HFEM 2.06 [1.82, 2.32]; and CM 4.02 [3.46,
4.66]). A similar pattern was observed for the number of times consult-
ing for any health care or for headache/migraine in the last 12 months
with the RRs being significantly higher for MFEM/HFEM/CM and the
absolute ratio rising with increasing monthly headache day frequency.

Almost all respondents (94.1%) screened positive for migraine
using the AMS/AMPP migraine diagnostic questionnaire. In total,
61.0% of respondents had an SR-MD (Table 3). Treating migraine as
defined by the diagnostic questionnaire as the gold standard, the
overall sensitivity of SR-MD for migraine was 58.6% and increased
with higher monthly headache day frequency, ranging from 51.9%
(LFEM) to 73.9% (CM). The positive predictive value of SR-MD for
people screening positive for migraine via the migraine diagnostic
questionnaire was 90.3% and was relatively stable across monthly
headache day categories, ranging from 87.0% (LFEM) to 94.3% (CM).
Among the 61.0% with an SR-MD of migraine, the average age at
migraine diagnosis was 23.7 years (SD = 11.8), and the average num-
ber of years between migraine onset and migraine diagnosis was
3.3 years (SD = 6.5; Table 2), and the averages for both age at diag-
nosis and years between onset and diagnosis varied by half a year or

less across monthly headache day categories.

Treatment patterns

Lifetime (97.1%) and current (94.2) use of acute (prescription or over-the-
counter [OTC]) treatment for migraine was high (97.1%). Although 76.8%
reported having used a prescription medication in their lifetime, only
40.0% currently used prescription medication. In total, 47.7% reported
lifetime use of an opioid for migraine and 19.1% reported currently using
an opioid for migraine. Lifetime use of triptans was reported by 35.0%
whereas 22.7% reported current use. Lifetime use of migraine preven-
tive medication was 26.1% (Table 2). Figure 4 shows that 40.4% of re-
spondents met eligibility criteria for migraine prevention; and 16.8%
were currently using a migraine preventive medication and this in-
creased with higher monthly headache day frequency (LFEM = 13.2%;
MFEM = 18.4%; HFEM = 20.4%; and CM = 28.9%; Figure 4). Table 2
shows that lifetime use of nonsurgical neurostimulation was 2.3% and
current use (last 3 months) was 1.2%. Lifetime use of biobehavioral
treatments was 18.4% and current use (last 3 months) was 14.2%.

The logistic regression revealed that those with MFEM/HFEM/
CM were all significantly more likely to report lifetime and current

TABLE 3 Screen positive for migraine via the AMS/AMPP diagnostic migraine screening module and/or self-reported medical diagnosis of migraine, stratified by monthly headache days

21,143)

(OVERCOME (US) 2018 migraine cohort; N

Monthly headache days

8-14

0-3

Total

2483)

(N=

2291)

(N=

4070)

(N=

12,299)

(N=

21,143)

(N=

%

%

%

%

%

Migraine

95.7%
75.0%
73.9%
70.7%
25.0%
4.3%

2376

96.1%
67.9%
66.6%
64.0%
32.1%
3.9%

2201
1556
1466

95.7%
65.7%
64.2%
61.5%
34.3%

4.3%

3897

92.8%
55.4%
51.9%
48.2%
44.6%

7.2%

11,414
6812

94.1%
61.0%
58.6%
55.1%
39.0%
5.9%

19,888
12,905
11,650
11,650
8238

AMS/AMPP module positive for migraine, yes

1862
1755

2675

SR-MD of migraine, yes

2502
2502
1395
173

5927
5927
5487

885

SR-MD, yes among AMS/AMPP positive, yes

AMS/AMPP positive, yes and SR-MD, yes

1755
621

1466
735

AMS/AMPP positive, yes and SR-MD, no

107

90

1255

AMS/AMPP positive, no and SR-MD, yes

Abbreviations: AMPP, American Migraine Prevalence and Prevention; AMS, American Migraine Study; OVERCOME, ObserVational survey of the Epidemiology, tReatment and Care of MigrainE; SR-MD,

self-reported medical diagnosis of migraine.
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M Eligible for Migraine Preventive Medication

