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ABSTRACT
Background: The National Hemophilia Foundation (NHF) conducted extensive all-stakeholder inherited 
bleeding disorder (BD) community consultations to inform a blueprint for future research. Sustaining and 
expanding the specialized and comprehensive Hemophilia Treatment Center care model, to better serve 
all people with inherited BDs (PWIBD), and increasing equitable access to optimal health emerged as top 
priorities.
Research Design and Methods: NHF, with the American Thrombosis and Hemostasis Network (ATHN), 
convened multidisciplinary expert working groups (WG) to distill priority research initiatives from con
sultation findings. WG5 was charged with prioritizing health services research (HSR); diversity, equity, and 
inclusion (DEI); and implementation science (IS) research initiatives to advance community-identified 
priorities.
Results: WG5 identified multiple priority research themes and initiatives essential to capitalizing on 
this potential. Formative studies using qualitative and mixed methods approaches should be 
conducted to characterize issues and meaningfully investigate interventions. Investment in HSR, 
DEI and IS education, training, and workforce development are vital.
Conclusions: An enormous amount of work is required in the areas of HSR, DEI, and IS, which have 
received inadequate attention in inherited BDs. This research has great potential to evolve the 
experiences of PWIBD, deliver transformational community-based care, and advance health equity.

PLAIN LANGUAGE SUMMARY
Research into how people get their health care, called health services research, is important to understand 
if care is being delivered equitably and efficiently. This research figures out how to provide the best care at 
the lowest cost and finds out if everyone gets equally good care. Diversity and inclusion research focuses 
on whether all marginalized and minoritized populations (such as a given social standing, race, ethnicity, 
sex, gender identity, sexuality, age, income, disability status, language, culture, faith, geographic location, 
or country of birth) receive equitable care. This includes checking whether different populations are all 
getting the care they need and looking for ways to improve the care. Implementation science studies how 
to make a potential improvement work in the real world. The improvement could be a new way to 
diagnose or treat a health condition, a better way to deliver health care or do research, or a strategy to 
remove barriers preventing specific populations from getting the best available care. The National 
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Hemophilia Foundation focuses on improving the lives of all people with bleeding disorders (BD). They 
brought BDs doctors, nurses, physical therapists, social workers, professors, and government and industry 
partners together with people and families living with BDs to discuss research in the areas described above. 
The group came up with important future research questions to address racism and other biases, and other 
changes to policies, procedures, and practices to make BD care equitable, efficient, and effective.

1. Introduction

1.1. Historic focus in inherited bleeding disorders 
research

Inherited bleeding disorders (BD) research has historically 
focused largely on medical therapies to enhance hemostasis 
in people with hemophilia A or B [1–4]. Clinical research has 
improved diagnostic precision [5], management of musculos
keletal sequelae of bleeding episodes [6–8], and prevention 
and treatment of morbidities caused by virally (e.g. HIV and 
hepatitis) contaminated therapies [9,10]. Recent therapeutic 
advances may offer many individuals with hemophilia A and 
B the potential of a full lifespan, a lifestyle unimpaired by 
disease complications, and even a cure through gene therapy 
[3]. However, equitable opportunities to optimize health are 
not ensured for all people with inherited bleeding disorders 
(PWIBD). Ultra-rare inherited BDs [11], bleeding that particu
larly impacts women and other people with the potential to 
menstruate (PPM) [12], and inherited mucocutaneous BDs (e.g. 
von Willebrand disease [VWD] and platelet defects) [13] have 
not been researched to the same extent as hemophilia [14] 
and are less well understood.

Cost, accessibility, and quality of care available to PWIBD 
are hugely influential on health outcomes yet remain largely 
unaddressed. Policies and practices can create or dismantle 
barriers to optimal care, experiences, and outcomes. 
Successfully implementing research findings and evidence- 
based practices into routine care is essential to ensuring 
advances benefit all PWIBD. Investment in appropriately prior
itized research in these areas will be fundamental to improv
ing the experiences and outcomes of all PWIBD, and PWIBD 
must have a voice in that prioritization [15].

1.2. Health services research

Health services research (HSR) is a multidisciplinary scientific 
field that investigates how social factors, financing systems, 
organizational structures/processes, health technologies, and 
personal behaviors affect access to, and quality and cost of, 
health care and ultimately, health and well-being [16]. HSR 
seeks in part to illuminate the mechanisms underlying the US 
health disadvantage, a phenomenon created by the high cost 
of health care and lack of adequate access to care for many 
communities [17,18]. PWIBD face unique health care cost and 
access challenges, necessitating innovative approaches to 
address their needs within the imperfect US health care sys
tem. Most PWIBD in the US receive care at specialized, multi
disciplinary Hemophilia Treatment Centers (HTC) [19] which 
evolved to achieve optimal outcomes for individuals and 
families [20]. Through regional networks, HTCs facilitate 

cooperation with public health agencies including the Health 
Resources and Services Administration (HRSA) and Centers for 
Disease Control and Prevention (CDC) [21,22]. HTC compre
hensive care teams aim to meet the physical, psychosocial, 
and behavioral health needs of PWIBD through team-based 
shared decision-making, and achieve HRSA and CDC clinical 
care and surveillance goals (Table 1) [20,23]. HSR examining 
the influence of the HTC model on health outcomes, particu
larly for the most medically underserved populations, is scarce.

The US HTC Network (USHTCN) consists of 144 HTCs [19]. 
Eight regional core centers disburse HRSA and CDC funds and 
ensure federal requirement compliance [21,22]. They also facil
itate communication and education between HTCs, promul
gating policies/procedures, convening ad hoc working groups, 
and engaging with partners and community-based organiza
tions [23]. Evidence-based clinical practice guidelines on 
hemophilia care models [24] and treatment guidelines and 
standards established by the Medical and Scientific Advisory 
Council (MASAC) [25,26] of the National Hemophilia 
Foundation (NHF), World Federation of Hemophilia (WFH), 
International Society on Thrombosis and Haemostasis (ISTH), 
and American Society of Hematology (ASH) [27–29] promote 
standardized care delivery across HTCs [21]. The USHTCN fos
ters research and surveillance in partnership with CDC and the 
American Thrombosis and Hemostasis Network (ATHN) [30].

