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Abstract
Objective
To review contemporary issues of health care disparities in headache medicine with regard to
race/ethnicity, socioeconomic status (SES), and geography and propose solutions for
addressing these disparities.

Methods
An Internet and PubMed search was performed and literature was reviewed for key concepts
underpinning disparities in headache medicine. Content was refined to areas most salient to our
goal of informing the provision of equitable care in headache treatment through discussions
with a group of 16 experts from a range of headache subspecialties.

Results
Taken together, a multitude of factors, including racism, SES, insurance status, and geographical
disparities, contribute to the inequities that exist within the health care system when treating
headache disorders. Interventions such as improving public education, advocacy, optimizing
telemedicine, engaging in community outreach to educate primary care providers, training
providers in cultural sensitivity and competence and implicit bias, addressing health literacy,
and developing recruitment strategies to increase representation of underserved groups within
headache research are proposed as solutions to ameliorate disparities.

Conclusion
Neurologists have a responsibility to provide and deliver equitable care to all. It is important
that disparities in the management of headache disorders are identified and addressed.
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In 2003, the Institutes of Medicine (IOM) defined disparities
in health care as “racial or ethnic differences in the quality of
healthcare that are not due to access-related factors or clinical
needs, preferences, and appropriateness of intervention.”1

Since then, health disparities in headache medicine have been
documented across race, socioeconomic status (SES), and
geography.2 In addition to the IOM definition, poor access to
care may also be a source of disparity.2 Headache disorders are
among the most prevalent neurologic conditions. Migraine
itself is the second leading cause of disability globally.3 To
receive appropriate care, patients with headache must have
access to a health care provider and receive an accurate di-
agnosis and appropriate treatment plan. In the case of mi-
graine, only 26.3% of adult patients with episodic migraine4

and fewer than 5% of adult patients with chronic migraine5

traverse all health care barriers and obtain appropriate acute
treatment (in the case of episodic migraine) or acute and
preventive migraine treatment (in the case of chronic mi-
graine). Significant disparities affect the ability of certain
groups to navigate these steps, which affects diagnosis, prev-
alence rates, treatments, and outcomes, amplifying unmet
needs. In this article, we summarize available literature re-
garding racial/ethnic, socioeconomic, and geographic dis-
parities as well as social determinants of headache outcomes
and use this information to suggest solutions that could im-
prove equity and reduce disparities in headache treatment.

Methods
We conducted a series of searches between June 2020 and
August 2020 on PubMed and Google Scholar with an un-
restricted date range and combinations of the following terms:
headache, migraine, disparit*, race, equity, gender, socioeco-
nomic, and traumatic brain injury. Literature was reviewed for
key concepts underpinning disparities in headache medicine.

Content was refined to areas most salient to our goal of
informing the provision of equitable care in headache treat-
ment through discussions with this group of 16 experts from a
range of headache subspecialties.

Headache Disparities

Race (Racism)
When discussing race and ethnicity, consideration of language
is imperative. In this article, the terms outlined by the Na-
tional Center for Health Statistics are used, including His-
panic or Latino, American Indian or Alaska Native (AIAN),

Black or African American, and White (cdc.gov/nchs/nhis/
rhoi/rhoi_glossary.htm). We recognize that there are ongo-
ing discussions in academic and community circles regarding
preferred racial/ethnic nomenclature, such as use of the terms
Black versus black versus African American, Latinx versus
Latino or Latina versus Hispanic, Indigenous versus Indian
versus Native, and White versus white.

Whereas races are not inherent biological categories, race is a
social construct that as a vehicle for systemic racism has
profound health effects. Throughout the literature, it is ap-
parent that race plays a role in the appropriate diagnosis and
treatment of headache disorders. Although recent population
studies have found the prevalence of severe headache and
migraine is roughly equal among White (15.5%), African
American (15.0%), and Hispanic (14.9%) groups in the
United States,6 differences exist in diagnosis, treatments, and
outcomes. African American and Hispanic patients are less
likely (25% and 50%, respectively) to receive a migraine di-
agnosis than White patients.6

African American men receive the least care for headache
diseases nationwide,6 and are less likely thanWhite patients to
present for ambulatory care for migraine disorders.7,8 African
American patients visiting emergency departments (EDs)
with headache were 4.8 times less likely than White patients
presenting with the same complaint to receive CT to diagnose
the etiology of their headache.9 Similarly, in a prospective
study on headache in the ED, White children were 3 times
more likely to receive imaging compared to children of other
races.10

