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Abstract
Objective: To assess rates of and factors associated with traversing fundamental bar-
riers to good medical outcomes and pharmacologic care in individuals with episodic 
migraine (EM) and chronic migraine (CM), including socioeconomic status and race.
Background: Barriers to good outcomes in migraine include the lack of appropriate 
medical consultation, failure to receive an accurate diagnosis, not being offered a 
regimen with acute and preventive pharmacologic treatments (if indicated), and not 
avoiding medication overuse.
Methods: The Chronic Migraine Epidemiology and Outcomes (CaMEO) Study was a 
longitudinal Internet-based survey. Respondents who met criteria for migraine con-
sistent with the International Classification of Headache Disorders, 3rd edition, had 
a Migraine Disability Assessment score ≥ 6, and provided health insurance coverage 
status were included in this analysis. Successfully traversing each barrier to care and 
the effects of sociodemographic characteristics were examined.
Results: Among 16,789 respondents with migraine, 9184 (54.7%; EM: 7930; CM: 1254) 
were eligible. Current headache consultation was reported by 27.6% (2187/7930) of 
EM and 40.8% (512/1254) of CM respondents. Among consulters, 75.7% (1655/2187) 
with EM and 32.8% (168/512) with CM were accurately diagnosed. Among diag-
nosed consulters, 59.9% (992/1655) with EM and 54.2% (91/168) with CM reported 
minimally appropriate acute and preventive pharmacologic treatment. Among di-
agnosed and treated consulters, in the EM group 31.8% (315/992) and in the CM 
group 74.7% (68/91) met medication overuse criteria. Only 8.5% (677/7930) of EM 
and 1.8% (23/1254) of CM respondents traversed all four barriers. Higher income 
was positively associated with likelihood of traversing each barrier. Blacks and/or 
African Americans had higher rates of consultation than other racial groups. Blacks 
and/or African Americans and multiracial people had higher rates of acute medication 
overuse.
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INTRODUC TION

Migraine is a prevalent, chronic neurologic disease characterized by 
attacks of headache pain often accompanied by sensitivity to light 
and/or sound, and/or nausea in various combinations.1 The prevalence 
of migraine is higher in women than in men, and increases as socioeco-
nomic status measured by household income declines.2–5 The prev-
alence of migraine is higher in Whites than in Blacks and/or African 
Americans after adjusting for socioeconomic status and other vari-
ables.6–9 Studies that did not adjust for socioeconomic status found 
that the age-adjusted prevalence is highest in Native Americans; 
similar among Whites, Blacks and/or African Americans, and Latinx 
people; and lowest in Asians.3,4 Migraine can be disabling and is asso-
ciated with a negative impact on all aspects of life, including physical 
and mental health, relationships, career, and financial well-being.7,10–12 
The Global Burden of Disease study has shown that migraine is one of 
the leading causes of years lived with disability worldwide.13,14 The se-
verity of migraine-associated disability has not been shown to be inde-
pendently related to race or income.2,15 However, sociodemographic 
differences in migraine diagnosis and treatment patterns indicate that 
these factors may impact the likelihood of receiving appropriate care 
for migraine.4,16,17

Individuals with migraine who experience fewer than 15 head-
ache days per month are considered to have episodic migraine (EM).1 
Chronic migraine (CM) is defined as headache occurring on 15 or 
more days per month for more than 3 months, with the features of 
migraine on at least 8  days/month.1 CM comprises approximately 
8% of the migraine population and is associated with higher levels 
of disability.18 In the American Migraine Prevalence and Prevention 
(AMPP) study, unadjusted analyses showed that the prevalence of 
CM was highest among Blacks and/or African Americans, Latinx peo-
ple, and individuals with the lowest household income.18 However, 
only household income was significantly associated with prevalence 
of CM after multivariable adjustment.18

Acute treatments for migraine aim to relieve pain and restore 
function, while preventive treatments are designed to reduce the 
frequency, severity, and duration of attacks.19–21 Migraine-specific 
acute and preventive medications are available by prescription in the 
United States. Poor optimization of acute treatments has been asso-
ciated with increased disability and risk of disease progression from 
EM to CM.22 In addition, poorly optimized acute treatment combined 
with anxiety, lack of education, and lack of preventive behavioral 
and lifestyle therapies may lead to overuse of acute medications,23 

which is, in turn, associated with increased risks of migraine progres-
sion, greater headache-related disability, and comorbid anxiety and 
depression.24–26

Good medical care for people with migraine minimally re-
quires that individuals seek care from a health care professional 
(HCP) knowledgeable in the management of migraine, receive an 
accurate diagnosis, and receive an individualized treatment plan 
with evidence-based and guideline-appropriate acute pharmaco-
logic treatment, and preventive pharmacologic treatment, if in-
dicated, as well as lifestyle education and other evidence-based, 
guideline-recommended therapies (e.g., behavioral interventions, 
neurostimulation) as appropriate.16,27 The current study focused on 
pharmacologic treatments.

Individuals with migraine who do receive appropriate acute 
treatment may be at risk for medication overuse and medication 
overuse headache,23 especially if not given appropriate guidance on 
the parameters for limiting acute medication use and the potential 
for negative outcomes associated with medication overuse. Overuse 
of over-the-counter analgesics used for acute treatment of migraine 
may contribute to medication overuse headache.1,28 Avoidance of 
medication overuse is another component of good care. Effective 
care requires that individuals with migraine traverse each step of a 
multistep process successfully, from consultation and diagnosis to 
treatment and avoidance of medication overuse. Failure at any step 
is a barrier to adequate care and makes positive outcomes less likely.

Previous studies have evaluated rates of traversing “barriers” to 
diagnosis and treatment successfully among individuals with EM17 
or CM16 independently, but none have compared rates in the overall 
migraine population or between these two subgroups of migraine 
in the same sample. In addition, prior studies did not consider pre-
ventive treatment for those with EM who met criteria for preven-
tive treatment, nor did they assess avoidance of acute medication 
overuse as a barrier, or the impact of sociodemographic factors on 
the likelihood of traversing barriers. Race, ethnicity, and socioeco-
nomic status have been shown to be associated with differences in 
migraine care,17,29 and thus are important factors when evaluating 
barriers to good care in individuals with migraine.