While PWIBD receiving care at HTCs generally report a high 
level of satisfaction [31–33], their numbers are increasing [19,34] 
and the treatment landscape complexity is intensifying [35,36]. 
HSR examines access to high quality, affordable care, health 
inequities, and individuals who may encounter more barriers 
[20,32,37]. Most HTCs rely on revenue generated through the 
HRSA US 340B Drug Pricing Program to finance essential staff 
and services [20,38]. Sustainable funding of the HTC model in the 
changing treatment paradigm and financial barriers encoun
tered by PWIBD related to high treatment costs, insurance cover
age, copay assistance program issues, and out-of-pocket costs 
constitute important current and imminent challenges that 
could be better understood through HSR [19,20,34,39].

1.3. Diversity, equity, and inclusion

Defining key terms provides a common foundation to foster 
diversity, equity, and inclusion (DEI) to strengthen health 
equity for all PWIBD. Diversity is any dimension that can be 
used to differentiate groups and people from one another. It 
means respect for and appreciation of differences. Diversity 
encompasses the range of similarities and differences each 
individual brings to society, including but not limited to 
national origin, language, race, color, disability, ethnicity, gen
der, age, religion, sexual orientation, gender identity, 
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socioeconomic status, veteran status, and family structures 
[40]. Equality is achieved when each individual or group of 
people is given the same resources or opportunities [41]. 
Equity is achieved when it is recognized that each individual 
or group of people have different circumstances and resources 
are allocated accordingly to reach an equal outcome acknowl
edging that these disparities are rooted in historical and con
temporary injustices and disadvantages [41,42]. Equity in 
health means everyone has a fair and just opportunity to 
attain their highest level of health. Achieving this requires 
focused and ongoing societal efforts to address historical 
and contemporary injustices; overcome economic, 
social, and other obstacles to health and health care; and elim
inate preventable health disparities [43,44]. This definition 
supports operationalization of the right to the highest 

standard of health attainable by the most socially advantaged, 
for all [45]. Inclusion is the creation of environments in which 
any individual or group can be and feel welcomed, respected, 
supported, and valued to fully participate, where differences 
are embraced and respect is offered in words and actions for 
all people [46]. Racism threatens equity and inclusion. Racism 
is systemic prejudicial and discriminatory actions based on the 
idea that one race/ethnicity is superior and other racial/ethnic 
groups are inferior. It includes the systematic subjugation and 
oppression of members of certain racial/ethnic groups who 
have traditionally held less socio-political power to uphold the 
racial/ethnic majority group’s norms and ideals [47–50]. 
A legacy of colonization and slavery with profound interge
nerational effects on health outcomes, racism exists today as 
a deeply ingrained aspect of life that reflects norms and 

Table 1. Components of the Hemophilia Treatment Center and its comprehensive care team [20–23].

Core HTC team
● Hematologist

● Nurse coordinator

● Physical therapist

● Social worker

● Laboratory personnel

● Pharmacist

● Data manager

Extended HTC team*
● Orthopedic surgeon

● Dentist or dental hygienist

● Psychologist

● Genetic counselor

● Nutritionist

● Obstetrician/gynecologist

● Infectious disease specialist

● Hepatologist

HTC activities and services†

● Integrated and comprehensive diagnosis and treatment of PWIBD

● Education for PWIBD and their families

● Counseling (e.g. genetic, behavioral health, and financial)

● Surveillance

● Outreach clinics (physical and virtual)

● Outpatient pharmacy services

● Standardized specialized coagulation laboratory

● Standardized specialized blood bank

● Advocacy

● HCP education and training

● Research

*The extended HTC team may include any combination of these professionals, and possibly others 
†Different HTCs feature different subsets of these activities and services 
HCP: health care professional, HTC: Hemophilia Treatment Center, PWIBD: person with an inherited bleeding disorder 
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practices often perceived as ordinary, constant, and chronic 
[51–53]. Antiracism is a commitment to confronting and dis
mantling racism and unearned privilege, with institutional, 
social, attitudinal, and behavioral dimensions [51,54].

Social determinants of health (SDoH) are non-medical factors 
that influence health outcomes; the conditions in which people 
are born, grow, work, live, and age; and the wider set of forces 
and systems shaping the conditions of daily life. These forces 
(e.g. racism and climate) and systems include economic policies 
and systems, development agendas, social norms, social policies, 
and political systems [55,56]. Determinants that can impact 
health outcomes such as mortality, morbidity, life expectancy, 
health care expenditures, health status, and functional limita
tions fall into six categories (Table 2) [57,58].

Health disparities are systematic, plausibly avoidable health 
differences adversely affecting socially disadvantaged groups, 
reflecting social injustice [43]. Eliminating health disparities, 

achieving health equity, and attaining health literacy to improve 
the health and well-being of all are among the US government’s 
Healthy People 2030 objectives [44]. Implementing steps to 
address SDoH such as combating structural racism or systemic 
bias are key to achieving health equity [44,59]. Health equity is 
also limited by greater socio-historical constraints. It cannot be 
achieved through health-specific projects alone, particularly for 
individuals who embody cumulative effects of historic and cur
rent marginalization, if mechanisms generating inequities 
remain unaddressed and unmitigated [60].

The root causes of social drivers that impact PWIBD’s health 
outcomes are not fully understood [37]; such research consti
tutes an important first step toward mitigating inequities 
within the community [39]. It is important to center discus
sions of data and health care on people and their experiences 
with health care and science, recognizing their societal con
text [61]. Negative experiences and collective memory of com
munity trauma (e.g. deaths due to poor health care) impact 
seeking and accessing effective care [61].