100%

80%

60%

40.4%

40%

20%
13.2%

3.6%

Eligible for/Currently Taking Migraine Preventive Medication

0%
(N=21,143) (N=12,299)
TOTAL LFEM

81.5%

(N=4,070)
MFEM HFEM cM

M Currently Taking Migraine Preventive Medication

100.0%

100.0%

(N=2,291) (N=2,483)

Monthly Headache Days

FIGURE 4 Migraine preventive medication eligibility and currently taking migraine preventive medication, stratified by monthly headache
day frequency (N = 21,143). CM, chronic migraine (215 monthly headache days); HFEM, high frequency episodic migraine (8-14 monthly
headache days); LFEM, low frequency episodic migraine (0-3 monthly headache days); MFEM, moderate frequency episodic migraine (4-

7 monthly headache days). °Preventive eligibility considered monthly headache days and Migraine Disability Assessment (MIDAS) disability
grade.'>™13 Eligibility was defined three ways: =6 monthly headache days, 4-5 monthly headache days with at least some disability (MIDAS
26), or 3 monthly headache days with severe disability (MIDAS =21). °Currently taking was defined as “taken or used in the last 3 months.”
Migraine preventive medication eligibility considered disability and monthly headache day frequency as specified by the American Headache
Society.’® Currently taking migraine preventive medication use was defined as use within the last 3 months for migraine and is reflective of
the percentage among the overall total population within that monthly headache day frequency (regardless of current eligibility for migraine

preventive medication)

use of all acute or preventive medications modeled relative to LFEM
and nearly all showed incremental increases in ORs with higher
monthly headache day frequency. Of note, those in the MFEM
(21.6%), HFEM (24.3%), and CM (28.6%) categories were at least
1.52 times more likely to currently be using an opioid for migraine
than LFEM (15.4%; OR range: MFEM 1.52 [1.39, 1.66]; HFEM 1.77
[1.59, 1.97]; and CM 2.20 [1.99, 2.44]). Similarly, those in the MFEM
(18.4%), HFEM (20.4%), and CM (28.9%) categories were at least
1.48 times more likely to currently be using a migraine preventive
medication than LFEM (13.2%; OR range: MFEM 1.48 [1.34, 1.63];
HFEM 1.68 [1.50, 1.89]; and CM 2.67 [2.41, 2.95]).

DISCUSSION

The OVERCOME (US) study was designed to longitudinally moni-
tor and characterize changes in healthcare consulting for migraine,

acute and preventive migraine medication use, and impact on peo-
ple with migraine in a large representative sample of people in the
United States. The current manuscript focuses on cross-sectional
data for the first cohort in this multicohort longitudinal study. This
is the most recent in a series of US studies conducted over the past
30 years (Table 1)°*® and provides a snapshot of migraine care as
an unprecedented number of new therapies for migraine became
available. Providing regular updated population-based views of mi-
graine in the United States sheds light on if and how improvements
in consulting, diagnosis, and treatment of migraine are progressing at
a population level. This allows those committed to addressing clini-
cal, scientific, and/or policy needs for migraine to make informed
decisions and identify areas of addressable unmet need.