African American patients with headache disease report more
headache days per month, higher pain intensity, and poorer
quality of life than White patients, who are more likely to
receive a primary headache diagnosis in headache subspecialty
clinics.11 African American patients also report more allodynia
compared to White patients.12 Despite more severe disease in
tertiary care settings, African American patients are twice as
likely to discontinue specialty clinic–based headache treat-
ment than White patients, after adjusting for SES.13 African
American patients were also less likely than White patients to
utilize health care settings for migraine treatment (46% vs
72%), less likely to have been given a headache diagnosis
(47% vs 70%), and less likely to get prescribed acute migraine
medication (14% vs 37%). African American patients may
have distrust in the medical community as well as a less
positive perception of physician communication, which may

Glossary
AAN = American Academy of Neurology; ACE = adverse childhood experience; AIAN = American Indian and Alaska Native;
ED = emergency department; HEAL Initiative = Helping to End Addiction Long-term Initiative; IOM = Institutes of
Medicine; LGBTQ = lesbian, gay, bisexual, transgender, and queer;mTBI =mild traumatic brain injury;OR = odds ratio; SES =
socioeconomic status.
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lead to fewer physician visits for migraine care or migraine
medication prescriptions.14

Non-White children and adolescents presenting for headache
care in a large health system were less likely to receive acute
medication compared to White children and adolescents.15

Inadequate headache treatment can result in greater disease
activity that is more refractory to treatment. Pervasive bias
against prescribing effective analgesics to non-White patients
disadvantages patients of color. Ineffective analgesics for pain
control were reported as the most pervasive inequality for
people of non-White racial/ethnic backgrounds compared to
White patients across different treatment locations and pre-
senting pain types.16 However, certain prescribing practices
for White patients may lead to inappropriate headache care
for White patients with migraine, with several studies showing
higher rates of prescribing non-recommended medications
(e.g., opioids or barbiturate-containing medications) for
White children, adolescents, and young adults with headache
compared to other races.15

The undertreatment of pain in African American patients
compared toWhite patients has historical relevance as African

American patients have been falsely viewed as more bi-
ologically pain tolerant compared to White patients. Recent
findings suggest that even among those who have medical
training, erroneous beliefs regarding differences in biology
between African American and White patients influence
medical judgement, which leads to racial disparities in
assessing pain and treatment of pain.17

There are limited data with regards to Latino headache dis-
parities, pain comorbidities, or pain experience.18 Although
Latino patients report similar or higher rates of headache
compared to non-Latino White patients,18 Latino patients are
50% less likely to receive a migraine diagnosis than White
patients.19 In addition, Latino ethnicity has been identified as
a predictor of limited access to chronic pain care.20 Latino
patients are less likely to receive clinically significant high-
quality prophylactic headache medications in US ambulatory
care.7,8

Native/indigenous people in America, including AIAN, have
the highest prevalence of migraine and severe headache in the
United States (19.2%)6 and are more likely to experience
allodynia.12 There is a paucity of headache outcome studies in

Table 1 Clinical Considerations and Strategies to Address Inequality in Headache Care

Telemedicine: Telemedicine can mitigate geographic disparities without sacrificing efficacy of care

1. Support providers in developing comfort with telemedicine by ensuring access to information technology services and providing adequate staffing
support

2. Advocate for policy-level changes that improve insurance coverage for telehealth visits, including both video and telephone visits

3. Connect patients to resources to improve access to technology, build technological skills and literacy, and ease challenges with use of telehealth
platforms

4. Ensure availability of translating services for telehealth visits

5. Pursue funding for telemedicine expansion

Care in a primary or secondary setting: Insufficient headache providers coupledwith geographicmaldistribution presents challenges in accessing specialized
care

1. Provide telementoring and web-based educational opportunities to support primary care providers in gaining comfort for treating headache

2. Create tools to support these providers in making decisions about headache diagnosis and treatment

3. Develop population-level interventions that rely on a range of providers (primary care physicians, school nurses, etc.) to improve treatment for
individuals

Screening: Inequity cannot be addressed if it is not made known; consistent screening affords the greatest chance of determining unmet needs