A recent systematic review of the impact of SDoH on 
inherited BD outcomes suggested an association with bleed
ing frequency, chronic pain, cost, and quality of life (QoL), and 
a possible influence on clinical progression [39]. This review 
underscores the need for multidisciplinary comprehensive 
care and reduction of economic burden with sustainable 
population health strategies and treatment options. One 
study found that living rurally was associated with diagnostic 
delays and suggested that socioeconomic status and race may 
influence access to care for PWIBD [37]. Sexism in BDs has 
resulted in inequity for affected females for centuries [4]. The 
misconception that hemophilia affects only males, with 
females strictly asymptomatic carriers, led to decades of mar
ginalization for affected women and girls [62]. Inappropriate 
application of the ‘carrier’ label can hamper diagnosis, clinical 
care, and research for females affected by X-linked BDs [63]. 
Defining hematologic laboratory reference intervals (e.g. in 
anemia and iron deficiency) differently for Black and White 
individuals is not uncommon [64], though there is no scientific 
evidence that these variables differ based on the social con
structs of race/ethnicity. Establishing separate thresholds or 
that ‘normal’ values vary by race validates misperceptions of 
innate physiological differences between Black and White 
people (i.e. racialization of biology) [65] and may even have 
downstream effects on diagnostic and treatment decisions, 
exacerbating racial health disparities [64].

Research to advance health equity for all PWIBD must ask 
not if, but how, racism is operating in this space; researchers 
must be prepared to do the work required to bring about 
transformational change from personal to systems and policy 
levels. HSR and implementation science (IS) methodologies 
hold promise for robust studies that advance health equity 
work for the inherited BD community.

1.4. Implementation science

Research continues to build the knowledge foundation for 
effective diagnosis and treatment, and payers increasingly 
demand evidence-based care. However, timely, successful 
adoption or implementation of research findings in 

Table 2. Six categories of social determinants of health that may impact health 
outcomes [57,58].

Category Examples

Economic stability
● Employment and job characteristics

● Income

● Expenses

● Debt

● Medical bills

● Support

Neighborhood and physical environment
● Housing

● Transportation

● Safety

● Parks

● Playgrounds

● Walkability

● Zip code/geography

Education
● Literacy

● Language

● Early childhood education

● Vocational training

● Higher education

Food
● Hunger

● Access to health options

Community and social context
● Social integration

● Support systems

● Community engagement

● Discrimination stress

Health care system
● Health coverage

● Provider availability

● Provider linguistic and cultural competency

● Quality of care
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community settings is far from guaranteed [66]. This prevents 
individuals from benefiting from research (often federally 
funded) and may prolong suffering. IS is the study of methods 
to promote systematic uptake of research findings and evi
dence-based practices into routine practice [67]. Bridging 
research evidence and real-world service delivery, IS examines 
the factors that lead to uptake, scale, and sustainability of 
practices, programs, and policies to improve outcomes [68]. 
IS investigates the influences on health care provider and 
organizational behavior, encompassing clinical, community, 
and policy contexts [67].

IS can play a key role in promoting DEI. Integrating strategies 
for equitable implementation of programs, practices, therapeu
tics, and policies improves their chances of success. These stra
tegies include building trusting relationships with specific 
communities, dismantling power structures (e.g. between fun
ders/research leaders and community members), centering 
equity in investments and decision-making, operationalizing 
community-defined evidence, (cultural) adaptation, and critical 
evaluation from the perspective of equitable outcomes [68,69].

Much research is still required to fully understand inherited 
BDs and to determine their optimal management [11–14]. 
However, clinical practice guidelines have been established 
for the diagnosis and treatment of hemophilia [27], VWD 
[28,29], and other BDs [70–73] and for the integrated team- 
based approach to care central to HTCs [24]. These guidelines 
present important opportunities to measure whether/how 
recommended practices may benefit a maximum number of 
PWIBD. Exciting progress in novel therapies research must be 
accompanied by advances in the therapeutic valuation frame
work, care delivery infrastructure, and stakeholder education if 

groundbreaking treatments are to benefit all [74–77]. As foun
dational diagnostic and therapeutic research progresses, it 
may be advantageous to consider hybrid trials, which examine 
both the effectiveness of a particular intervention and factors 
influencing successful implementation jointly, rather than 
separately and sequentially [78].

1.5. Community-identified areas of priority research

NHF, the largest US BD patient advocacy organization, 
espouses a mission of finding cures and addressing and pre
venting complications of inherited BDs through research, edu
cation, and advocacy, enabling people and families to thrive 
[79]. To articulate the mission, in 2020 NHF asked the inherited 
BD community what they need to thrive [80,81], including 
PWIBD and their families as they are the lived experience 
experts (LEE) of their disorders [15]. NHF also invited input 
from clinical specialists, allied health care professionals (HCP), 
researchers, federal agency partners, and industry representa
tives. NHF sought diversity of gender, age, race, ethnicity, and 
urban versus rural living and representation of diverse factor 
deficiencies, VWD, and platelet dysfunctions.

Consultations revealed the community’s primary emphasis: 
to sustain the specialized and comprehensive care model 
provided by HTCs and to expand it to better serve all PWIBD 
[81]. Concerns about disparities in access across underrepre
sented populations, affordability and insurance coverage of 
effective and innovative diagnostics and therapies, psychoso
cial and behavioral health, pain management, development of 
the future workforce, and evolution of the HTC model were 
top among priorities spanning inherited BDs [81].

Figure 1. Working Group 5 Diversity, Equity, and Inclusion, Health Services Research, and Implementation Science schematic of community-identified areas for 
priority research framework  
*Marginalized and minoritized populations include people who have been traditionally underserved, excluded, and/or oppressed based on a given social standing or 
some characteristic including but not limited to race, ethnicity, sex, gender identity, sexuality, age, income, disability status, language, culture, faith, geographic 
location, and country of birth.  
†[82]  
BD: bleeding disorder, CDC: (United States) Centers for Disease Control and Prevention, PROM: patient-reported outcome measure, QoL: quality of life, SOC: standard 
of care, VWD: von Willebrand disease.
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Table 3. Members of Working Group 5.

