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Abstract
Objectives
The purpose of this study was to analyze the National Institute of Neurological Disorders and
Stroke (NINDS) Request for Information (RFI) input from the public—including health care
providers, researchers, patients, patient advocates, caregivers, advocacy organizations, professional
societies, and private and academic stakeholders with an interest in health disparities (HDs) in
neurologic disease. RFI questions were structured to solicit input on what stakeholders believe are
neurologic disease HD research priorities, drivers of health inequity, and potential interventions.
Furthermore, these stakeholder insights were examined within the context of contemporary sci-
entific literature and research frameworks on health equity and health disparities.

Background
The NINDS published a RFI fromMarch 31 to July 15, 2020. The RFI analysis presented here
is part of a larger strategic planning process aimed to guide future NINDS efforts in neurologic
disorder health equity (HE) research and training. The public commented on facilitators of
HDs, populations that experience HDs (HDPs), potential interventions, and research op-
portunities related to HDs in neurologic disease and/or care in the United States across the
lifespan. Responses were analyzed using qualitative methodology. Frequently suggested in-
terventions were thematically clustered using the interpretive phenomenological analysis
methodology and are presented in this article to provide a stakeholder-identified roadmap for
advancing HE.

Results
Respondents identified socioecological factors as driving HDs in 89% of determinants reported.
Stakeholder-reported HD determinants and subsequent interventions could be classified into the
following conceptual categories: HDP neurospecialty care access, innovative HDP engagement and
research inclusion strategies, and development of a well-trained clinician-scientist HD workforce.
Clustering of the feedback from patient and patient-adjacent respondents (i.e., caretakers and
patient advocates) highlighted the prevalence of patient-provider interpersonal factors and limited
resources driving access-to-care barriers among their sentiments.

Discussion
Respondent sentiments suggest prioritization of social determinants of health (SDOH) re-
search, shifting away from the common target of biological and behavioral themes addressed in
the existing body of HE research provided by the stakeholder. Overall, respondents suggest
focusing research prioritization on access to care, engagement across the HE research and care
landscape, and HE workforce development.
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Introduction
The National Institute of Neurological Disorders and Stroke
(NINDS) is committed to reducing the disproportionate
burden of neurologic disease borne by underserved groups of
society, including racial and ethnic minoritized, rural, and
socioeconomically disadvantaged populations. The tragic
murder of George Floyd and the effect of the global COVID-
19 pandemic have catapulted the dire consequences of
structural and social inequities on health outcomes and op-
portunity.Within this landscape, NINDS carried out its health
equity (HE) and health disparities strategic planning process
to direct research and research training investments over the
next 5–10 years. In alignment with the US Department of
Health and Human Services’ Healthy People 2030 initiative
HE definition,1 NINDS research efforts are aimed to promote
health by facilitating the elimination of obstacles that create
unfair and unjust access to health opportunity. The NINDS
mission is to advance HE by funding a spectrum of research
from basic science through clinical studies and training the
next generation of health disparities investigators.

HE can be characterized as the state in which all individuals in
a society have access to the highest level of health opportunity.
Communities are excluded from this opportunity when they
experience marginalization based on their identities, associa-
tions, environments, or other socioecological characteristics
linked to discrimination.2-8 Therefore, understanding how
intersecting socioecological influences like individual, in-
terpersonal, community, and societal factors contextually
shape health opportunity for populations that experience
HDs (HDPs) is vital to advancing HE in neurologic disease.

Although there is mounting evidence that disparities in neuro-
logic disorders, care, and outcomes exist for HDPs,9-13 there is a
gap in interventions to address these disparities. To better un-
derstand the current neurologic HE state of science and in-
corporate a wide range of diverse perspectives from the public
into our strategic planning, we published a Request for In-
formation (RFI) on research opportunities related to the Health
Disparities and Inequities in Neurological Disease (Notice
Number: NOT-NS-20-026).14 A RFI is a formal mechanism
fully open to the public by which the US Government gathers
information frommultiple stakeholders for planning purposes. It
is not a solicitation for proposals and does not obligate the
Government. In this qualitative RFI analysis, we include a the-
matically clustered narrative review of respondent-provided HE
determinants, gaps, and interventions supported by respondent-
provided sources. The summary of findings presented here link

stakeholder input to the contemporary state of science in neu-
rologic disorder HE research and reflect the context provided by
respondents.