1. Collect a variety of patient information (housing stability, language, insurance, income, dependents, demands on time, barriers, etc.) to improve
understanding of patients’ experiences

2. Intentionally screen for past and current trauma and adverse childhood experiences and connect patients to appropriate resources

3. Utilize school nurses and health aides to screen students for migraine and promote the use of migraine action plans

Accessibility: Even for patients under specialist care, accessibility may affect treatment adherence and success

1. Ensure instructions for medication are understood by using simple and direct language and encouraging patients to explain these instructions to the
provider

2. Minimize assumptions around degree of understanding and familiarity with the health care system and provide more information than is needed to
minimize patient experiences of judgement

3. Allow patients to attend appointments with an individual who can offer support either in person or via telephone or video
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this ethnic group, but allodynia often predicts poor treatment
outcomes.21

There are also limited data on Asian Americans with regard to
headache disparities and the pain experience. Asian American
patients are not appropriately represented in research as, when
accounted for, they are often lumped together under the broad
designation of “Asians.” Typically, Asian subgroups are not ac-
knowledged on their own (for example, Pacific Islanders, Lao-
tians, Bangladeshis). Prevalence estimates for severe headache
have been reported to be lowest among Asian patients at 10.1%
and 13.2% inNativeHawaiians or Pacific Islanders; however, the
estimates for this subgroup are not reliable due to the small
number of participants within the subgroup.6

Racial and ethnic disparities also exist in concussion and mild
traumatic brain injury (mTBI), which often presents to neu-
rology with refractory and persistent posttraumatic headache for
management. African American children compared to non-
Latino White children are less likely to have ED visits for pedi-
atric sports-related head injuries and less likely to receive a
concussion diagnosis.22 In addition, compared to non-Latino
White children, Latino children have a higher likelihood of
having a decline in quality of life outcomes (social, academic, or
physical functioning) 3 months after mTBI in children who
present to an ED.23 For mTBI and headache, Latino and African
American patients receive less intensive rehabilitation after a
traumatic brain injury.24 There is a dearth of literature describing
the experience of non-White patients regarding posttraumatic
headache diagnosis and management.

Socioeconomic and Insurance Status
Low socioeconomic status is an independent predictor for
worse health outcomes25 and migraine prevalence is strongly
associated with annual household income.26 Thus, populations

of color that are of low SES are doubly at risk for health
disparities. Some research has been done in migraine
looking at both income and insurance status as proxies for
SES, but there is a paucity of other studies in headache that
examines this relationship. There is a 60% higher rate of
migraine in lower income groups (<$10,000) compared to
higher income groups (>$30,000).26 Low income or un-
insured patients are less likely to receive acute migraine
treatment.27 Ineffective acute treatment is associated with
progression of disease and increased risk of chronic mi-
graine.28 The prevalence of migraine is highest in those
reporting the lowest incomes/incomes below the poverty
level and the uninsured (17.1%) or those using Medicaid
(26%) compared to those with private insurance (15.1%).5

Two hypotheses have been proposed to help explain the
inverse relationship between SES and migraine prevalence:
social selection and social causation (these theories are not
mutually exclusive). Social selection suggests that individ-
uals may be unable to perform their regular educational and
occupational responsibilities, leading to a decline in social
status as a result of migraine disability; social causation
suggests that low SES is linked to increased stress, which
causes an increased duration or incidence of disability.29

Low SES may negatively influence migraine onset, attack
frequency, disease progression, and chronicity.8 SES is also
likely associated with sequelae noted 6–12 months from
mTBI, such as novel psychiatric disorder and declines in
health-related quality of life.23

Geography
Geographic disparities also present a challenge to appropriate
access. Not only are there not enough headache specialists to
treat patients with headache, but the distribution of headache
fellowship programs and practice locations that fellows sub-
sequently move on to are unevenly distributed. Fellowship

Table 2 Professional Training and Educational Considerations

Educational opportunity: Addressing the lack of representation of underrepresented groups across the field ofmedicine begins with educational opportunity

1. Develop mentorship programs for younger students of underrepresented groups to encourage interest in pursuing specialized headache medicine

2. Address financial barriers for individuals from historically marginalized groups who may have less familial wealth/resources

Faculty and provider representation: Many factors may contribute to insufficient specialists to provide optimal care for patients with headache, particularly
specialists serving underrepresented communities or representing these communities themselves