Member Community Role Affiliation

Judith R. Baker, DrPH, MHSA (cochair) Public Health researcher; US Hemophilia Treatment Center 
Network Regional Administrator

Center for Inherited Blood Disorders; Western States Regional Hemophilia Network, Orange, California

Tyler W. Buckner, MD, MSc (cochair) Hematologist Department of Medicine, Hematology; Hemophilia and Thrombosis Center, University of Colorado School of 
Medicine, Aurora, Colorado

Vanessa R. Byams, DrPH, MPH (cochair) Health scientist; Federal agency partner Division of Blood Disorders, National Center on Birth Defects and Developmental Disabilities, Centers for 
Disease Control and Prevention, Atlanta, Georgia

Cindy Bailey PT, DPT, OCS, SCS, ATC Physical therapist Los Angeles Orthopedic Hemophilia Treatment Center, Los Angeles, California
Nathan T. Connell, MD, MPH Hematologist Hematology, Boston Hemophilia Center, Brigham and Women’s Hospital; Harvard Medical School, Boston, 

Massachusetts
Melissa S. Creary, PhD, MPH LEE; Senior Director, Office of Public Health Initiatives, ATHN; 

Health, equity, inclusion, and diversity researcher
American Thrombosis and Hemostasis Network (ATHN); University of Michigan School of Public Health, Ann 

Arbor, Michigan
Randall G. Curtis, MBA LEE; Researcher Hematology Utilization Group Study (HUGS), University of Southern California, Los Angeles, California; 

Patient Reported Outcomes, Burdens and Experiences (PROBE), Washington, DC
Alexis Dinno, ScD, MPH, MEM Social epidemiology and gender minority representation 

researcher
Oregon Health & Science University–Portland State University School of Public Health, Portland, Oregon

Christine J. Guelcher, RN-BC, MS, PPCNP-BC Advanced practice provider Children’s National Hospital, Washington, DC
Michelle Kim, Esq. LEE; NHF Chapter Executive Director Hemophilia Foundation of Southern California, Pasadena, California
Roshni Kulkarni, MD Pediatric Hematologist Center for Bleeding and Clotting Disorders, College of Human Medicine, Michigan State University, East 

Lansing, Michigan
Susan Lattimore, RN, GCPH Regional HTC Director, Nurse Researcher Mountain States Regional Hemophilia Network; Oregon Health & Science University, Portland, Oregon
Kathryn M. McLaughlin†, MPH Federal agency partner Division of Services for Children with Special Health Needs, Maternal and Child Health Bureau, Health 

Resources and Services Administration, Washington, DC
Keri L. Norris, PhD, JM, MPH, MCHES NHF Vice President of Health Equity, Diversity, and Inclusion NHF, New York, NY
Lucy Ramirez, MSW, LCSW Social worker Rush Hemophilia and Thrombophilia Treatment Center, Rush University Medical Center, Chicago, Illinois
Mark W. Skinner, JD LEE; researcher Institute for Policy Advancement, Washington, DC; Health Sciences, McMaster University, Hamilton, Ontario, 

Canada
Susan Symington, MPAS, PA-C, DFAAPA Industry Genentech, Phoenix, Arizona
Patricia Tobase, PT, DPT, OCS Physical therapist University of California San Francisco Hemophilia Treatment Center, San Francisco, California
Esmeralda Vázquez‡ LEE NHF, Chicago, Illinois
Beth B. Warren, MD, MSCS Pediatric Hematologist Department of Pediatrics, Hemophilia and Thrombosis Center, University of Colorado Anschutz Medical 

Campus, Aurora, Colorado
Emily Wheat, PhD Psychologist Department of Pediatrics, Hematology and Oncology, Hemophilia and Thrombosis Center, University of 

Colorado School of Medicine, Aurora, Colorado
†NHF SOSRS Advisory Committee, ‡NHF SOSRS Steering Committee  
ATHN: American Thrombosis and Hemostasis Network, LEE: lived experience expert, NHF: National Hemophilia Foundation, SOSRS: State of the Science Research  
Summit, US: United States 
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Meeting community needs will require judiciously designed 
and prioritized research. In May 2020 NHF initiated 
a collaboration with ATHN to develop a National Research 
Blueprint for Inherited Bleeding Disorders [80,81], culminating 
in the NHF State of the Science Research Summit (SOSRS). 
Steering Committee (SC) members analyzed the consultation 
data; six areas emerged. SC members then devised six multi
disciplinary expert Working Groups (WG), charging each with 
distilling community priorities into concrete research questions. 
WG5 determined the top 3–5 research priorities concerning HSR, 
DEI, and IS (Figure 1).

We report, herein, WG5’s efforts to identify and prioritize 
HSR, DEI, and IS research questions with the greatest potential 
to transform the lives of PWIBD. Cochairs presented prelimin
ary conclusions to the community during the NHF SOSRS 
(September 12–15, 2021) [80,81]. Summit discussions and 
attendee questions/comments contributed to the refinement 
of this report, which we offer to the National Research 
Blueprint for Inherited Bleeding Disorders [83].

2. Methods

2.1. Working Group 5 composition

Three cochairs were recruited, and together with the SOSRS SC, 
populated WG5 with the needed diverse expertise (Table 3). LEEs 
who live with, or care for someone with, an inherited BD [15] 
were central to the group, which also included health care 
providers, researchers, representatives from federal agencies 
and industry, NHF staff, and a local NHF chapter executive. 

Members’ research specializations included, but were not limited 
to, health equity, inclusion, and diversity; public health; and 
social epidemiology and gender minority representation.