Methods
Dissemination and Data Collection
The NINDS RFI: Soliciting Input on Areas of Health Disparities
and Inequities in Neurological Disease and/or Care in the United
States Across the Lifespan14 was published in theNIHGuide and
made accessible for public input from March 31 to July 15,
2020. The public was provided an opportunity to comment on
facilitators of HDs, populations that experience HDs (HDPs),
potential interventions, and research opportunities related to
HDs in neurologic disease and/or care in the United States
across the lifespan. In addition, in collaboration with the
NINDS Office of Neuroscience Communications and En-
gagement, direct solicitations were sent to 376 nonprofit or-
ganizations and to 92 professional societies. The RFI contained
multiple-choice and short-answer questions developed to seek
input from scientists, clinicians, patients, families, caregivers,
advocates, and the broader community. Responses to this RFI
were collected electronically using aweb-based form.We received
142 responses. Duplicate responses were excluded (n = 2). The
exclusion criterionwas that if a respondent did not answer at least
one short-answer RFI question, their response was not included
in the coding analysis (n = 16). International responses were not
included in the analysis (n = 3). The final analysis included 121
responses.

Respondents were asked to provide input on the demographic
multiple-choice questions designed to give context to in-
dividual responses. The demographic questions asked re-
spondents to (1) describe their relationship or interest in HD
in neurologic disease (that is, patient, advocate, researcher,
caregiver, health care provider (HCP), or government offi-
cial), (2) identify the region of the country in which they
reside, and (3) identify the size of the community in which
they reside (i.e., urban population >50,000, suburban pop-
ulation 2,500–50,000, and rural <2,500). Organizational re-
sponses included advocacy organizations (i.e., primary
mission to support, inform, or advocate for patients/science/
equity), biomedical society (i.e., professional science and/or
medicine collaboratives promoting and investing in academic,
scholarly, or clinical activities), and academic institutions.

Respondents were prompted to respond to short-answer
questions designed to solicit stakeholder input on health

Glossary
CBPR = community-based participatory research; CEr = community engaged research; CME = continuing medical education;
EHR = electronic health records;HD = health disparity;HDP = population that experience HD;NIMHD = National Institute
on Minority Health and Health Disparities; NINDS = National Institute of Neurological Disorders and Stroke; RFI = request
for information; SDOH = social determinants of health; SES = socioeconomic status; TBI = traumatic brain injury.
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inequity and disparity knowledge gaps, vulnerable pop-
ulations, health determinants, and intervention opportunities
in neurologic care and research. Stakeholders often cited
scientific literature to support their suggestions, and those
references were included throughout the report as applicable.

Qualitative Code Development by Reviewers:
Thematic Clustering
Qualitative methodology was adopted in this analysis to
provide reviewers an opportunity to gain in-depth un-
derstanding of each respondent’s unique perceptions and find
themes across individual narratives.15 Three reviewers read
and evaluated each RFI transcript submitted by respondents.
Prevalent themes appearing across responses were extracted
and used to develop response codes within the designated
categories: neurologic disorder, vulnerable population, and
determinants. Through an iterative process, prevalent themes
were clustered and code descriptions refined. The neurologic
disorder and vulnerable population codes were directly
extracted from reviewer responses. Codes used to describe
operational organization of HD influences and determinant
factors driving HDs were developed by reviewers’ identifica-
tion of connections across respondent sentiments. The
prevalent themes that emerged from responses closely aligned

and could be well-described using definitions captured within
widely accepted HDs and SDOH contemporary literature and
resources. Apart from the NINDS strategic planning process,
the National Institute on Minority Health and Health Dis-
parities (NIMHD) had published a well-known research
framework for categorization of HD determinants. The
framework organizes a sample of determinant categories into
a schematic depicting a layered structure of influence.16,17 The
domains of influence (DOIs; Biological, Behavioral, Physical/
Built Environment, Sociocultural Environment, Health Care
System) and levels of influence (LOIs; Individual, In-
terpersonal, Community, Societal) within those domains
were extracted from theNIMHD framework and used to code
RFI respondent themes describing the organization of HD
influences. HD determinants, or factors that drive health
difference from within the DOIs and LOIs within which they
operate, were generated de novo using contemporary HE
research literature.1,2,5,6,13,16-19

Response Analysis
Three reviewers read and evaluated each RFI transcript submitted
by respondents using the finalized codes for each category: neu-
rologic disorder, vulnerable population, and determinants. Re-
viewers applied combinatory codes to individual responses as

Table 1 Summary of Neurologic Disorder HD RFI Findings

Neurologic disorder’s health disparities RFI: take-home points

Respondent composition Over 140 individual and organizational responses from a geographically diverse and interdisciplinary group of
stakeholders were collected. Patient, provider, researcher, advocate, academic, and scientific representatives
shared interest in neurologic disorder health disparities (HDs).