1. Improve institutional support around career development for junior faculty and clinician investigators from underrepresented backgrounds, including
internal faculty development programs, institutional awards, salary support, and protected time

2. Increase incentives (e.g., recruitment/retention packages, opportunities for career advancement) for individuals fromunderrepresented backgrounds to
attract a diverse group to training

3. Continue mentorship opportunities throughout training to provide support for individuals as they advance in their careers

Educational and training modifications

1. Provide training and educational experiences that intentionally consider participant and provider social factors

2. Train providers to display cultural humility and deliver equitable care

3. Promote implementation of antiracism initiatives across institutions and levels of career development

4. Continually engage providers in antiracism education and initiatives to ensure that changing societal needs are reflected across current practice.

Neurology.org/N Neurology | Volume 97, Number 6 | August 10, 2021 283

Copyright © 2021 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/n


programs are mostly located in urban areas, specifically the
larger cities in the Northeast and mid-Atlantic, and the ma-
jority of headache fellow graduates stay in the vicinity in which
they trained.30 The density of headache specialists is lower in
rural states and there are no training programs in the Western
and Plains states.30 In general, rural Americans fare worse as
they tend to be older, have a lower median household income,
and have lower educational levels and health literacy. Social
stigma and privacy concerns act as barriers to health care
access in rural communities where there is little anonymity.31

Patients also face obstacles related to transportation as me-
dian travel time and distance is longer for patients in rural
communities compared to those in urban communities.31

Rural patients with headache have longer wait times and a
greater loss of income due to time taken off work to attend
visits for headache.32

Other
There are also considerations that may exist in the lesbian,
gay, bisexual, transgender, and queer/questioning (LGBTQ)

population, including biases of health care practitioners and
lack of knowledge regarding how hormonal therapy may af-
fect migraine disorder and dictate treatment and other re-
search. To our knowledge, many of these considerations have
not been examined in the headache literature, but biases
among health care professions students and providers toward
LGBTQ patients have been documented in the health care
literature.33 LGBTQ patients also report discrimination from
health care providers and are more likely to delay or avoid
necessary medical treatment compared to heterosexual pa-
tients.34 More work needs to be done within headache
medicine to assess for disparities and address as appropriate.

Social Determinants

Discrimination
The 2003 IOM report on racial and ethnic health care dis-
parities identified 3 significant factors driving these disparities:
racial discrimination, health care systems management, and
the legal and regulatory environment in which these health
care systems operate.1 Unconscious bias (or implicit bias),

Table 3 Addressing Systemic Disparities and Inequities in Headache Research

Research process: Engaging individuals of marginalized communities early in the research process will direct research toward their specific needs1

1. Utilize qualitative studies, mixed methods research, and community-based participatory and community-engaged research1

2. Consider use of focus groups in the research development process1

Topics of research: Research should systematically examine the role of social inequity in the experience of patients with headache in marginalized
communities

1. Determine whether and to what extent inequities exist across samples (including treatment effects)

2. Examine the role intersectionality across multiple social identities

Recruitment: Study samples should include historically underrepresented populations (non-White racial/ethnic groups, non–national language–speaking
populations, LGBTQ populations, people experiencing poverty, people with lower levels of education, people living in rural communities, and other
communities that often have difficulty accessing medical/mental health services)

1. Stratify recruitment of study samples to include higher proportions of historically underrepresented populations

2. Report inclusive and specific demographic data

3. Consider multisite studies to increase sample diversity

Barriers: Barriers to participation in research differentially affect individuals from marginalized communities

1. Examine systemic barriers to headache treatment access, particularly behavioral interventions, as need for nonopioid treatment increases

2. Minimize these barriers to allow improved access to research participation

Intervention development: Design and evaluate interventions for marginalized populations that account for unique circumstances and barriers

1. Develop, implement, and evaluate the implementation of programs targeting marginalized communities

2. Ensure communication is appropriate for individuals across varied levels of health literacy and educational attainment

Dissemination and implementation: Work to ensure novel findings do not only reach individuals under care of a specialist provider

1. Target primary care providers in publications that increase knowledge about the efficacy of interventions to improve care for individuals not seen by
neurologists

2. Provide training and specific literature for generalist providers (primary care providers, school nurses, behavioral health providers in primary care,
community mental health providers, school counselors) in evidence-based headache management, including behavioral headache management