2.2. Ways of working

The WG met virtually, weekly March–August 2021, using an 
electronic video conferencing platform, sharing documents, 
and using a digital interactive whiteboard as a collaborative 
space for real-time and offline engagement. NHF SOSRS 
Advisory and Steering Committee members facilitated coordi
nation of ideas between WGs and alignment with overall 
National Research Blueprint and SOSRS objectives.

The WG’s first month (March 2021) was dedicated to mem
ber orientation, foundational reading, and familiarization with 
the population/patient problem, intervention, control/compar
ison, outcome, timing, setting (PICOTS) approach to formulat
ing research questions. Cochairs then broke their mandate 
into three blocks, which the entire WG studied sequentially 
together, allocating approximately 1 month to each:

● Health services research (April 2021)
● Diversity, equity, and inclusion (May 2021)
● Implementation science (June 2021)

Questions of public health, digital health, health care delivery 
networks, communication, and patient-reported outcome 
measures (PROM) for all PWIBD were interwoven throughout.

Importantly, LEEs were fully engaged as equal partici
pants in WG activities. Their lived experiences and 

Table 4. Summary of expert presentations and discussion themes for each WG5 subject work block.

Health services research
Speaker Michael Nichol, PhD
Affiliation Professor, Health PolicyUniversity of Southern California, Sol Price School of Public PolicyPI, Hematology Utilization Group Studies 

www.hugsresearch.net
Fields of expertise Health policy, health care cost and resource utilization, health state preference assessment, cost effectiveness
Presentation focus Health care access, costs, quality, outcomes as they pertain to patients, providers, institutions, insurers, policies
Discussion prompts Access, cost effectiveness, outcomes, health care delivery models, global perspectives, pain, mental and behavioral health, etc.
# Questions 

generated
Approx. 85

Diversity, equity, and inclusion
Speaker Melissa Creary, PhD, MPH
Affiliation Senior Director, Office of Public Health InitiativesAmerican Thrombosis and Hemostasis Network 

Assistant Professor, University of Michigan School of Public Health
Fields of expertise Intersection of public health, science and technology studies, medical anthropology
Presentation focus Centering DEI, health equity, and antiracism in BDs research
Discussion prompts Application of antiracist lens: How do racism, sexism, phobias operate in data collection, clinical care, community engagement, policies/ 

systems? 
What must be challenged? What structural forces contribute to inequities?

# Questions 
generated

13

Implementation science
Speaker Brian Mittman, PhD
Affiliation Research Scientist, Kaiser Permanente Division of Health Services Research and Implementation Science 

U.S. Department of Veterans Affairs, University of Southern California, and the University of California, Los Angeles
Fields of expertise Implementation science, innovative approaches to health care delivery and improvement
Presentation focus Applying implementation science in BDs research
Discussion prompts How to apply IS methods to HSR? 

How does IS intersect with DEI research? 
How to apply IS to other WG topics and NHF SOSRS patient input?

# Questions 
generated

27

BD: bleeding disorder, DEI: diversity, equity, and inclusion, HSR: health services research, IS: implementation science, NHF: National Hemophilia Foundation, 
PI: principal investigator, SOSRS: State of the Science Research Summit, WG: working group 
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perspectives were actively sought by the cochairs. All WG 
members contributed to fostering an environment of 
mutual respect and learning. An NHF staff accompanied 
LEEs throughout the process with individual and group 
consultations designed to empower and enable participa
tion. The WG continuously adapted its approach based on 
feedback from members and cochair consensus. Members 
shared statements of personal positionality, creating 
a learning community in which they challenged themselves 
and their assumptions, to frame and address difficult ques
tions. They returned frequently to community input, gath
ered by the NHF in the consultative stages, to re-center 
discussions on expressed needs and priorities.

Cochairs recruited experts to deepen WG5’s collectively broad 
knowledge of HSR, DEI, and IS. Each subject block began with an 
invited expert presentation to establish a common language and 
foundational understanding, describing the scope and types of 
research carried out with illustrative examples (Table 4). Michael 
Nichol, PhD, delivered the expert presentation on how HSR 
might be applied to questions of access to health care and 
services, quality of care, costs, satisfaction, and clinical and 
health-related QoL (HRQoL) outcomes (e.g. PROMs 

development) in inherited BDs. A review of foundational 
resources and the expert presentation of Melissa S. Creary, PhD, 
MPH initiated discussions regarding DEI in inherited BDs. The 
expert presentation by Brian Mittman, PhD, established the 
foundation for WG5’s discussions of how to use IS in the arena 
of inherited BDs research.

WG members shared what they initially learned from the 
expert presentations and accompanying discussions via the digital 
whiteboard. An iterative process of in-depth discussion, question
ing, and reflection evolved these into draft research questions. 
Following completion of the three individual work blocks, research 
questions were further refined and scored (see below).

2.3. Feasibility-impact-risk scoring

NHF tasked each WG with scoring actionable research ques
tions derived from community-identified priorities in their 
respective fields, on feasibility, impact, and risk, using 
a predefined matrix of criteria (Supplementary Table S1) 
[80,81,84]. Totaling scores of the three dimensions yielded 
a single overall question score, for comparative purposes. 
A potentially very impactful question with little risk but 

Table 5. Priority research questions in the areas of health services research; diversity, equity, and inclusion; and implementation science.

Priority# Question

Health services research
1 Among PWIBD and their caregivers, do those who use telehealth visits have the same quality of care, satisfaction, adherence to treatment, and clinical 

and HRQoL outcomes as patients who are primarily treated in person?
2 Do behavioral health support services* beyond psychosocial assessments completed as a part of annual comprehensive care visits improve the patient 

experience and clinical and HRQoL outcomes? Do these services affect direct and/or indirect costs for inherited BD diagnosis and illness 
management?

3 How do the type and characteristics of insurance coverage affect patient access to HTC care, treatment, bleeding, and other clinical and HRQoL 
outcomes?

4 In PWIBD, how do care, treatment, and clinical and HRQoL outcomes of those receiving specialized/integrated care at HTCs compare to those outside 
the HTCs?