Areas of disparity across neurologic
disease

Respondents identified over 14 neurologic disease areas with health differences experienced by vulnerable
populations because of inequity. Respondents were able to provide the most sources to support intervention
suggestions for HD in the specialties of pain, stroke, dementia, epilepsy/seizure, and traumatic brain injury. There
was consensus that there is a major gap in HD neurologic disorders and care research across all diseases.
The diverse respondent groupmost frequently identified those who are racially and ethnically minoritized, of low
socioeconomic status (SES), or rural dwelling as populations experiencing health disparity (HDPs).

SDOH as drivers of HD Qualitative clustering of salient themes revealed that stakeholders primarily identified socioecological influences
and determinants as driving HDs. By contrast, existing HD scientific literature provided by respondents primarily
described observational findings from investigations of biological and behavioral contributions to HDs. However,
responses highlight a perceived gap in intervention research addressing SDOH in neurologic disorders.
Collectively, stakeholders who responded to the RFI suggest SDOH as a HD research priority.

Conceptual intervention targets and
themes

In a disease-agnostic manner, respondents described barriers to specialized neurologic care access, inadequate
representation in clinical research, inadequate treatment, inadequate diagnostic testing, delayed/missed
diagnoses, referral bias, and reduced care utilization as disparate health differences leading to poorer neurologic
health outcomes in vulnerable populations.
Irrespective of disease, most of the suggested interventions provided by stakeholders targeted access to care, HE
practitioner engagement of HDP communities, HD research engagement, evidence-based HD care, and effective
HE workforce training strategies.

Prominent evidence-based
intervention illustrations

Suggested evidence-based interventions:
• Prioritize community-engaged research to promote HDP community empowerment, HDP community
engagement, HD research quality, and sustainable interventions. Conductmore HD research in every area of
disease and emphasize diverse interdisciplinary research team composition.

• Enhance utilization of digital technology and telemedicine to expand HDP access to neurologic specialty care
and support longitudinal surveillance of neurologic HDs.

• Develop neurologic disorder HD research networks to support standardization of HDP care by expanding
professionals’ access to the latest HD findings, care, and research, irrespective of geography or resource level.

• Prioritize development of a well-trained HD workforce. Enhance training of professionals to serve in
underserved communities through telementoring, increased neurology training opportunities, and
incentives. Prioritize advancing a culture of inclusion and bias elimination.

Themes (left column) and descriptions (right column) illustrate the salient concepts of stakeholder response analysis.
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appropriate (i.e., one response could receive 2 codes for neuro-
logic disease area). Majority consensus was required to finalize the
codes for each response. A master table of codes assigned to each
respondent was compiled, and the data were used to derive the
relative frequency distribution graphs presented within this report.
Response coding is reported as relative frequency distribution
expressed as a percentage of the total codes applied. A detailed
explanation of standard coding procedures used to evaluate RFI
responses and detailed quantitative reporting data are provided in
supplemental materials (links.lww.com/WNL/C929).

Potential interventions and evidenced interventions (i.e., re-
spondent interventions that included a reviewer-verified source)
supplied by stakeholders were clustered by theme. Themes that
reflected most respondent intervention sentiments and spanned
across most neurologic diseases reported by respondents were
grouped into overarching concepts and linked to provided de-
terminant targets. These conceptswere organized into a neurologic
disorderHDdomain pyramid to convey the frequency of concepts
across RFI responses. Intervention examples illustrating in-
tervention themes most frequently identified by respondents are
summarized in a narrative format.

Selected patient and patient-adjacent respondent (i.e., patient,
caregiver, and individual patient advocate) direct quotes
reflecting themes repeatedly described by patients, irre-
spective of neurologic disease, are also reported.

Results
RFI Summary of Key Findings
Geographically and vocationally diverse respondents described
more than 14 neurologic disease areas affected by health dis-
parities. Five prominent take-home points emerged from the
NINDS RFI analysis (Table 1). Respondents primarily de-
scribed socioecological determinants as driving health inequity
in communities most vulnerable to experiencing HDs. Stake-
holders also provided a wealth of evidence-based strategies to

attenuate HDs in neurologic disease. The RFI findings are
described in further detail below.

RFI Findings Represent a Diverse Perspective
Stakeholders represented diverse backgrounds and experi-
ence with HDs in neurologic disorders. Respondents were
well-distributed across the United States (Figure 1A), but
were predominantly urban dwelling (Figure 1B). While rural
residents represent nearly 14% of the national population,20

only 9% of RFI respondents identified themselves as dwelling
in rural communities. Stakeholders were distributed across
patient-centric, research/provider-centric, and advocacy-
centric respondent categories (Figure 1C). Respondents
described at least one specific neurologic disease area with
perceived HDs (n = 133 areas were reported by n = 100
responders). Ninety-five percent of respondents character-
ized vulnerable populations which experience health dispar-
ities. Seventy-five percent of respondents described explicit
health differences caused by health inequity in neurologic
disease (n = 91 respondents). Seventy percent of respondents
provided evidence-based HD intervention suggestions (n =
69), and these suggestions addressed HDs in over 84% of the
neurologic disease areas reported by all respondents.