The median number of consultations for migraine over the pre-
vious year were low (0 for LFEM, 1 for MFEM/HFEM; and 2 for
CM). Given that the majority of individuals with MFEM/HFEM/
CM experienced moderate or severe migraine-related disability
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(MFEM = 57.5%; HFEM = 68.8%; and CM = 79.7%), these consulting
numbers are concerning. The hope is that more frequent consulta-
tion might lead to more effective treatment and reduced disease
burden. Interestingly, the median number of total healthcare visits
per year (including reasons other than headache) ranges from 6 in
the MFEM category to 9 among those with CM. The high rates of
consultation for reasons other than headache implies that most
respondents have access to health care and yet are not regularly
consulting for headache/migraine care. We have shown that the
comorbidities of migraine increase with headache frequency; the
fact that consultation rates for reasons other than headache also
increase with headache frequency suggests that the comorbidities
of migraine may drive utilization. This potential driver of health care
costs merits additional exploration. Respondents may not recognize
migraine as consultation-worthy or may not communicate effec-
tively with their HCPs about migraine. Communication is beneficial

for effective care??28

yet high-quality interaction regarding mi-
graine and its impact is uncommon.??3! This may reduce the effec-
tiveness of a consultation or the likelihood of ongoing consultation.

Lifetime consultation for migraine in primary care was common
(70.3%) and consistent with other population-based survey findings,
including AMS-I and AMS-II, showing primary care is the predomi-
nant site for migraine care.”%2 Lifetime neurologic consultations
occurred in 28.1% of the samples and 15.6% had seen a headache
specialist. The number of neurologists and headache specialists in
the United States is modest relative to the size of the migraine pop-
ulation and geographic distribution is uneven.%° Many areas (entire
states or certain areas within a large state) have little, if any, close
access to a headache specialist and some also have limited access
to a neurology office/clinic. When possible, migraine needs to be
managed outside a neurologist’s or headache specialist’s office.
Primary care providers are well-positioned to manage migraine and
recommendations encourage that primary care clinicians manage

8133 especially EM. However, primary care providers face

migraine,
time limitations and competing demands across diseases during
a visit and this makes it challenging to prioritize migraine manage-
ment. Programs and initiatives aimed at fitting migraine care into a
primary care provider’s practice and/or knowing when to refer could
potentially increase ongoing consultation and treatment of migraine
in primary care.

Lifetime consultation for migraine at an emergency department
was 24.0%; this is higher than the 5%-6% in AMS-I and AMPP.343>
Overall, 31.0% had consulted at an emergency department or urgent
care center and 12.3% had consulted at a retail clinic. The high rate
of utilization outside primary and specialty care may be reflective of
broader consulting trends in the United States related to the growth
of ambulatory clinics.>® However, the emergency department/ur-
gent care setting is not ideal for delivering ongoing migraine care
due to its environment, the prioritization migraine presentation may
receive, the increased likelihood of unnecessary neuroimaging, and
the use of opioids as a first-line treatment for migraine.37'40

SR-MD for migraine (58.6% among those screening positive
for migraine and 61.0% overall) is numerically higher than previous

population reports. Over the past 30 years, population-based sur-
vey studies of migraine show that SR-MD rates, among those who
screened positive for migraine, have risen from 38% in 1989 (AMS34)
to 48% in 1999 (AMS-11?°) to 56% in 2004 (AMPP*!), and now 58.6%
in 2018. Despite methodological differences among studies, these
data suggest progress in the rates of SR-MD for migraine. Gains from
1989 to 2004 may have come from greater awareness of migraine
that occurred concurrent with continuing medical education cam-
paigns and promotional campaigns surrounding the introduction and
integration of triptans for the acute treatment of migraine. Between
that time and the introduction of biologics for migraine prevention in
2018, treatments introduced were new indications for medicines de-
veloped initially for other diseases or novel formulations of migraine
therapies. With the approval of CGRP targeted monoclonal anti-
bodies and small molecules, a ditan, and multiple devices, we hope
that educational and promotional campaigns result in additional
progress in migraine diagnosis. At the same time, 41% did not have
an SR-MD of migraine. This may reflect failure to consult, failure to
diagnose migraine among consulters, failure to effectively commu-
nicate diagnosis, or a failure to retain and report an HCP diagnosis.>*
Regardless, diagnosing migraine improves the likelihood of getting
potentially effective medications*? for the acute and/or preventive
treatment of migraine.