We hypothesized that individuals with EM and CM who have 
unmet treatment needs encounter multiple barriers to good care. 
To further understand the barriers to appropriate pharmacologic mi-
graine treatment in the United States, data from the Chronic Migraine 
Epidemiology and Outcomes (CaMEO) Study were analyzed. To de-
fine a population with unmet treatment needs, the analysis focused 

Conclusions: Efforts to improve care should focus on increasing consultation and di-
agnosis rates, improving the delivery of all appropriate guideline-based treatment, 
and avoidance of medication overuse.
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on individuals who had at least mild migraine-related disability on 
their current treatment. The objective of this analysis was to estimate 
the proportion of individuals with migraine who had unmet treat-
ment needs and traversed each of four prespecified barriers to care, 
including: (1) current medical consultation with an HCP, (2) accurate 
migraine diagnosis, (3) receipt of minimally appropriate acute and 
preventive pharmacologic treatment (if indicated), and (4) absence of 
acute medication overuse. As the likelihood of traversing these barri-
ers is unlikely to be uniform across the US population, the potential 
impact of sociodemographic factors, including race and ethnicity, on 
traversing each of these barriers was also evaluated.

METHODS

Study design

The CaMEO Study (ClinicalTrials.gov identifier: NCT01648530) was a 
longitudinal Internet-based survey designed to characterize the course 
of migraine over 1 year in a broad cohort of respondents sampled to 
be demographically representative of the US population. Details of the 
study design have been published.30 Between September and October 
2012, participants were screened and recruited from an Internet re-
search panel (Research Now, renamed Dynata [https://www.dynata.
com], Plano, Texas, USA) with 2.4 million active US members. In ad-
dition to longitudinal assessments completed every 3  months over 
15 months, the study included a series of cross-sectional surveys as-
sessing health care use, family burden, and comorbidities or endophe-
notypes. The current analysis evaluated data from the Screening, Core, 
and Barriers to Care modules, which were administered at baseline. 
The Screening Module was a brief survey capturing headache infor-
mation and demographics. The Core Module included assessments of 
migraine treatments, treatment satisfaction, and health care resource 
utilization. The Barriers to Care Module assessed types and patterns 
of medical consultation, reasons for consultation, self-reported medi-
cal diagnosis, and treatment availability and utilization in respondents 
who were appropriately diagnosed. Together, the Screening, Core, and 
Barriers to Care modules were completed by respondents in a me-
dian time of 38 min. The CaMEO Study was approved by the Albert 
Einstein College of Medicine Institutional Review Board (12-04-177E). 
The institutional review board waived written informed consent for 
study volunteers, who had the right to accept or refuse participation 
in the survey. All authors had full access to all data from the survey.

Study population

The CaMEO Study used quota sampling to recruit a demographi-
cally representative sample of the US population based on age, sex, 
and income.30 Eligible respondents were adults (aged ≥ 18 years) 
who agreed to participate, completed initial surveys within a rea-
sonable time frame (at least 10 min), reported consistent age and 
sex throughout the survey, provided data on headache frequency, 

and met criteria for migraine consistent with the International 
Classification of Headache Disorders, 3rd edition (ICHD-3)1 based 
on the validated American Migraine Study (AMS)/AMPP study 
migraine diagnostic screener.6 (Note: the AMS/AMPP diagnostic 
module was based on ICHD-2 migraine criteria,30,31 but no sig-
nificant changes occurred between ICHD-2,31 ICHD-3-beta,32 
and the final ICHD-31 criteria related to the classification of mi-
graine in this study). The survey was Internet-based, potentially 
precluding participation by individuals without access to a com-
puter and the Internet. Migraine was classified as EM or CM using 
monthly headache day criteria (headache frequency of fewer than 
15 days [EM] or at least 15 days [CM] per month over the preced-
ing 3 months).1,33 The analysis population for this study included 
only eligible respondents who had evidence of migraine-related 
disability (Migraine Disability Assessment [MIDAS] score  ≥  6)34 
and provided a valid response to the health insurance coverage 
question (yes or no). The health insurance question (Table S1) had 
six response options for which the respondent could endorse any 
type of health insurance coverage (doctor, hospital, prescription, 
or other) to be considered as having insurance. Participants who 
responded “don't know or prefer not to answer” were excluded 
from this analysis. Participant-reported race, ethnicity, and annual 
household income were determined based on responses to ques-
tions in the Screener Module shown in Table S1.

Defining barriers to care

The primary outcomes of the current analysis were the proportions 
of migraine respondents who reported consultation for headache 
with a prespecified prescribing HCP (Barrier 1), reported receiving 
an accurate migraine diagnosis (Barrier 2), reported receiving mini-
mally appropriate acute and preventive pharmacologic treatment for 
migraine (Barrier 3), and reported acute medication use frequency 
below criteria for medication overuse (Barrier 4). Criteria for travers-
ing each barrier to care were differentially defined for EM and CM 
respondents.

Barrier 1: HCP consultation

Consultation for headache was evaluated based on responses to the 
following question: “What type of doctor is currently managing or 
treating your headaches?” A complete list of possible responses is 
in Table  S2. For respondents with EM and respondents with CM, 
successfully traversing the consulting barrier required endorsing 
any of the following HCPs who were identified as those most likely 
and well suited for ongoing headache care: general practitioner, 
family physician, internal medicine doctor, nurse practitioner, phy-
sician assistant, neurologist, pain specialist, headache specialist, 
or obstetrician-gynecologist. We acknowledge that clinicians in 
other specialties may be exceptionally skilled in the diagnosis and 
treatment of headache disorders, and no disrespect to these fine 

https://www.dynata.com
https://www.dynata.com
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clinicians is intended. We did not include HCPs in emergency de-
partment (ED) or urgent care (UC) settings or non-prescribing HCPs 
as target providers.