SDOH Driving Neurologic Disorder
Health Inequities
Over 14 health equity research priority neurologic disease
areas were identified by respondents (Figure 2A). Stroke,
pain, dementia, epilepsy, traumatic brain injury (TBI), and
seizure dominated responder health disparity areas of interest,
representing 73% of the neurologic disorders identified
(Figure 2B). The emphasis on addressing HDs among low
socioeconomic status (SES), minoritized racial/ethnic status,
and geographically disadvantaged populations was identified
in a neurologic disease-agnostic manner. Low socioeconomic
status and/or racial/ethnic minoritized populations were
identified nearly 50% of the time (Figure 2B). Geographically
disadvantaged populations were identified 18% of the time
(Figure 2B).

Figure 1 Diverse RFI Perspectives

(A) Respondents geographic region distribution, (B) community size distribution (dark gray = urban population >50,000, light gray = suburban population
2,500–50,000, andblack = rural population <2,500), and (C) relationshipwith neurologic disorder health disparity research, responder type. Data expressed as
percent of respondents. n, number of respondents; see eAppendix 1 (links.lww.com/WNL/C929).
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Factors related to sociodemographic characteristics and health
care access dominated levels and domains of influence (DOIs
and LOIs) when stakeholder neurologic disorder HD interests
were mapped to the NIMHD research framework.16,17 Per
response, a combination of multiple DOIs (Figure 3A) and
LOIs (Figure 3B) were often described as contributing to the
context that drives HDs in neurologic disorders. Specifically,
HD drivers operating within Health Care System and Socio-
cultural Environment DOIs (Figure 3A) and Community and
Individual LOIs (Figure 3B) were frequently characterized.

Factors influencing neurospecialty care access, engagement
among a broad range of stakeholders across the HE research
landscape, and the HD workforce were often characterized as
determinants driving disparity in neurologic disorders. Cate-
gories describing socioecological determinants were most
frequently described within responses (89%) (Figure 3C).
Only Research Gap and Biological Risk Factor determinant
category codes lie outside of the SDOH landscape.

Respondent-Suggested HD Interventions
HDPs were often described as experiencing disparate health
differences, including higher disease risk, poorer outcomes,
access barriers to specialized neurologic care, inadequate rep-
resentation in clinical research, inadequate treatment, in-
adequate diagnostic testing, delayed/missed diagnoses, referral
bias, treatment bias, and reduced care utilization (supplemental
material, links.lww.com/WNL/C929). In a disease-agnostic
manner, respondents described the need for interventions that
target the abovementioned health differences (supplemental
material) by addressing determinants driving these disparities.

A large proportion of applicable evidence-based interventions
were suggested by researchers (16%), health care professionals

(26%), and professional entities (49%; societies, academic in-
stitutions, and advocacy organizations). Most of the interven-
tions targeted determinants influencing access to care, HE
practitioner (i.e., providers, researchers, advocates) engage-
ment of HDP communities, HD research engagement,
evidence-based HD care, and the HE workforce. Respondent-
identified interventions most frequently included strategies to
enhance HD research, to expand access to care for HDPs, and
to guide HD competent workforce development. A unique
three-tier neurologic disorder HD domain pyramid describes
the combination of operational determinants and subsequent
potential interventions most frequently described by respon-
dents (Figure 4; neurologic care access, engagement = HE
cross-landscape engagement, and provider training = work-
force HD competency development).

Explicit Respondent Intervention Illustrations

Strategies to Enhance HD Research
Stakeholders identified evidence-based clinical research in-
terventions for potential application to address neurologic
disorder HDs by enhancing HD research strategies.