Patterns of acute treatment vary among studies. Current triptan
use (22.7%) in OVERCOME (US) was similar to rates in AMPP*® (20%)
but higher than in Migraine in America Symptoms and Treatment
(MAST)'® (16%). Triptans are still not used regularly despite the
strong evidence for efficacy.***> Current triptan use is below 20%
for those with LFEM, which likely reflects both those who do not
need triptans as well as failures to deliver guideline-based care.
Rates of current triptan use are modest among those with MFEM
(18.4%) and HFEM (28.7%). Although triptans are contraindicated
for certain comorbid conditions, this alone cannot fully account for
their lack of use.***” Current opioid use for migraine (19.1%) was
lower than lifetime use (47.7%) and may reflect favorable shifts in
treatment away from opioids and toward triptans.*?#84° Regular use
of opioids is well documented to increase risk of headache worsen-
ing and the onset of CM.>%5!

Overall, 40.4% of respondents were deemed prevention eligible
and 16.8% were currently using a migraine prevention medication.
The proportion of use among those with at least one headache day
a week is higher, yet only 18.4% of those with MFEM, 20.4% with
HFEM, and 28.9% with CM were currently taking migraine preven-
tive medication. Although low, the overall rate of 16.8% is higher
than the 12%-13% rate reported in AMPP! and suggests potentially
modest improvement in preventive medication use. The proportion
of people with migraine is similar to the findings from the AMPP
study but the overall rates of use have increased by 25%.

The reported current use of nonsurgical neurostimulation (1.2%)
and biobehavioral treatments (14.2%) is novel. Biobehavioral use
was higher than expected given how infrequently healthcare profes-
sionals specializing in biobehavioral treatments (e.g., psychologists
and licensed clinical social workers) are utilized. However, individuals
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can access biobehavioral treatments (e.g., mindfulness, meditation,
relaxation, biofeedback, and cognitive-behavioral therapy) through
written/auditory/visual online materials, books, and mobile apps.
This may account for the reported utilization rate.

Overall, the percentage of current preventive treatment use is
concerning given the high rates of at least moderate disability (57.5%
within LFEM, 68.8% within HFEM, and 79.7% within CM). These in-
creasing rates of disability as monthly headache day frequency in-
creases is consistent with other population-based ﬁndings.52'55 EM
is not a homogenous group. Studies looking at those with EM would
do well to consider the unique needs of those with LFEM (where
most are effectively managing migraine with potential need for im-
proved acute treatment for some) relative to those with MFEM/
HFEM (where most are experiencing significant disability from mi-
graine and could potentially benefit from migraine preventive treat-
ment). It is possible that the introduction of preventive medications
specifically designed for migraine prevention may accelerate growth
in the use of preventive treatments.

This current study demonstrates that, at the time of the survey
in 2018, progress is being made related to diagnosis and the pre-
ventive treatment of migraine. This is encouraging as it shows that
slow but steady progress has continued over time and suggests that
efforts to inform persons living with migraine and healthcare profes-
sionals caring for/about migraine regarding the value in recognizing
and treating migraine are worth continuing. In particular, reports of
an increase in preventive medication use (16.8%) relative to what
was reported in AMPP (12%-13%) is encouraging. OVERCOME (US)
will continue to monitor this over time and see whether the addition
of new preventive medications (CGRP monoclonal antibodies and
small molecule antagonists) designed specifically for migraine with
promising efficacy and accompanying efforts to raise awareness of
the value of migraine prevention will reveal further gains in migraine
preventive use. These gains are encouraging and yet opportunities
to recognize and treat migraine abound. Most respondents report
not regularly consulting for migraine, around 40% do not report a
diagnosis of migraine, and 75% are not currently using a triptan or
preventive medication for migraine. Further efforts are needed to
increase the likelihood individuals consult regularly and that HCPs
recognize and treat migraine as a disease.