Barrier 2: Diagnosis

Accurate diagnosis was evaluated based on respondents’ selections 
from a list of headache types in response to the following question: 
“Have you ever been diagnosed by a doctor or other health profes-
sional with any of the following types of headaches?” Respondents 
were instructed to select all applicable options from the list 
(Table  S3). A fictional response option of “citriene headache” was 
included to identify inaccurate patterns of responding. Accurate di-
agnosis was defined as a response of migraine for respondents with 
EM and as a response of “CM or transformed migraine” or “chronic 
daily headache” for respondents with CM.

While some may consider a diagnosis of “migraine” as adequate 
for persons with CM, we made the judgment that recognition of 
CM is needed for adequate management. We do report the pro-
portion of respondents with CM diagnosed with “migraine” for full 
transparency.

Barrier 3: Minimally appropriate 
pharmacologic treatment

Appropriate acute pharmacologic treatment
Minimally appropriate acute pharmacologic treatment was evalu-
ated based on selections from a list of medications in response to 
the question: “Which of these medications (if any) are you currently 
using (or typically keep on hand) to treat your headaches when you 
have them?” (Table  S4). For respondents with EM and respond-
ents with CM, minimally appropriate acute pharmacologic treat-
ment was defined as a response of any prescription nonsteroidal 
anti-inflammatory drug (NSAID), triptan, ergotamine derivative, or 
isometheptene.

Appropriate preventive pharmacologic treatment
Characterizing appropriate use of preventive medications in people 
with EM is not straightforward because not all individuals with EM 
need preventive treatment. In this analysis of individuals with at 
least mild disability per MIDAS, we conservatively required that re-
spondents with EM who reported eight or more monthly headache 
days should have received preventive treatment. All respondents 
with CM were required to report receiving preventive treatment. 
Minimally appropriate preventive pharmacologic treatment was de-
termined based on respondents’ selections for two questions about 
treatments taken to prevent or reduce the frequency of headaches 
(Table  S4). Appropriate preventive treatments included guideline-
approved, data-supported traditional oral preventive medications, 
including a range of anti-seizure medications, anti-depressants 

(including doxepin, duloxetine, venlafaxine, amitriptyline, imipra-
mine, nortriptyline, and desvenlafaxine; escitalopram oxalate, ser-
traline, fluoxetine, and paroxetine were not included as acceptable 
preventive medications), blood pressure medications, and toxin 
injections. Behavioral and neuromodulatory therapies were not in-
cluded as “appropriate” preventive or acute treatments, not because 
the authors do not consider them “appropriate,” but because they 
were not highly endorsed in our sample and including them would 
have added additional complexity to the analyses (Table S5).

Barrier 4: Avoidance of medication overuse

Medication overuse was operationalized using ICHD-3 criteria1 for 
overuse of a single acute medication class and combined overuse 
of multiple acute medication classes. Respondents with EM and re-
spondents with CM were considered to have medication overuse if 
they reported use of any over-the-counter or prescription naproxen 
sodium, aspirin, ibuprofen, acetaminophen, or prescription NSAID 
on 15 or more days per month; any ergotamine derivative, triptan, 
opioid, or combination analgesic on 10 or more days per month; 
two or more classes of medication (ergotamine, triptans, non-opioid 
analgesics, opioids) with cumulative use on 10 or more days per 
month; or two or more non-opioid analgesics (acetaminophen, as-
pirin, NSAID, or other) with cumulative use on 15 or more days per 
month. Questions and responses used to assess medication overuse 
are shown in Table S4.

Statistical analysis

Frequencies and percentages were computed for baseline categori-
cal and ordinal scale sociodemographic variables (sex, race, ethnic-
ity, income, marital status, employment status, education level, and 
health insurance coverage). Means and standard deviations were 
calculated for interval (body mass index) and ratio-scaled variables 
(age). Sociodemographic characteristics were compared between 
respondents with EM versus CM using Pearson's chi-squared test 
for categorical variables and independent samples t-test for contin-
uous variables. The frequency and percentage of respondents tra-
versing each barrier was computed in total, among those screening 
as having EM or CM, and by sociodemographic variables (sex, race, 
ethnicity, annual household income, and health insurance cover-
age) in the total population. The relationship between sex, ethnicity, 
and likelihood of traversing each barrier to care was assessed using 
Pearson's chi-squared test. The relationship between annual income 
and traversing each barrier was assessed with a chi-square test for 
trend. The threshold for statistical significance was 0.05. No formal 
sample size calculations were performed. All statistical tests were 
two-tailed and were not adjusted for multiple comparisons. All anal-
yses were performed using IBM SPSS Statistics version 24.0 (IBM, 
Armonk, NY; 2011).
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RESULTS

Analysis population and sociodemographics

A total of 489,537 respondents were invited to participate in the 
CaMEO Study, of whom 16,789 qualified for inclusion and com-
pleted the Screening, Core, and Barriers to Care modules at base-
line.30 Of the 16,789 respondents with migraine, 9184 (54.7%) had 
migraine-related disability (MIDAS score  ≥  6; at least mild disabil-
ity) and had valid health insurance data (Figure 1). Of this subgroup, 
7930 (86.3%) respondents met criteria for EM, and 1254 (13.7%) met 
criteria for CM. Demographic and socioeconomic characteristics 
are shown for respondents with EM and CM and overall in Table 1. 
Individuals with CM in comparison to those with EM were more 
likely to be older (mean age: 41.0 vs. 39.6 years; p = 0.001), female 
(83.0% vs. 79.0%; p = 0.001), and White (84.5% vs. 79.1%; p < 0.001). 
The CM group also had higher mean body mass index (29.8 kg/m2 vs. 
28.9 kg/m2; p < 0.001), a lower rate of full- or part-time employment 
(56.8% vs. 67.1%; p < 0.001), and higher rates of less than a 4-year 
college degree (64.8% vs. 55.6%; p < 0.001) and annual household 
income less than $75,000 (72.6% vs. 64.6%; p < 0.001). The majority 
of respondents with EM (86.2%) or CM (84.1%) had health insurance 
coverage (p  =  0.048). The proportion of insured respondents was 
similar across race and ethnicity categories (data not shown). Races 
reported by the respondents included in the “other” and “2 or more 
races” categories are shown in Table S6.