5 How do provision of care components (e.g. access to care, patient satisfaction, and treatment) and clinical and HRQoL outcomes of PWIBD from 
marginalized and minoritized populations** compare to PWIBD who do not identify as part of these populations?

Diversity, equity, and inclusion
1 What conscious and unconscious biases are present within HTCs and among the multidisciplinary care team? What interventions can be implemented 

to mitigate identified biases?
2 What policies/processes/practices can local and national patient organizations and other stakeholders implement to ensure active partnership with 

marginalized and minoritized populations in the development and implementation of data collection (e.g. registries, surveillance, clinical trials, 
research, repositories) and educational initiatives?

3 What data are viewed as important and meaningful to members of marginalized and minoritized populations that are not currently being collected by 
clinical trials/surveillance studies?

4 What are inequities in experiences of care between non-marginalized and marginalized populations in the HTC setting? (Conduct needs assessment to 
identify the problem.)

5 What are barriers and facilitators for marginalized and minoritized populations to substantively engage in the conceptualization, design, and conduct of 
research and to participate in research?

6 What programs and/or pilot projects should be implemented to mitigate individual provider behaviors, clinical and organizational structures, and other 
systems in place that hinder equitable delivery of care and services?

Implementation science
1 For any given evidence-based treatment/intervention, what elements need to be adapted to enhance fit and cultural relevance to a specific sub- 

population (e.g. gender, language, marginalized and minoritized populations, etc.) or setting?
2 In HTCs caring for people with severe hemophilia, what practices, programs, or center characteristics lead to adherence to the prescribed treatment 

plan? What are factors that lead to concordance between PWIBD and HCP?
3 What data-driven benchmarks and requirements for implementation of, and adherence to, VWD and hemophilia guidelines in health systems (starting 

with the USHTCN) could be developed and monitored, which also include markers of outcomes specific to marginalized and minoritized populations?
4 In HTCs caring for PWIBD, what characteristics increase the adoption of evidence-based behavioral health support services and interventions for PWIBD?
5 What organizational factors, within HTCs or the institutions with which they are affiliated, promote or hinder health equity and antiracism within an 

organization/institution (e.g. organizational climate and culture; internal policies supporting equity; employee and leader attitudes and motivations 
regarding equity)?

*Behavioral health support services are any service that aims to support mental health, well-being/QoL, pain management, and healthy lifestyles 
**Marginalized and minoritized populations include people who have been traditionally underserved, excluded, and/or oppressed based on a given social standing 

or some characteristic including but not limited to race, ethnicity, sex, gender identity, sexuality, age, income, disability status, language, culture, faith, geographic 
location, and country of birth 

BD: bleeding disorder, HCP: health care professional, HRQoL: health-related quality of life, HTC: Hemophilia Treatment Center, PWIBD: person with an inherited 
bleeding disorder, QoL: quality of life, USHTCN: United States Hemophilia Treatment Center Network, VWD: von Willebrand disease 
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challenging methodology could score as highly as a question 
that is easily addressed but might not be expected to have as 
great an impact on the target population.

Following WG discussions of the feasibility, impact, and 
risk of each set of questions, all members were given the 
opportunity to score all questions, with the cochairs 

Figure 2. Priority research themes identified by WG5 in the area of health services research.  
*Marginalized and minoritized populations include people who have been traditionally underserved, excluded, and/or oppressed based on a given social standing or 
some characteristic including but not limited to race, ethnicity, sex, gender identity, sexuality, age, income, disability status, language, culture, faith, geographic 
location, and country of birth. **Behavioral health support services are any service that aims to support mental health, well-being/QoL, pain management, and 
healthy lifestyles.  
HSR: health services research, HTC: Hemophilia Treatment Center, QoL: quality of life, WG: working group.

Figure 3. Priority research themes identified by WG5 in the area of diversity, equity, and inclusion.  
*Marginalized and minoritized populations include people who have been traditionally underserved, excluded, and/or oppressed based on a given social standing or 
some characteristic including but not limited to race, ethnicity, sex, gender identity, sexuality, age, income, disability status, language, culture, faith, geographic 
location, and country of birth.  
DEI: diversity, equity, and inclusion, HTC: Hemophilia Treatment Center, WG: working group.
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scoring all questions on all criteria. The average, minimum, 
and maximum total score and average score for each 
dimension were then calculated, and further discussed 
with the whole WG. Application of the scoring matrix 
(Suppl Table S1) to the questions was challenging. The 
most urgent research needs were in some cases broad; the 
depth or foundational nature of the work required could not 
always be meaningfully characterized within the scoring cri
teria provided, especially within the realm of DEI. The WG, 
therefore, worked from the scored lists to generate consensus 
lists of five to six questions for each subject reflecting promi
nent themes, considering feasibility, impact, and risk, but 
without assigning numerical scores.

3. Results

3.1. Health services research

The WG drafted 85 HSR questions addressing access to health 
care and services, quality of care, costs, satisfaction, and clin
ical and HRQoL outcomes, following the PICOTS approach, 
and further refined them to 42 presented and scored in 
Suppl Table S2. Through an in-depth discussion and feasibil
ity-impact-risk scoring of these 42 questions, WG5 arrived at 5 
priority HSR questions (Table 5).

WG5 confirmed the need for HSR investments for the inher
ited BD community; five priority themes provide direction 
(Figure 2). First, research is needed to characterize telehealth’s 
impact on access to care, examining its influence on treatment 
adherence, patient outcomes, and satisfaction [31,37]. Second, 
HSR can help measure health disparity trends in marginalized 
and minoritized populations, investigating the reach of guideline 
informed care into groups that have been marginalized. The WG 
defined ‘marginalized and minoritized populations’, as including 
‘people who have been traditionally underserved, excluded, and/ 
or oppressed based on a given social standing or some charac
teristic including but not limited to race, ethnicity, sex, gender 
identity, sexuality, age, income, disability status, language, cul
ture, faith, geographic location, and country of birth’. Whether 

Healthy People 2020 Objective [85–88] attainment in joint dis
ease, school absenteeism, high school graduation, and timely 
VWD diagnosis is consistent among marginalized and minori
tized HTC patient populations constitutes one example of such 
a study. The value of the HTC specialized care model can be 
examined via HSR. HSR can illuminate whether management in 
(versus outside) an HTC improves delivery and postpartum 
bleeding outcomes for pregnant people with VWD or improves 
outcomes for transgender PWIBD undergoing gender-affirming 
surgery.