3. Develop advocacy and public health initiatives to increase headache awareness and reduce disability

Abbreviation: LGBTQ = lesbian, gay, bisexual, transgender, and queer.
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defined as “associations outside conscious awareness that lead
to a negative evaluation of a person on the basis of irrelevant
characteristics such as race or gender,”35 plays a large role in
the persistence of racial and ethnic health disparities, along
with systemic structural or institutional racism, which are
synonymous terms in the social science research literature.36

Institutional or systemic racism is defined as those “processes
of racism that are embedded in laws (local, state, and federal),
policies, and practices of society and its institutions that
provide advantages to racial groups deemed as superior,
while differentially oppressing, disadvantaging, or otherwise
neglecting racial groups viewed as inferior.”36 Segregation of
all types is a significant factor in determining SES as it greatly
reduces employment and educational opportunities and ad-
versely affects health outcomes.37 Federal, state, and local
policies have supported racial residential segregation within
the United States.37 An example of this is redlining, which was
a form of systemic housing discrimination at the federal level,
resulting in de facto neighborhood segregation due to loan
availability. Racial segregation has been associated with Afri-
can American disadvantage even within the realm of health
care (preterm birth, maternal depression, mental health is-
sues, and cancer are more common among residents of pre-
viously redlined areas) and generally,38 there are poorer
health outcomes in segregated communities of people of
color.37

In addition to the discriminatory practices that have created a
system of inequitable care, underserved populations also face
discrimination by health care professionals. More than 1 in 5
AIAN individuals reported experiencing discrimination in
clinical encounters, while 15% avoided seeking health care for
themselves or family members due to anticipated discrimi-
nation.39 Over one-third of African Americans report dis-
crimination in clinical encounters, while 22% avoided
pursuing health care for themselves or family members due to
anticipated discrimination.40 A 2019 study found that 20% of
Latinos reported having experienced discrimination when
going to a health clinic or seeing a doctor compared toWhites
(20% vs 5%, p < 0.01; adjusted odds ratio [OR] 3.18) and 17%
of Latinos avoided health care for themselves or family
members to avoid discrimination or poor treatment (17% vs
3%, p < 0.01; adjusted OR 4.98).41 The authors found that
being a US citizen, a college graduate, or of higher SES were
not protective against discrimination for Latinos.41

Apart from the ethical issues of equity and poorer health
outcomes, racial and ethnic health disparities are costly to
maintain. Failure to resolve these persistent racial and ethnic
health disparities has resulted in tremendous costs for the
United States: direct medical costs of nearly $230 million and
indirect costs of nearly $1.25 trillion between 2003 and
2006.42 Furthermore, these unresolved racial and ethnic
health disparities create additional economic burdens to these
patients, accounting for over 30% of direct medical costs to
African American, Latino, and Asian American populations.43

Correcting racial and ethnic health disparities is not only

ethical and humane, it is financially prudent as well. Specific
studies are needed to determine the effects of discrimination
in patients with headache.

Social Environment
Adverse childhood experience (ACE) exposure can contrib-
ute to frequent headache,44 and more specifically, ACEs are
associated with a higher risk of migraine compared to episodic
tension-type headache.45 There is strong evidence that there
is a higher burden of ACE in children with neurologic dis-
orders and disabilities. ACEs include physical abuse, emo-
tional abuse, sexual abuse, physical neglect, emotional neglect,
exposure to mental illness in the household, witnessing vio-
lence against one’s mother, being the product of divorce,
having a substance-abusing household member, or having an
incarcerated relative.46 Additional ACEs have been identified
in more recent research and include exposure to racism, living
in an unsafe neighborhood, and experiencing community vi-
olence. ACE exposure in early childhood affects the de-
velopment of the neuroendocrine axis.47 Increased ACE and
its negative effects on neurologic outcomes contribute to
disparities in health as communities of color often carry dis-
proportionately higher burdens of ACE exposure and trauma.

Insurance Status
Disparities in insurance status limit the ability of people with
migraine to obtain an appointment, receive an accurate di-
agnosis, and receive evidence-based treatments. Uninsured
adults with migraine are twice as likely and publicly insured
adults 1.5 times more likely to fail to receive evidence-based
treatment compared to commercially insured adults with
migraine.48 Pediatric evidence similarly suggests substandard
care for children of low SES with migraine. Children from
low-income neighborhoods have lower odds of hospital ad-
mission for migraine,49 despite higher migraine prevalence,29

suggesting children of lower SES are being undertreated for
acute pain flares.