Barriers to care

Barrier 1: HCP consultation

Successfully traversing the consulting barrier was achieved by 2699 
(29.4%) of 9184 respondents overall (Figure  2; Table  2). Greater 
proportions of respondents with CM (40.8% [512/1254]) than with 
EM (27.6% [2187/7930]) reported consultation with an “appropri-
ate” provider. Among 202 respondents who consulted other HCPs 
for headache, the most commonly endorsed providers were ear, 
nose, and throat specialists (22.3% [45/202]) and allergists (16.3% 
[33/202]; Table S7). We contextualize this finding in the Discussion.

Barrier 2: Accurate diagnosis

Among respondents who successfully traversed the previous bar-
rier to care (i.e., consultation), 67.5% (1823/2699) reported an ac-
curate diagnosis based on their migraine classification (EM or CM; 
Figure  2). Consulters with EM were more likely to have received 
an accurate diagnosis than those with CM (75.7% [1655/2187] vs. 
32.8% [168/512]). Among 532 respondents with EM who had not 
been accurately diagnosed, the most commonly reported diagno-
ses were sinus headache (49.1% [261/532]), stress headache (43.8% 
[233/532]), and tension-type headache (31.4% [167/532]) (Table 3). 
Among 344 respondents with CM without an accurate diagnosis, 
the most common diagnoses were migraine (78.5% [270/344]), sinus 
headache (47.4% [163/344]), stress headache (45.6% [157/344]), and 
tension-type headache (37.8% [130/344]) (Table 3). If we considered 
migraine a correct diagnosis in those with CM, the overall proportion 
with an accurate diagnosis would be 85.5% (438/512).

Overall, 1823 (19.8%) of 9184 respondents successfully traversed 
barriers to current consulting and accurate diagnosis (Figure 2). Within 
migraine subgroups, 1655 (20.9%) of 7930 respondents with EM ver-
sus 168 (13.4%) of 1254 with CM traversed the barriers to consulting 
an HCP and receiving an accurate diagnosis.

Barrier 3: Minimally appropriate acute and preventive 
pharmacologic treatment

Among all respondents who successfully traversed the first two 
barriers to care (consultation and diagnosis), 1246 (68.3%) of 1823 
respondents reported receiving the minimally appropriate acute 
pharmacologic treatment. Rates of appropriate acute pharma-
cotherapy were 68.5% (1133/1655) for EM and 67.3% (113/168) 
for CM. Although everyone with CM needs preventive treat-
ment, only 75.6% (127/168) had received appropriate preventive 
pharmacologic treatment. Among those with EM, 409 (24.7%) of 
the 1655 diagnosed consulters met criteria for needing preven-
tive treatment. Of those individuals, 195 (47.7%) of 409 received 
preventive pharmacologic treatment. Pooling the EM and CM par-
ticipants, 322 of 577 (55.8%) diagnosed consulters with migraine 

F I G U R E  1  Analysis population. CaMEO, Chronic Migraine 
Epidemiology and Outcomes; MIDAS, Migraine Disability 
Assessment

CaMEO Baseline Respondents
(Screening, Core, and Barriers to Care modules)

N = 16,789

MIDAS Score ≥6
n = 9413

Valid response to
health insurance question

n = 9184

Episodic migraine
n = 7930 (86.3%)

Chronic migraine
n = 1254 (13.7%)
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who needed preventive pharmacologic treatment had received it. 
Overall, 1083 (59.4%) of 1823 accurately diagnosed current con-
sulters traversed the barrier to receiving the minimally appropri-
ate acute and preventive pharmacologic treatments. This rate was 
slightly higher among those with EM (59.9% [992/1655]) than with 
CM (54.2% [91/168]).

Among all 9184 respondents with migraine, 1083 (11.8%) suc-
cessfully traversed the first three barriers (consultation, diagnosis, 

and minimally appropriate acute and preventive pharmacologic 
treatment).

Barrier 4: Avoidance of medication overuse

Medication overuse was relatively common among respondents 
who had traversed the first three barriers, with 383 (35.4%) of 1083 

TA B L E  1  Demographics and socioeconomic characteristics at screening

Characteristic
Episodic migraine 
(n = 7930)

Chronic migraine 
(n = 1254) Total (N = 9184) p value

Age, mean (SD), years (n = 7930) (n = 1254) (n = 9184) 0.001a 

39.6 (13.4) 41.0 (13.4) 39.8 (13.4)

Sex, n (%) (n = 7930) (n = 1254) (n = 9184)

Female 6265 (79.0) 1041 (83.0) 7306 (79.6) 0.001b 

Male 1665 (21.0) 213 (17.0) 1878 (20.4)

Race, n (%)c  (n = 7907) (n = 1249) (n = 9156) <0.001b 

White only 6258 (79.1) 1056 (84.5) 7314 (79.9)

Black and/or African American only 836 (10.6) 102 (8.2) 938 (10.2)

≥2 race categories 282 (3.6) 40 (3.2) 322 (3.5)

Other 531 (6.7) 51 (4.1) 582 (6.4)

Ethnicity, Latinx, n (%)d  (n = 7928) (n = 1253) (n = 9181) 0.265b 

No 6810 (85.9) 1091 (87.1) 7901 (86.1)

Yes 1118 (14.1) 162 (12.9) 1280 (13.9)

BMI, mean (SD), kg/m2 (n = 7930) (n = 1254) (n = 9184) <0.001a 

28.9 (7.8) 29.8 (8.3) 29.0 (7.9)

Marital status, n (%)e  (n = 7928) (n = 1254) (n = 9182) 0.834b 

Not married 4217 (53.2) 671 (53.5) 4888 (53.2)

Married 3711 (46.8) 583 (46.5) 4294 (46.8)

Employment status, n (%) (n = 7930) (n = 1254) (n = 9184) <0.001b 

Employed full- or part-time 5324 (67.1) 712 (56.8) 6036 (65.7)

Not employed 2606 (32.9) 542 (43.2) 3148 (34.3)

Health insurance coverage, n (%) (n = 7930) (n = 1254) (n = 9184) 0.048b 

Yes 6837 (86.2) 1055 (84.1) 7892 (85.9)