This study had several strengths. The OVERCOME (US) 2018
cohort drew from a representative US sample that allowed invi-
tees an equal opportunity to participate in the phase | screening
and included respondents with varying levels of monthly headache
day frequency and burden. Data were collected at a time (2018)
when novel preventive and acute treatments designed specifi-
cally for migraine were becoming available and prior to the intro-
duction of novel medications for the acute treatment of migraine.
Respondents were identified as having migraine using the validated
AMS/AMPP migraine diagnostic questionnaire and/or SR-MD. The
latter, although not typical of other studies in this area, allows for
a more complete picture of the spectrum of people with migraine.
The study captured respondents (not consulting, not diagnosed,
and not treated with prescription medication for migraine) and

patient-reported outcomes not commonly found in other large-scale
real-world evidence studies that use claims or electronic health re-
cords data. Validated measures were used wherever possible (e.g.,
AMS/AMPP migraine diagnostic questionnaire, MIDAS). The inclu-
sion of migraine frequency spanning from LFEM to CM and includ-
ing those not consulting for migraine aimed to reduce selection bias.
Moreover, evaluating LFEM, MFEM, and HFEM separately provides
a more nuanced understanding of those with EM so that the needs
of those with EM garner appropriate attention.

Along with these strengths, this study had several important lim-
itations. The participation rate of 7% created the potential for par-
ticipation bias. The eligible sample approximated US Census through
quota sampling rather than traditional random sampling methods.
Relative to US Census data, women, individuals over the age of 55
years, and people who were married were over-represented whereas
people of Hispanic origin or with annual household incomes greater
than or equal to $100,000 were under-represented (see Table S2).
Requiring internet access may underestimate the needs of some of
the most vulnerable and the requirement to read/write in English
may account for the under-representation of those of Hispanic
origin. However, these patterns are not unusual in internet-based
population survey research. Requiring individuals to complete the
entire survey to be included in the cohort and the analyses may have
introduced another form of participation bias and loss of potentially
relevant information/non-random missingness of data. Relative
to another population survey (AMPP), the OVERCOME (US) 2018
migraine cohort includes individuals with higher monthly headache
day frequency and higher reports of severe migraine-related disabil-
ity (see Table S3). This may have been a result of different sampling
methods, participation bias, evolving recognition of migraine, and its
impact among the population, or increased impact from migraine.
Finally, survey data were self-reported and were not validated by a
medical professional, healthcare claims, or electronic health records.
As such, they may be susceptible to recall bias.

The current findings spur ideas about other questions that
OVERCOME (US) or other population-based studies may address, in-
cluding better understanding how sociodemographics, geography,
clinical characteristics, individual’s beliefs about migraine and migraine
care, and migraine burden influence the likelihood of consulting; how
many patients only use the emergency department, urgent care, or
retail clinics for migraine; how prescribing patterns may differ across
care settings; and the influence of including an SR-MD only group.
OVERCOME (US) will be able to build on the current findings as new
data emerges longitudinally from this cohort and baseline/longitudinal
findings from other cohorts. Finally, there is a need for manuscripts that
provide a more detailed analysis of the trajectory of migraine care as
viewed from population-based surveys over the last three plus decades.

The OVERCOME (US) 2018 cohort provides the latest serial
“snapshot” of the migraine landscape. It is timely as the snapshot
is of a time just as newly available therapies were becoming avail-
able. The results show that, relatively to previous population-based
findings, consultation may now be more likely to include ambulatory
clinics, diagnosis rates have shown slow and consistent improvement
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over time, and use of preventive medication may be slowly improv-
ing. The current study also provides evidence that the needs of those
with EM vary and should not be considered homogenous when it
comes to treatment or research. Several opportunities for optimiz-
ing migraine care, including patients seeking care in primary care,
more people getting diagnosed with migraine and prescribed poten-
tially beneficial acute and preventive medication, were identified.
This baseline OVERCOME (US) 2018 cohort study will be followed
by other unique cohorts followed longitudinally to assess changes
in the migraine care landscape concurrent with the introduction of
novel therapeutic classes for preventing or treating migraine.
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