Third, HSR can advance our understanding of the criticality 
of behavioral, mental health and pain management services 
for PWIBD, topics prioritized in community consultations 
[80,81]. WG5 defined ‘behavioral health support services’ as 
any service that aims to support mental health, well-being 
/QoL, pain management, and healthy lifestyles. HSR can deter
mine whether behavioral health support services improve 
experiences and outcomes of PWIBD and/or direct and indir
ect costs associated with BDs. Next, HSR can examine how 
insurance characteristics impact access to care and outcomes 
[89]. For example, examining whether PWIBD who have insur
ance that restricts access to federally funded HTCs are more 
likely to have poorer outcomes compared to insurance plans 
that do not delay, deny, or modify HTC access or treatment 
plans. HSR not only characterizes problems articulated in the 
five themes but also tests potential solutions.

3.2. Diversity, equity, and inclusion

Discussions regarding DEI in inherited BDs research coalesced 
around several themes (Table 4, Figure 3), yielding 13 scored 
priority research questions (Suppl Table S3). The importance of 
recognizing how entrenched racism is in the US and the result
ing need to engage in systems-based solutions that encourage 
everyone to question, unlearn, and relearn how to integrate 
concepts of DEI and antiracism into research with the inherited 
BD community were highlighted. WG5 reflections on how 
racism, sexism, and other phobias operate within the practices 
of data collection, clinical care, engagement with the 

Figure 4. Priority research themes identified by WG5 in the area of implementation science.  
HTC: Hemophilia Treatment Center, IS: implementation science, WG: working group.
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community, and at the policy and systems level revealed many 
examples of issues/forces contributing to inequities. Research 
investment in these issues can help accelerate their mitigation.

Research into understanding lived experiences of marginalized 
and minoritized populations can help devise effective interven
tions to enhance access to care. National data document that 
a large majority of PWIBD receiving care at HTCs report a high 
level of overall satisfaction, with a minority suggesting opportu
nities for improvement (e.g. sexual health information) [31–33]. 
The WG identified conducting a needs assessment to hear directly 
from marginalized and minoritized populations, who have 
reported more barriers [20,32], regarding their experience of care 
and services within HTCs as an important first step. Even more 
challenging is assessing the needs of PWIBD who do not/cannot 
access care at HTCs. Identifying barriers and facilitators to acces
sing clinical care and research opportunities for these populations 
emerged as an important theme. Identifying conscious and 
unconscious biases present in HTCs, at the level of individual 
multidisciplinary care team HCPs, and at organizational and insti
tutional levels, emerged as a very high priority. Research into 
programs and interventions that may best mitigate individual 
HCP behaviors, clinical and organizational structures, and other 
systems that hinder equitable delivery of care and services must 
parallel these identification efforts. Engaging in active partnerships 
with marginalized and minoritized populations in surveillance, 
education, and research programs was another recurring theme. 
All members of the inherited BD community have valuable con
tributions to make to prioritization of research questions, design
ing research approaches, and engagement with research 
participants. Including excluded populations is essential.

WG5 distilled 13 initial questions (Suppl Table S2) into 6 
top-priority research questions (Table 5).

3.3. Implementation science

WG5 discussed how IS can foster HSR, how it intersects with DEI 
research, and how IS might advance research priorities proposed by 
WGs 1–4 [11–14]. Integrating IS methods and outcomes assess
ments [90,91] into clinical study designs going forward will be key 
to building a body of evidence upon which to base, disseminate, 
and implement best practices. Hybrid qualitative–quantitative study 
designs, which include implementation outcomes [78] will need to 
be encouraged, supported, and required to identify factors key to 
successful uptake and sustained use of interventions, in real-world 
clinical practice. WG5 formed and scored 27 actionable IS research 
questions (Suppl Table S4) grouped into 5 themes (Figure 4).

Detailed discussions of the 27 questions, feasibility-impact- 
risk scores, and themes (Figure 4) resulted in the prioritization 
of five research questions (Table 5). As evidence-based guide
lines have been developed for the diagnosis and management 
of VWD [28,29] and hemophilia [27] and for the integrated 
team-based approach to care [24], IS methods offer structured 
practices to advance optimal dissemination and adoption of 
these guidelines in all care environments. Identification of 
implementation monitoring strategies and milestones specific 
to marginalized and minoritized populations deserves particu
lar attention. Given the central role of the HTC in the care of 
many PWIBD, identification of HTC characteristics associated 
with higher rates of concordance between PWIBD and HCPs 

on therapeutic goals and evidence-based treatment regimens 
would be expected to generate useful and translatable learn
ings. Prioritization of identification of elements that increase 
adoption of evidence-based behavioral health support ser
vices (defined above) and interventions in HTCs reflects the 
high importance placed on mental health and pain outcomes 
by LEEs in community consultations [80,81]. Studies that iden
tify how best to adapt any evidence-based treatment or inter
vention to enhance cultural fit or relevance to a specific 
population or setting are of particular interest for their poten
tial to expand access to the benefits of research advances. 
WG5 noted promise in capitalizing on IS research to address 
health equity within organizations/institutions.

4. Discussion

Research focused on health services; diversity, equity, inclusion, 
and antiracism; and implementation science for the inherited BD 
community has received limited support and attention. Investing 
in and advancing these fields significantly aids the pursuit of 
health equity for all PWIBD; the potential impact of this work is 
profound. Without a deep understanding of how resource utiliza
tion impacts PWIBD, which health care delivery models enable 
PWIBD to thrive, and how best to organize an equitable and just 
approach to putting new therapies into practice, the inherited BD 
community will struggle to realize its full health potential. 
Furthermore, sustaining the HTC network, a critically important 
health care delivery model that is a key community priority, will 
remain in jeopardy.