No 1093 (13.8) 199 (15.9) 1292 (14.1)

Educational status, n (%) (n = 7930) (n = 1254) (n = 9184) <0.001b 

<4-year degree 4410 (55.6) 813 (64.8) 5223 (56.9)

≥4-year degree 3520 (44.4) 441 (35.2) 3961 (43.1)

Annual household income, n (%)f  (n = 7897) (n = 1242) (n = 9139) <0.001b 

<$30,000 1827 (23.1) 370 (29.8) 2197 (24.0)

$30,000–$49,999 1481 (18.8) 259 (20.9) 1740 (19.0)

$50,000–$74,999 1791 (22.7) 273 (22.0) 2064 (22.6)

≥$75,000 2798 (35.4) 340 (27.4) 3138 (34.3)

Abbreviations: BMI, body mass index; SD, standard deviation.
ap value calculated using an independent samples t-test; bp value calculated using Pearson's chi-squared test; cRace data were missing for 23 episodic 
migraine, five chronic migraine, and 28 total respondents; dEthnicity data were missing for two episodic migraine, one chronic migraine, and three 
total respondents; eMarital status data were missing for two episodic migraine and two total respondents; fHousehold income data were missing for 
33 episodic migraine, 12 chronic migraine, and 45 total respondents.
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F I G U R E  2  Proportions of respondents traversing barriers to care. MIDAS, Migraine Disability Assessment [Color figure can be viewed at 
wileyonlinelibrary.com]

Barrier 4: No medication overuse
% of those traversing prior barrier (n/N) 
% of total (n/N)

All barriers traversed
% of total (n/N)

Barrier 2: Accurate diagnosis
% of those traversing prior barrier (n/N) 
% of total (n/N)

Barrier 1: Current consulter 
% of total (n/N)

Total episodic migraine or 
chronic migraine 
n (% of analysis population) 

Analysis population 
(MIDAS score ≥6 & valid insurance response) n = 9184

n = 168
32.8% (168/512)

13.4% (168/1254)

Acute
n = 113

67.3% (113/168)
9.0% (113/1254)

Preventive
n = 127

75.6% (127/168)
10.1% (127/1254)

n = 1823
67.5% (1823/2699)
19.8% (1823/9184)

n = 1655 
75.7% (1655/2187)
20.9% (1655/7930)

Acute
n = 1133

68.5% (1133/1655)
14.3% (1133/7930)

Preventive
n = 1441

87.1% (1441/1655)
18.2% (1441/7930)

Acute
n = 1246

68.3% (1246/1823)
13.6% (1246/9184)

Preventive
n = 1568

86.0% (1568/1823)
17.1% (1568/9184)

Barrier 3: Minimally appropriate
pharmacologic treatment
% of those traversing prior barrier (n/N) 
% of total (n/N)

n = 677
8.5% (677/7930)

n = 23
1.8% (23/1254)

n = 700
7.6% (700/9184)

Acute + Preventive 
n = 992

59.9% (992/1655)
12.5% (992/7930)

Acute + Preventive 
n = 91

54.2% (91/168)
7.3% (91/1254)

Acute + Preventive 
n = 1083

59.4% (1083/1823)
11.8% (1083/9184)

Chronic migraine
n = 1254 (13.7%)

Total (episodic or 
chronic migraine)
n = 9184 (100%)

Episodic migraine
n = 7930 (86.3%)

n = 512 
40.8% (512/1254)

n = 2699 
29.4% (2699/9184)

n = 2187
27.6% (2187/7930)

n = 23
25.3% (23/91)

1.8% (23/1254)

n = 700
64.6% (700/1083)
7.6% (700/9184)

n = 677
68.2% (677/992)
8.5% (677/7930)

Respondents, n/N (%)
Episodic migraine 
(n = 7930)

Chronic migraine 
(n = 1254)

Total 
(N = 9184)

Currently consulting a 
criteria-accepted HCP for 
headache

2187/7930 (27.6) 512/1254 (40.8) 2699/9184 
(29.4)

Criteria-accepted HCPsa 

General practitioner, 
family physician, or 
internal medicine 
doctor

1583/2187a  (72.4) 280/512a  (54.7) 1863/2699a  
(69.0)

Neurologist 343/2187a  (15.7) 139/512a  (27.1) 482/2699a  
(17.9)

Nurse practitioner or 
physician assistant

128/2187a  (5.9) 40/512a  (7.8) 168/2699a  
(6.2)

Pain specialist or doctor 
at pain clinic

55/2187a  (2.5) 34/512a  (6.6) 89/2699a  
(3.3)

Headache specialist or 
doctor at headache 
clinic

44/2187a  (2.0) 17/512a  (3.3) 61/2699a  
(2.3)

Obstetrician-gynecologist 34/2187a  (1.6) 2/512a  (0.4) 36/2699a  
(1.3)

Abbreviation: HCP, health care professional.
aDenominator is the number of participants who were currently consulting a criteria-accepted HCP 
for headache. There were no missing data. 

TA B L E  2  Current consultation patterns

www.wileyonlinelibrary.com
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accurately diagnosed and appropriately treated consulters meet-
ing the ICHD-3 criteria1 for medication overuse based on days per 
month of medication taken without considering overall monthly 
headache days. Among diagnosed and treated consulters, the rate of 
medication overuse was higher in the CM group (74.7% [68/91]) than 
in the EM group (31.8% [315/992]).

Among the 9184 eligible CaMEO respondents in the analysis 
population, only 700 (7.6%) traversed all four barriers. Respondents 
with CM traversed all four barriers at a lower rate than those with 
EM (1.8% [23/1254] vs. 8.5% [677/7930]; Figure 2).

Effects of sociodemographic characteristics on 
traversing barriers to care

Table 4 shows possible associations among sociodemographic fac-
tors and rates of current consultation, accurate diagnosis among 
consulters, minimally appropriate treatment among the diagnosed, 
and medication overuse among the treated. Women and men 
were equally likely to consult (p  =  0.574). Blacks and/or African 
Americans had higher consultation rates than other race groups 
(p  =  0.025). Latinx ethnicity was not associated with consulta-
tion in comparison with non-Latinx ethnicity (29.2% vs. 29.4%; 
p = 0.894). Consultation rates significantly increased with house-
hold income (p < 0.001), and health insurance was associated with 
consultation (p < 0.001).