Lack of Specialists
The physician shortage problem is not necessarily one of total
supply, but rather geographic and specialty maldistribution,
with almost twice as many physicians per capita in metro-
politan areas compared to rural areas.50 This access problem is
magnified in specialty care for headache medicine. According
to the Healthcare Cost and Utilization Project in 2008, pa-
tients living in rural communities overall have higher rates of
ED visits (1,425 per 100,000) for headaches compared to
those in urban areas (896 per 100,000), indicating a lack of
primary prevention.51 There are 706 headache specialists
maintaining United Council for Neurologic Subspecialties
certification in the United States, and many states that have 2
or fewer certified headache specialists.52 As the number of
headache fellowship programs has increased over the last 16
years to 45 centers in the country, the total number of certified
specialists remains only slightly increased, and most remain
where they trained rather than moving to underserved areas.
Because of the low number of specialists, and lack of spread,
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there continue to be specific regions that are grossly un-
derserved. This is not solely in areas with low population
density; Vermont, for example, remains relatively well served
despite very low density. It may have to do more with bias of
training location and support of the early career subspecialist
than the demand for specialist care.30 The data on regional ED
utilization do not directly correspond with location of avail-
able certified specialists, suggesting large areas of geographic
disparity. Furthermore, even within urban centers, geography
may limit care. Not all headache centers are easily accessible
by public transportation, and medical transport is often lim-
ited as to where it can bring patients. This, coupled with low
rates of telemedicine within urban and suburban areas, may
also lead to balkanization of care.

Lack of Representation in Research
Although national surveillance data summarily dismiss the
stereotype that migraine is a disease of the White and weal-
thy,19 migraine research is dominated by White, wealthy, fe-
male participants. Of the 16 migraine research publications in
Neurology® over the course of 2019, only 6 reported partici-
pant race, and of these 6, only 1 study reported participant
race in terms other than White/non-White. Of these partici-
pant samples, 74.7%–97% were White. This bias is not due to
underlying rates of migraine, but due to the failure of re-
cruitment efforts to obtain representative samples. Consid-
eration of other sources of bias are further complicated by lack
of reporting: only 1 study reported anymeasure of SES; only 1
study reported any measure of educational attainment.

African American, Latino, and AIAN populations have also
been underrepresented in clinical trials. This is problematic
due to potential safety and efficacy concerns as well as external
validity across diverse individuals who are reflective of a het-
erogeneous population representative of the United States.
Underrepresentation in clinical trials could potentially lead to
worsening outcome disparities if newer treatments benefit
White over non-White patients.53

The lack of representation in research is also partly related to
the distrust that underserved populations and specifically the
African American community have towards the medical sys-
tem.13 Historical atrocities such as the Tuskegee Syphilis
Study, the testing of mustard gas and other chemicals on
African American soldiers during World War II, and experi-
mentation on African American women in gynecologic
studies have left scars on the African American community
and fueled distrust. Neurologists and their institutions need to
make a long-term commitment to regain the trust of African
American and other underserved communities.

Potential Mitigation Strategies
Abolishing these racial, socioeconomic, and geographic in-
equities would require major cultural shifts in US society. To
better understand these inequities and develop innovative
solutions, a substantial investment in headache research and
implementation science is warranted.

Clinical Strategies
The field is encouraged to address inequality by utilizing
telemedicine, educating primary care physicians, screening
patients for social determinants, of health and addressing is-
sues around health literacy (table 1). In particular, addressing
poor health literacy may affect health disparities through in-
creasing awareness and use of headache-specific treatments,
decreasing rates of medication overuse headache, improving
physician-patient communication, decreasing misperceptions,
and leading to earlier health intervention–seeking behavior,
which would all improve quality of life and reduce morbidity
of headache disorders.54 Public education and advocacy ini-
tiatives may also be helpful to improve awareness of headache
disorders, reduce disparities, and decrease disability.