Respondent Illustrations

Respondents described the importance of engaging a broad
range of stakeholders in HE research to simultaneously im-
prove scientific rigor and care quality for HDPs. Community-
engaged research (CEr) was described as a strategy to increase
HDP clinical trial participation by using the collaboration as a
vehicle to build trust and promote health empowerment. Uti-
lization of the following CEr strategies were frequently de-
scribed: community-based peer educator training programs,
community-based patient navigators, community awareness
and education programs, availability of multilingual research

Figure 2 Neurologic Disease and HDP HD Areas Reported

(A)Reviewersapplied combinatorialqualitative
codes to responses that identified at least one
neurologic disorder and (B) vulnerable pop-
ulation that experiences HDs. *, rare diseases
(n = 9). HDP, population that experience HDs.
ALS, amyotrophic lateral sclerosis. The cate-
gory of pain included headache,migraine, and
chronic pain. Dementia includes Alzheimer
disease and related dementias (ADRD). Neu-
rodevelopmental Disease includes autism
and intellectual and developmental disabil-
ities (IDDs). Data expressed as distribution
frequency (%). n, number of respondents;
see eAppendix 1 (links.lww.com/WNL/C929).
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coordinators, and community-driven material adaptation/
translation. Respondents frequently recommended that fund-
ing agencies support research to create a compendium of
assessment tools validated in differing languages and across
differing cultures. They pointed to examples where CEr strat-
egies were used to develop HDP clinical disease surveys21,22

and educational materials.23

To normalize HDP CEr, respondents suggested that in-
frastructure to sustainably integrate strategies in clinical re-
search be widely adopted in neurologic disorder research.
Several respondents suggested using a widely applicable en-
gagement rubric24 or developing standing formal community
engagement advisory boards.25 The advisory board in-
frastructure could, for example, support training of commu-
nity representatives and resources to support bi-directional
knowledge transfer. The patient advisory board could serve as
a CEr community partner source and increase HDP aware-
ness about the importance of participation in clinical research
studies. Respondents suggest conducting implementation
research to evaluate the effectiveness of incorporating com-
munity social needs practitioners onto multidisciplinary care
coordination referral committees at sites enrolling HDP re-
search participants. The decision-making team could com-
prise physicians, nurses, and social workers who consider
treatment and services referred to each patient based on
identification of needs and prioritization of the services.
Programs could model features of existing referral acceptance
programs used to support clinician decision making as an
intervention to reduce potential health care bias.26

Respondents suggested that research to identify scalable
strategies to leverage longitudinally collected electronic health
record (EHR) data for study recruitment, monitoring, and
outcome reporting would be highly valued. Development of
national registries of deidentifiable SDOH data collected from
HDP patients in the clinical settings to streamline HE re-
search was frequently described. Standardized collection of
SDOH common data elements was a common feature of
surveillance-related intervention recommendations. Stake-
holders pointed to existing models of the multisite in-
stitutional infrastructure that has been created to standardize
capture of social and behavioral data elements in EHRs during
standard clinical protocols.27

Enhance Access to Specialized Neurology Care,
Specialists, and Clinical Research
Stakeholders identified evidence-based clinical research in-
terventions to expand access to care among HDPs through
telemedicine and technology.

Respondent Illustrations

Respondents recommended adoption of mobile health de-
livery technology.28,29 It was suggested that broad use of low-
cost mobile units with trained care providers and real-time
physician consultation capabilities monitoring a wide catch-
ment area could deliver specialized neurologic care in a timely
fashion to the geographically disadvantaged populations.
Remote device-enhanced teleconsultation can connect pre-
hospital to emergency department care and allow clinicians to
triage remotely.

Figure 3 Frequently Identified Determinants

(A) Reviewers applied combinatorial quali-
tative codes to responses to characterize
domains of influence (DOIs), (B) levels of in-
fluence (LOIs), and (C) determinant cate-
gories. Data expressed as distribution
frequency (%). n, number of respondents;
see eAppendix 1 (links.lww.com/WNL/C929).
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Respondents recommended the development of portable
lightweight videoconferencing and rapid evaluation tech-
nology. The videoconferencing technology would support
synchronous communication between specialists, emer-
gency medical service providers, nurses, physicians, and
technicians in emergent care settings. Respondents high-
lighted examples where portable rapid evaluation tech-
nology was currently being used to reduce time in
diagnosis.30 They suggested equipping ambulances, critical
access hospital emergency departments, and intensive care
units with this technology to enhance prehospital and
acute care coordination in HDP communities. In addition,
respondents called for the development and adoption of
software technology to reduce barriers to collecting HE
research data in clinical settings. Respondents described
clinical research software technology that could easily
support care coordination and clinical research integration
into the clinical setting.31,32 Implementation research
evaluating the effectiveness of technologies to reduce care
disparities in neurologic disorders was frequently de-
scribed by stakeholders.

Respondents also suggested the use of web-based digital
platforms, mobile technology, and telehealth to increase ac-
cess to care and health empowerment for HDPs. Stakeholders
suggested that streamlining patient engagement and care
provider communication through technology would increase
HDP clinical trial inclusion and provide infrastructure for
remote trial participation. Respondents described adapting
features of existing online clinical trial matching tools33 and
remote intervention delivery technology. The remote clinical
trial technology recommendations combined the utilization
of hybrid technology, incorporating both virtual care and
mobile applications.34-36 Stakeholders suggested that in-
tegrating mobile technology in care and clinical research

would promote medication adherence and enhance commu-
nication about medication management between HDPs and
primary caregivers.