Among consulters, women were more likely than men to be di-
agnosed (p < 0.001), but race (p = 0.060) and ethnicity (p = 0.490) 

were not statistically significantly associated with rates of ac-
curate diagnosis. Diagnosis rates increased with household in-
come (p = 0.014) and were higher in those with health insurance 
(p < 0.001).

Among those who were diagnosed, variables associated with 
the use of minimally appropriate pharmacotherapy included higher 
income (p  <  0.001) and health insurance (p  =  0.001), but not sex 
(p = 0.645), race (p = 0.535), or ethnicity (p = 0.918).

Finally, among those consulting, diagnosed, and treated, 
men were more likely than women to have medication overuse 
(p = 0.039). Multiracial people and Blacks and/or African Americans 
had higher rates of medication overuse than Whites and people of 
other races (p = 0.007). Latinx people were marginally more likely 
than non-Latinx (p  = 0.054), and those from lower-income house-
holds were more likely than those with higher income to have medi-
cation overuse (p = 0.018). Insurance status was not associated with 
medication overuse (p = 0.617).

DISCUSSION

In this analysis of data from the CaMEO Study, we identified individu-
als with EM or CM who had unmet medical needs based on migraine-
associated disability, and assessed four levels of barriers to good 
medical care, including consultation, accurate diagnosis, receiving 
appropriate pharmacologic treatment, and avoidance of acute medi-
cation overuse. Among 9184 eligible respondents with migraine, only 
7.6% traversed all four barriers, with substantially lower proportions 

TA B L E  3  Diagnoses reported by respondents who failed to traverse the diagnosis barrier

Reported diagnoses,a  n/N (%)
Episodic migraine without accurate diagnosisb  
n = 532

Chronic migraine without accurate diagnosisb  
n = 344

Migraine 0 270/344 (78.5)

Sinus headaches 261/532 (49.1) 163/344 (47.4)

Stress headaches 233/532 (43.8) 157/344 (45.6)

Tension-type headache 167/532 (31.4) 130/344 (37.8)

Menstrual headaches or menstrual migraines 86/532 (16.2) 70/344 (20.3)

Cluster headache 48/532 (9.0) 45/344 (13.1)

Chronic daily headache 14/532 (2.6) 0

Chronic migraine or transformed migraine 13/532 (2.4) 0

Rebound headache or medication overuse 
headache

12/532 (2.3) 22/344 (6.4)

New daily persistent headache 6/532 (1.1) 4/344 (1.2)

Citriene headachec  4/532 (0.8) 0

Never been diagnosed with specific type of 
headache

100/532 (18.8) 15/344 (4.4)

Don't know/don't remember 16/532 (3.0) 5/344 (1.5)

Other 28/532 (5.3) 32/344 (9.3)

a Respondents could select multiple diagnoses. There were no missing data; b Accurate diagnosis was defined as “migraine” for respondents with 
episodic migraine and “chronic migraine,” “transformed migraine,” or “chronic daily headache” for respondents with chronic migraine; c“Citriene 
headache” is not a medical condition. It was added as a distractor to identify inaccurate patterns of responding.
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of respondents with CM than with EM (1.8% vs. 8.4%) traversing all 
four barriers. The greatest barrier was at the level of consultation; 
approximately 70% of respondents failed to traverse this barrier. 
Respondents with CM were more likely than those with EM to con-
sult for headache (40.8% vs. 27.6%), but were less likely to have re-
ceived an accurate diagnosis during consultation (32.8% vs. 75.7%). 
For diagnosis to be considered accurate in the group with CM, a diag-
nosis of CM, transformed migraine, or chronic daily headache was re-
quired. If we consider migraine as an accurate diagnosis, differences 
in diagnostic accuracy between EM and CM are mitigated. Persons 
with CM were also less likely to receive minimally adequate acute 
and preventive pharmacologic treatment despite accurate diagnosis 
(54.2% vs. 59.9%). This difference is largely accounted for by the fact 
that everyone with CM required prevention, whereas only 24.7% of 
diagnosed consulters in the EM group required prevention based on 
the high threshold we specified in this analysis. Respondents with CM 
were more likely to have medication overuse, with 74.7% of respond-
ents with CM versus 31.8% with EM traversing the first three barriers 
meeting criteria for medication overuse. Only 8.5% of respondents 
with EM and 1.8% with CM successfully traversed all four barriers.

To the best of our knowledge, our study is the first to directly 
compare barriers to migraine care between respondents with CM 
versus EM. Other studies have reported similarly low proportions 
of individuals with EM or CM traversing barriers to consultation, di-
agnosis, and treatment, although rates are not directly comparable 
because of differences in sampling and operational definitions of 
barrier criteria.16,17,35 Previous analyses are consistent with respect 
to a high proportion of respondents with migraine failing to report 
medical consultation for headache.16,17

We chose not to include visits to the ED or UC in the criteria for 
successfully traversing the consultation barrier, although headache 
is one of the leading causes for ED visits in the United States.3 In 
this analysis, only 7% of respondents who did not traverse the con-
sultation barrier reported that they consulted an ED or UC HCP for 
headache. We made this choice because the purpose of ED or UC 
visits is not to provide ongoing management. Patients are less likely 
to receive guideline-recommended acute and preventive treatment 
in the ED and UC settings than in other ambulatory settings. This is 
not a criticism of care given in ED and UC settings, and reflects their 
important role in excluding secondary headache and providing im-
mediate short-term relief.36,37 Although we did not include ear, nose, 
and throat specialists or allergists as appropriate HCPs for migraine, 
we acknowledge that many of these specialists can, and do, diag-
nose and treat migraine appropriately. Given the overlap in symp-
toms associated with migraine and sinus problems, there may be a 
need for increased awareness of migraine among these specialists. 
This is supported by the observation that sinus headache was one 
of the most common misdiagnoses in the current analysis. Evidence 
from other sources suggests that many patients with migraine are 
diagnosed with sinus headache.38–40 For individual participants in 
an Internet-based survey, there may be diagnostic error in other di-
rections; some people we classified as having migraine may have had 
recurrent sinusitis, though the rate is likely to be low.