Training Providers
Comprehensive headache education needs to be a core part of
medical school education, residency, and continuing education
for neurologists to meet the needs of diverse populations. To
continue the efforts championed by the American Academy of
Neurology (AAN), the field should focus on training providers
in cultural sensitivity and competencywhen treating patients and
addressing lack of representation of underrepresented groups in
academic medicine and training programs by creating mentor-
ship programs geared towards faculty development for un-
derrepresented groups (table 2). Another knowledge gap is with
regard to headache training programs. We would be remiss to
not discuss that in addition to the lack of inclusion of un-
derrepresented groups in headache studies, there is also a lack of
underrepresented physicians and researchers engaging in clinical
care, and designing and conducting the research studies in
headache medicine. We need to find ways to recruit and retain
faculty from underrepresented groups in medicine, develop
programs dedicated towards promoting diversity and inclusion,
and attract a wider range of applicants to residency and fellow-
ship programs from underrepresented groups in medicine.
Specific strategies have been suggested.55 Research is needed
to understand career trajectories in academic medicine for
groups with marginalized and underrepresented statuses.
Evidence also suggests that individuals from underserved and
underrepresented racial and ethnic groups are more likely to
serve the clinical needs of underserved populations, further
underscoring the value of enhancing diversity of health care
providers.55,56

Improving Representation in Research
Considerably more work is needed to evaluate headache
disparities occurrence, access to care, accurate diagnosis, and
appropriate treatment (table 3). Evidence-based strategies
used to explore and ameliorate disparities in other areas of
neurology such as community engagement, community-
based participatory research, and mixed methods research
methodologies can be applied to researching headache dis-
parities and their resolution.57

Population-based studies can help capture underrepresented
groups in both adult and pediatric headache populations;
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oversampling underrepresented groups can be a strategy to
better understand headache/neurology disparities. The lim-
ited research that has evaluated measurement invariance in
headache methodology has found existing measures perform
well in both African American and White samples; however,
considerably more research is needed to understand mea-
surement invariance in common patient-reported outcomes,
headache diaries, and diagnostic algorithms. Headache is
comorbid with conditions with known health disparities, in-
cluding cardiovascular disease and psychiatric diseases.58 The
added effect of vascular and psychiatric comorbidities in
particular by race/ethnicity and SES is of great research
importance.

Recruitment of underrepresented groups should be improved
across all areas of headache research. Current research efforts
must contend with the legacy of ethical violations of decades
past and actively address distrust of the medical and scientific
communities by marginalized groups. This requires a para-
digm shift in how headache research is conducted and com-
mitment from funding agencies to support headache research
in historically underrepresented groups. Funding by the NIH
has historically been greatly disproportionate to disease bur-
den. Despite having a disease burden comparable to digestive
disorders, breast cancer, and arthritis, NIH funding for
headache and migraine research is a fraction compared to
these other conditions.59 Although the NIH has prioritized
pain research through processes like the Helping to End Ad-
diction Long-term Initiative (HEAL), many HEAL Initiative
items are focused on understanding the mechanism of the
pain disorder or developing new nonopioid treatments.
Funding for headache research has been driven largely by the
pharmaceutical industry. While this investment in headache
research has led to tremendous breakthroughs in headache
treatments, novel pharmaceuticals are almost always priced
out of the range of government-insured or uninsured patients,
further magnifying inequity. Increased support for headache
research will encourage increased investment in the field from
the research community, providing an opportunity for in-
creased representation of underrepresented groups in head-
ache research.

Discussion
Although headache disorders are prevalent and potentially
disabling neurologic conditions, there is a paucity of research
in healthcare disparities and the effect of social determinants.
Of the available research, headache disparities persist for Af-
rican American, Latino, and AIAN patients nearly 20 years
after the 2003 IOM report first described health care dispar-
ities as being caused by racial discrimination, health care
systems management, and the legal/regulatory environment
in which these health care systems operate. As racial cate-
gories are a social construct, structural racism is an important
driver of these inequities, which may compound the stigma
attributed to headache disorders such as migraine. Among

racial and ethnic groups, AIANs have the highest prevalence
of migraine and headache disorders, Latinos have the greatest
headache/neurologic needs, and African American men re-
ceive the least care. Access to care is limited by racism, low
SES, and geographical barriers.

We summarized a number of mitigation strategies to address
these disparities and the effects of social determinants of
health, ranging from provider and trainee education to sys-
tematic changes to research and innovation. We encourage
readers to view this article as a call for reflection and action at
the individual, community, institutional, and societal level,
recognizing the need for long overdue change.
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