HD Clinical Research Networks
Interventions designed to increase HDP access to specialized
neurology care, provider HD competency, provider bias, and
HE clinical research through the development of HD research
networks were frequently described.

Respondent Illustrations

Respondents suggested that national HD research networks
supporting multisite clinical care coordination, research col-
laboration, resource sharing, and provider training be de-
veloped. To fast-track quality disparity studies, respondents
suggested that efforts to recruit HDPs into the existing sub-
specialty multisite research collaboratives be prioritized.37-39

It was suggested that developing HD research networks
would enhance the neurologic research quality by facilitating
HDP recruitment, bolstering study design expertise, and en-
hancing the validity of the output.

HD clinical research networks were also described as an op-
portunity to improve clinician-scientist training and contin-
ued medical education. Respondents suggested that this will
dramatically affect providers practicing in resource-limited
environments and those serving rural communities.40,41

Stakeholders suggest that HD networks can provide the in-
frastructure to support remote telementoring and provider-
provider consultation to geographically disadvantaged health
centers. Community providers could learn from specialists
through real-time case-based learning and mentorship learn-
ing collaboratives and expand health care provider training to
rural, underserved, and under-resourced areas.

Figure 4 Neurologic Disorder HD Domain Pyramid

Respondent-identified neurologic disorder health disparity (HD) determinants and subsequent health equity (HE) intervention concepts were distributed
across 3 neurologic disorder HD domains with hierarchy weighted by frequency (bottom of pyramid = most frequent). Gray text boxes describe common
intervention themes per category. HDP = population that experiences health disparity.
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HD clinical research networks were also described as an op-
portunity to improve HDP quality of care through standard-
izing care protocols and access to telehealth resources.42,43 This
would standardize quality-of-care protocols, patient access to
expertise, and provider access to up-to-date medical edu-
cation required to support a diverse HE clinical research
workforce. This would build infrastructure to examine
implementation and best practice strategies, provide tech-
nical assistance, and disseminate information about suc-
cessful interventions.

HD networks were also described as an opportunity to en-
hance HDP patient engagement and standardize imple-
mentation of community-engaged research strategies across
HE research. Respondents emphasized the need to invest in
sustainable partnerships with HDP community members,
apart from any individual study. Respondents highlighted the
importance of developing equitable community partner re-
lationships by addressing SDOH needs of community
members in addition to providing information. Stakeholders
suggested that such networks could standardize imple-
mentation strategies used by existing engagement networks44

across sites to promote community and clinician-scientist bi-
directional information sharing and health empowerment.
Most of the network examples identified through the RFI
were not focused on HDP engagement. However, these en-
gagement networks have established sustainable relation-
ships with the communities and families within neurologic
subspecialties.45,46

Training
Training interventions frequently described efforts to sup-
port, recruit, retain, and train a diverse neurologic disorder
HD research workforce. Respondents infrequently provided
evidence-based HD training illustrations, suggesting that
training represents a HD gap area.

Respondents described strategies to incentivize recruitment
of neurospecialists to conduct HE research in diverse settings
serving HDPs in under-resourced communities. Stakeholders
suggested recruiting experienced clinicians and high-effect
clinician-scientists into the HE field by incentivizing their
transition to practice and study in geographic locations with
limited neurospecialists. Respondents emphasized the need
for research funding agencies to create pathways to retain
talented members of the HE research workforce who are
discouraged from participating in HE research because of
dependent and family care barriers (i.e., providing childcare or
assistance with home schooling). These intervention oppor-
tunities also described pathways for recruiting and retaining
individuals who are members of marginalized communities in
the neurologic disorder workforce.

Stakeholders made clear the importance of broad investment
in changing the culture of the neurologic research workforce
to make it more inclusive. Respondents suggested standard-
izing development of the neurologic disorder workforce

through increasing training and continuing education funding
opportunities in HE research, effective diverse community/
patient engagement, health disparities awareness, and SDOH
health outcomes influence. Respondents suggested that de-
velopment of HD research networks could support in-
frastructure to increase HE training of clinical house staff and
deliver continuing medical education (CME) opportunities
for practitioners to improve skills. Stakeholders also described
the need for the development of HE-relevant Accreditation
Council for Continuing Medical Education–accredited CME
training across neurologic disorder subspecialties and pointed
to existing examples.44