In a previous analysis of barriers to care among people with EM, 
the assumption was made that no one with EM requires preventive 
medication.17 In the present report, we made the conservative as-
sumption that individuals with migraine, some disability, and eight 
or more monthly migraine days require prevention. We found that 
24.7% of respondents with EM who were consulting and had re-
ceived a medical diagnosis were candidates for preventive therapy, 
and that 47.7% of these eligible EM respondents were receiving pre-
vention. One factor that contributes to the lower rate of traversing 
all barriers to care among persons with EM relative to the previous 
report,17 is the requirement for prevention in this subgroup. An anal-
ysis of AMPP data found that 13% of people with migraine aged 
12 years or older were currently taking preventive medication for 
migraine, 43.3% had never used a migraine preventive, 25.5% were 
previous users, and 18% were using a migraine preventive medica-
tion without attributing its use to migraine prevention.7 Similar data 
were found in a recent analysis of US national survey data.41 Among 
those who had never used a preventive, 32.4% met expert guideline 
criteria for preventive medication being offered or considered.7

This analysis also differs from previous reports in that we in-
cluded avoidance of medication overuse as a barrier to good medi-
cal care.16,17 Among those traversing the first three barriers to care, 
23.8% of EM and 74.7% of CM respondents met criteria for acute 
medication overuse and failed to traverse the final barrier. While it 
may be difficult to discern the underlying reasons for medication 
overuse, capturing the rate of medication overuse is an important 
factor in characterizing care. HCPs play an important role in pre-
venting medication overuse by ensuring medication prescriptions 
are not written for more than the threshold days per month, inform-
ing patients about the dangers of medication overuse, considering 
adding preventive treatment when appropriate, including both phar-
macologic and nonpharmacologic therapies, and providing healthy 
lifestyle education.1,42,43

Our analyses of the effect of sociodemographic characteristics 
on traversing barriers to care showed that self-reported annual 
household income had a significant impact on the likelihood of tra-
versing all four barriers. Higher household income was associated 
with a greater likelihood of obtaining a consultation, receiving an 
accurate diagnosis, receiving minimally adequate acute and pre-
ventive treatment, and not overusing medication. Previous studies 
have reported significant relationships between annual household 
income and the likelihood of receiving acute17,44 and preventive35 
medications for migraine. However, a previous analysis of CaMEO 
respondents with CM did not find a significant relationship between 
income (≥$75,000 vs. <$75,000) and receipt of minimal acute and 
preventive pharmacologic treatment.16 Differences in the popula-
tion (inclusive of EM and CM) and the different categorization of 
income categories used in the current analysis may contribute to this 
difference in results.

Cost concerns may contribute to the observed relationships 
between income and current consultation and adequate treat-
ment. This is consistent with the observation that respondents 
with health insurance were significantly more likely to have sought 
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a consultation for headache and received minimally appropriate 
pharmacologic treatment. An analysis of data from the National 
Ambulatory Medical Care Survey and National Hospital Ambulatory 
Medical Care Survey from 1997 to 2007 showed that patients with 
migraine with no insurance or with Medicaid were less likely than 
patients with private insurance to receive appropriate acute and pre-
ventive medication after controlling for covariates.36 This is a con-
cern, especially because the prevalence of migraine is greater among 
individuals in lower versus higher income groups.2,7 Plausible solu-
tions and strategies to migraine care in underinsured and uninsured 
adults have been described.45,46

This analysis showed that race had a significant effect on the 
rate of consultation. Current consultation rates were highest among 
Blacks and/or African Americans and lowest among those report-
ing race categorized as “other.” The reasons for the low rate in the 
“other” category are unclear. In this category, more than 50% of re-
spondents reported that they were of Asian descent (e.g., Chinese, 
Korean, other). Nearly 40% reported that they were “some other 
race,” the majority indicating they were Latinx. One study of 186 
headache patients in a headache treatment clinic in Ohio reported 
that Blacks and/or African Americans were significantly less likely 
than Whites to receive a diagnosis of EM without aura, but no 
significant differences were observed in rates of diagnosis of EM 
with aura and CM with or without aura.47 In this study, race was 
not a statistically significant variable in accurate migraine diagnosis. 
Nevertheless, there was a trend (p = 0.060) toward significance. An 
analysis of data from the National Ambulatory Medical Care Survey 
showed that race did not significantly affect the likelihood of re-
ceiving acute or preventive treatment for migraine.41 However, data 
from the Ohio headache clinics study showed that Blacks and/or 
African Americans were more likely than Whites to terminate their 
headache treatment once they received treatment.47

Race was also shown to be associated with medication over-
use in this analysis. Among current consulters who had received an 
accurate diagnosis and minimally adequate treatment, medication 
overuse rates were highest among those reporting two or more 
races (53%) and Blacks and/or African Americans (45%) and lowest 
among Whites (33%) and those categorized as “other” race (32%). 
Ethnic and cultural differences in headache literacy may contribute 
to differences in medication overuse. Headache literacy has been 
defined as the personal characteristics and social resources that 
empower individuals and communities to access, understand, and 
use information and services for informed decision making regard-
ing headaches.48 Increased headache literacy may lead to early and 
safe health intervention-seeking behaviors, improved awareness 
and use of headache-specific treatments, and decreased medication 
overuse.48 Differential access to empirically supported nonpharma-
cologic therapies (e.g., cognitive behavioral therapy, biofeedback, 
relaxation training, mindfulness-based therapies, neurostimulation) 
as well as complimentary and integrative approaches such as yoga, 
acupuncture, exercise, and nutraceuticals may contribute to differ-
ences in rates of medication overuse. Populations without private in-
surance coverage may not have access to these health care services. 