Patient Perspective on Neurologic
Disorder HDs
Patient, patient advocate, and caregiver respondents repre-
sented more than 20% of RFI stakeholders. When de-
terminant categories (Figure 3C) were stratified by responder
type, there was consensus among patient-centric stakeholders
that SDOH are the primary drivers of HDs. Patient and
patient-adjacent (i.e., caregivers and individual patient advo-
cates) respondents frequently identified Health Care Services
or quality of care, individual-level SDOH (patient agency and
geographic disadvantage), and perceived provider discrimi-
nation as the primary drivers of HDs (data not shown). Across
neurologic diseases, respondent descriptions of patient ex-
periences and barriers to care often described determinants
related to patient agency, structural barriers, medical mistrust,
provider bias, health care service availability, and health care
affordability (Table 2). Respondents highlighted a common
sentiment of HDPs—many feel that the interpersonal re-
lationship with the provider is not built on mutual respect.47

This creates trust barriers, which, in turn, reduce care quality
and utilization.

Discussion
We conducted a RFI for the public to comment on barriers
and facilitators related to HD research in neurologic disease
and care. The RFI attracted stakeholders with interest across
over 14 neurologic disease areas, with stroke, pain, dementia,
TBI, and epilepsy/seizure having the highest representation.
Low SES, racial/ethnic minoritized, and geographically dis-
advantaged populations were most frequently identified as
populations disproportionately experiencing HDs. They
perceived socioecological drivers of HDs as primary deter-
minants driving inequity. Most of the HD determinants and
subsequent interventions could be classified into the follow-
ing concepts: neurospecialty care access, innovative HDP
engagement and research inclusion strategies, and de-
velopment of a well-trained clinician and researcher HD
workforce. Finally, the patient perspective shows deep
stakeholder concern regarding cultural competence, provider
bias, medical mistrust, neurospecialty care access, and af-
fordability driving HDs in neurologic disorders. While we
report key themes that consistently emerged from the analysis
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of respondent perspectives, inferences drawn from respondent
narratives cannot be generalized because of low sample size and
limitations inherent to the process (see eAppendix 1, links.lww.
com/WNL/C929—Limitations section).

Across all short-answer responses, barriers related to access to
care for HDPs were consistently discussed. Like specialty care
utilization and access across medicine,48 respondents report
that access to neurospecialty care is lower in populations ex-
periencing low socioeconomic status and racial/ethnic
minoritization and the underinsured. High geographic dis-
tance from neurologic centers with neurospecialization was
suggested to be a primary determinant underlying care dis-
parities (i.e., limited referrals to specialists and long wait times
to see specialists) for low-income individuals and those living
in health deserts. However, respondents suggested that even
proximity to a specialist is not beneficial if you are a low-
income member or member of a minoritized racial/ethnic
group. Stakeholders suggested that it is critical for research
funding agencies to develop opportunities to address SDOH
to reduce HDs in neurologic disorders.

Stakeholder responses suggest that the lack of diverse par-
ticipant inclusion in neurologic research drives the lack of
community engagement and lack of patient health literacy and
serves as a root cause of medical mistrust among vulnerable
populations. Respondents propose that the incorporation of
CEr into HE neurologic disorder research could promote the
creation of effective culturally sensitive strategies, best prac-
tices in patient education, HDP health empowerment, and
development of appropriate interventions. They emphasized
that researchers learn to develop and foster partnerships with
trusted community-based organizations, ensure that members
of their research team reflect under-represented groups, and
budget specifically for recruitment and retention efforts. The
NIH has historically invested in research to test the effect of
implementing the community-based participatory research
(CBPR) conceptual model and has begun to identify prom-
ising practices associated with improved equitable outcomes
associated with implementation of the CBPR model.49 This
presents an opportunity for NINDS to emphasize in-
corporation of innovative CEr implementation solutions in
future research directions.

Table 2 Respondent Quotes: Patient Perspective

Neurologic disorder patient perspective

Theme Quote

Health care services or
quality of care

“While I have been able to find a migraine specialist, I do need to travel an hour and a half to two hours to visit
them.”
“I wonder what hoops I will need to jump through to be able to try the newer medication that others are able to
take.”

Individual-level SDOH—patient
agency and residential
disadvantage

“There’s no reason someone with limited mobility should have to trek all the way out to the neurologist every 6
months, trapped in traffic, possibly missing their precious appointment. Make it easy on everyone.”
“The clinical trial structure is neglectful of many patients who cannot afford the repeated travel required for
participation.”
“I communicate with other parent/family care-givers, and we see that regardless of race or other demographics,
those with disabilities and pre-existing conditions andwe, care-givers, are often forgotten and have to fight to find
resources and to access them.”

Health care affordability “Insurers won’t cover certain medically necessary TBI treatment.”
“I haven’t been able to see a neurologist in years because Medicaid keeps denying my referral.”
“My daughter has epilepsy. I’ve spent most of her life (she’s 29) fighting for her one way or another. Affordable
healthcare is the biggest burden.”

Perceived provider discrimination,
racism, bias, or HD competency

“I also am taken more seriously when I bring a man with me to my appointments, as his descriptions of my
experience are treated as having more weight.”
“I have also gonewith a Black friend to her neurologist appointments to speak as her advocate if needed because I
know I’m listened to more as a White woman."
“I can’t go to the emergency room either because I will automatically be labeled as a drug seeker even though I
have no history of drug abuse”
“[Instead] of taking our word for it need for brand name Depakote they again gave her a generic form and three
hours later called for an ambulance to return her to the hospital because they couldn’t try to "fix" her seizures. I
hate hospitalist. They don’t know the disease. They don’t know the patient’s history. And they sure as hell don’t
listen”
“Very Hard to find a Good Dr. that really delves into the patient.”

Suggested interventions “Weneedmore People in the Government or even Volunteers that arewilling to go out and Support all of Us in the
area of Seizures whether it be Epilepsy or from a stroke or an accident or just because.”
“We, the parents, are not involved with research other than raising funds for research”
“…bias in the exam room to be a contributing factor to disparities in the diagnosis and treatment of neurological
sleep disorders. Asking specific questions and applying algorithms consistently to all patients who enter the
doctor’s office could be an excellent method of reducing bias”

Patient and patient-adjacent respondents (i.e., patient, caregiver, and patient advocates) described neurologic disorder health disparity (HD) interests and
perspectives. Concepts repeatedly described irrespective of neurologic disease area are summarized in this table (left column). Themes (left column) and
respondent quotes (right column) illustrate the salient concepts.
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In addition to telehealth and digital technologies’ potential to
reduce barriers to access to care for HDPs, they are also de-
scribed as research opportunities to improve HDP quality of
care and advance HE research integration into clinical settings.
Embedding point-of-care research within regular clinical care
settings could accelerate longitudinal HDP neurologic disease
surveillance and implementation of HD interventions. Tech-
nology that streamlines point-of-care research by supporting
researchers’ ability to create custom workflows32 and in-
corporating SDOH data collection into EHRs21 likely repre-
sent the future wave of innovative HE interventions to improve
HE research. Telehealth can reduce cost burden to HDP par-
ticipants and help overcome structural barriers to care. Another
promising practice discussed was the development of hybrid
comprehensive care models consisting of remote monitoring
of training at patients’ homes.50

Respondents affirm the importance of creating pathways for
interested HDPs identifying trainees, clinicians, and scientists
to enter the HE workforce. Collectively, respondents were
enthusiastic about developing an innovative research network
and highlighted potential benefits. For example, a HE network
could facilitate the incorporation of interdisciplinary research
teams into HE research by fostering collaboration between a
diverse coalition of disciplines. These teams would be able to
innovatively develop interventions that incorporate important
contextual factors (i.e., structural racism, food insecurity, un-
employment). Respondents suggest that training programs
could build on or model components of the existing HD net-
work infrastructure (i.e., NIH StrokeNet). Training collabo-
ratives could model the existing NIH StrokeNet Training
Core,41 which supports a multidisciplinary training committee
and cross-institutional mentorship by StrokeNet investigators
from over 500 hospitals and ensures that trainees can dedicate
at least 50% of their time to effectively train and engage in
stroke research. Stakeholders recommend that HE networks
incorporate tools to facilitate training and engagement of HDP
community partners. This has implications for strengthening
community relationships and accelerating health empower-
ment. NIHprograms, such as Faculty Institutional Recruitment
for Sustainable Transformation (FIRST) and the NIH-wide
UNITE Initiative, create an opportunity to diversify the
workforce and develop research teams that reflect the diversity
of HDP participants within HD clinical research.

Congruent with current HD findings outside of neurologic
disorders, SDOH affect health opportunity and outcomes are
a primary concern of stakeholders. These findings provide
insight into how diverse stakeholders conceptualize the hi-
erarchy of SDOH determinant and intervention prioritization
in neurologic disorder clinical research. By contrast, much of
the existing HD evidence provided by respondents primarily
described observational findings from investigations of bi-
ological and behavioral contribution to HD. Thematic clus-
tering of stakeholder sentiments through a HE research lens
gives contextual insight to support NINDS strategic planning
efforts to advance HE. This RFI input will help inform

planning and priorities as NINDS and NIH work to eliminate
health disparities in neurologic disease and disorders.
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