Vulnerable populations may not have the luxury to take time off 
and may not have control or privacy in their work setting to care for 
themselves during a migraine attack and, therefore, may feel more 
compelled to take an acute medication to not miss work. We did 
not examine rates of consulting, access, or treatment by sex within 
race, which may have masked some potential additional differential 
findings.4

Sex differences were observed in the rates of accurate diag-
nosis and avoidance of medication overuse in the current study. 
Approximately 70% of women consulters versus 57% of men con-
sulters had received an accurate diagnosis. This is consistent with 
results of previous studies showing that being female is associated 
with receiving a medical diagnosis of migraine.16,17,35 Migraine 
is two to three times more prevalent among women than men.3,7 
Therefore, HCPs may have an increased index of suspicion for mi-
graine in women. Women may be more likely than men to report 
their symptoms.9 Migraine is underdiagnosed, especially in men, and 
there is a need to improve HCP awareness about migraine in both 
men and women.9,49

Strengths and limitations

A strength of the CaMEO Study is that it included a large sample 
size that was systematically recruited to be representative of the 
US population. Demographic and headache-related characteristics 
between the AMPP and CaMEO Study populations were generally 
similar, suggesting these results may be generalizable to the US mi-
graine population. Black and/or African American respondents rep-
resented 10% of the CaMEO Study population compared with 13% 
of the US population in 2012.50

An additional strength was in the design of the survey question 
about headache diagnosis. This question included the response op-
tion of “citriene headache” (a fictional medical condition) that was 
endorsed by only four of 876 current consulters in our analysis, sug-
gesting most respondents read and responded carefully when com-
pleting the survey.

Despite the large sample size for this analysis, potential sources 
of selection bias exist. Respondents were assumed to have access to 
a home computer to complete the survey. Therefore, lack of com-
puter access may represent an economic and technological barrier to 
participation. The questionnaire was available only in English, likely 
reducing the inclusion of Spanish language speakers. This may have 
confounded the possibility of detecting ethnicity-based differences 
in traversing each barrier to care. The CaMEO survey was conducted 
8 years ago (2012–2013); therefore, the data may not reflect current 
patterns of care or available therapies.

To perform this analysis, we formulated working criteria for 
success and failure for traversing each barrier. To operational-
ize these criteria, we made a series of imperfect categorization 
choices. We chose to limit our focus and definition of good care 
to pharmacologic treatments only and did not include empirically 
and guideline-supported nonpharmacologic therapies including 
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behavioral therapies or neurostimulation, among other treatments. 
As such, we only included HCPs who are licensed to prescribe 
pharmacologic therapies in our list of criteria-accepted providers. 
With respect to consulting, we grouped HCPs by specialty who 
traditionally have experience in the ongoing treatment of individu-
als with migraine. Consequently, some respondents reported con-
sulting about their headache with HCPs who were not included 
in our criteria. We acknowledge that some otolaryngologists and 
allergists are outstanding headache clinicians, and that in some 
cases our analysis could misclassify respondents receiving expert 
care as not consulting an appropriate HCP. In addition, many HCPs 
in ED and UC settings are highly knowledgeable in caring for peo-
ple with migraine, but may choose different strategies based on 
the urgency of the visit, and lack of history, continuity, and fol-
low-up.37 With respect to migraine diagnosis, we required that 
individuals with CM received a diagnosis of CM, transformed mi-
graine, or chronic daily headache. Many (78.5%) of the individuals 
who had not received one of these diagnoses received a diagnosis 
of migraine, which we did not categorize as an accepted diagnosis 
in this analysis. This approach was also taken in a previous report 
on barriers to CM care.16 We did this based on the assumption that 
proper management of CM requires the recognition of CM as a 
distinct disorder. For full transparency, we have provided data on 
the proportion of people with CM who reported having received a 
diagnosis of “migraine.”

The CaMEO survey offered “menstrual headaches or menstrual 
migraines” as a diagnostic option. Because the study questionnaire 
could not distinguish “menstrual migraine” and “menstrual head-
ache,” we made the conservative decision to not count the diagnosis.

Defining a subgroup of persons with EM in need of preventive 
pharmacologic treatment is challenging. In our analysis, we set a 
threshold of at least eight migraine headache days for requiring pre-
ventive treatment and acknowledge this is a conservative decision. 
A recent American Headache Society position paper recommends 
that preventive treatment should be offered to people with migraine 
experiencing six or more monthly headache days, regardless of their 
level of disability, four or more headache days with at least some 
functional disability, or three or more headache days with severe 
disability.27 Migraine-related disability was not accounted for in our 
criteria for requiring a preventive treatment, although mild disability 
per MIDAS was an inclusion criterion for the analysis population. In 
clinical practice, the decision to start preventive treatment is multi-
factorial and depends on headache-day frequency, disability, treat-
ment history, patient preference, comorbidities, medication overuse, 
and other factors. The eight headache-days per month criterion in 
this study was established as an operational rule for epidemiologic 
research to conservatively identify respondents for whom preven-
tive treatment would most likely be indicated. A less restrictive 
threshold might have uncovered even higher rates of undertreat-
ment. Preventive treatment may include pharmacologic and/or 
nonpharmacologic approaches. Efficacy and duration of effects are 
greatest when both approaches are combined.51

Finally, our analysis found a significant impact of race on suc-
cessfully traversing certain barriers to care; however, socioeconomic 
status showed a strong influence on the likelihood of traversing all 
barriers and may or may not be related to race and ethnicity, but 
in this case, may account for a share of the variance. We did not 
subdivide participants by sex within racial groups. It is possible that 
men and women have different experiences within racial or ethnic 
groups. Additionally, there may be bias in our sample, which may 
have not included individuals who face greater barriers to care.

CONCLUSIONS

Only 8% of individuals with migraine and associated disability suc-
cessfully traversed the barriers of consultation, diagnosis, minimally 
appropriate pharmacologic treatment, and avoidance of medication 
overuse. Women were more likely than men to be accurately diag-
nosed and avoid medication overuse. Household income showed 
a positive relationship with likelihood of traversing all barriers, 
whereas being Black and/or African American was associated with 
both higher rates of consultation and medication overuse. Public 
health efforts should focus on improving rates of consultation and 
diagnosis, particularly in men, Latinx people, and those with lower 
income, as well as educating people with migraine about the dangers 
of medication overuse.
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