To reach these goals, much foundational work is required, 
including formative studies using qualitative or mixed meth
ods approaches to characterize and understand issues such 
that meaningful investigations of specific interventions can be 
designed. Despite the challenges of assigning numerical 
values to the feasibility, impact, and risk of the research prio
rities identified in these subject areas, WG5 members were 
confident that the priorities identified were essential next 
steps toward achieving the goals set by community members.

4.1. Limitations

The research required to address community-identified priorities 
is broad. Application of the prescribed feasibility-impact-risk 
scoring matrix to prioritize HSR, IS, and especially DEI questions 
proved problematic. The same scoring criteria were provided to 
WGs 1–5 [80,81,84] and may have been better suited to some of 
the very precise research questions prioritized by WGs 1–4 [11– 
14]. Rather than creating individual research questions focused 
on specific populations or settings, WG5 found that the process 
of distilling the community input lent itself better to formulating 
themes to be prioritized for future investigation. The research 
priorities thus identified were often formative in nature, requiring 
qualitative or mixed methods approaches, refractive to PICOTS 
question formulation, and could not be characterized using the 
predetermined scoring questions (Suppl Table S1, e.g. the avail
ability of resources available to carry out a particular investiga
tion). Nor were the resulting single summed scores appropriate 
for comparative prioritization. The WG chose, therefore, to report 
five to six questions that typified the priority research themes 
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yielded by their discussions in each field (Table 5). An alternative, 
albeit more time consuming, methodology such as a Delphi 
consensus process might be an interesting approach for any 
future similar endeavor.

While some WG5 members were experts in the theory and/or 
practice of HSR, DEI, and/or IS, many were not. This necessitated 
the dedication of considerable time to foundational education in 
each subject work block, which all members undertook with 
great enthusiasm and commitment. WG5’s varied levels of exper
tise in HSR, DEI, and/or IS, combined with the compressed time
line to complete the charge, leads them to respectfully 
acknowledge that much work remains in prioritizing research 
in these three areas for the inherited BD community.

4.2. Education to empower the community

HSR, DEI, and IS research are unfamiliar topics to many in the 
inherited BD community; educational initiatives are needed to 
build a foundation for the transformative potential of this research. 
Much work is needed to educate PWIBD, clinicians, researchers, 
advocacy organizations, and other stakeholders. Future initiatives 
should seek out and engage experts in the three fields, including 
those outside the inherited BD community. Mobilizing partner
ships in these new fields will be mutually beneficial: enhancing the 
visibility of HSR, DEI, and IS research and introducing the unique 
contributions these methodologies bring to inherited BD popula
tion health improvements. Explaining to the inherited BD com
munity the types of questions HSR, DEI, and IS each investigate; 
how they can answer priority inherited BD research questions; and 
the precision the three fields can bring to our investigation of 
health care systems and access to care services can cumulatively 
transform existing work to improve options for PWIBD. 
Substantive investments in conducting HSR, DEI, and IS research, 
including training in research and communication methods for 
health equity across the workforce, are warranted to improve the 
quality of, and access to, care for the entire inherited BD commu
nity in an efficient, equitable, and just way.

4.3. Health services research

HTC multidisciplinary comprehensive care teams aim to achieve 
optimal physical, psychosocial, and behavioral health outcomes 
for PWIBD and their families at the lowest overall cost of care 
utilizing shared decision-making with LEEs [15] as empowered 
partners [20]. Community consultations prioritized securing and 
expanding the HTC care model, with the goal of achieving 
comparable outcomes for a wide array of inherited BDs beyond 
hemophilia [3,81]. This will require advances in our understand
ing of community needs and experiences, in the financing of 
HTCs and care, and in the workforce. The backdrop of a shifting 
hemophilia treatment landscape [35,36] which could potentially 
impact revenue streams such as the 340B Program [38], and 
increasingly diverse demands on HTCs [19,34], amplifies the 
urgency of capitalizing on HSR for innovative solutions.

WG5 promotes characterizing the interactions of the whole 
inherited BD community with HTCs to understand their experi
ences and their needs. They envision analyzing the number/ 
frequency of comprehensive care visits, the complement of 
HCPs and services PWIBD need, health outcomes, and total 

cost of care, against demographic and clinical details to better 
understand the differential impacts of these factors in margin
alized and minoritized populations. Collecting these data 
begins with identifying the outcome measures that best 
assess person-centered care for these populations.

Two inherited BD HSR-focused research consortia illuminate 
national and international initiatives. The Hematology Utilization 
Group Study (HUGS) established an important set of standards for 
the characterization of economic burden, health outcomes, and 
QoL among men with hemophilia at HTCs in the US [92–99], and 
recently expanded its investigation to VWD and sickle cell disease 
[100–102]. The patient-led Patient Reported Outcomes, Burdens 
and Experiences (PROBE) initiative optimized a hemophilia PRO 
survey, validated it in different populations including cross-cultural 
contexts and international implementation, used it to characterize 
various elements of well-being, integrated it with several registries, 
and operationalized data collection via an online survey and 
mobile device app [103–110]. The ambitious data collection envi
saged by WG5 should build on the solid foundation established by 
these two initiatives, and benefit from the implementation of the 
principles for the future of HSR established by the National 
Academy of Medicine [111].

WG5 is conscious that not all PWIBD can [98] or wish to 
receive their care at HTCs. Understanding and meeting the 
needs of these populations is also important and challenging. 
Here too, the first step is using HSR methods to robustly 
document their experiences, quality of care, and outcomes 
and to identify elements most associated with better/worse 
outcomes and possible ameliorating interventions.

Complete robust data are essential to effectively advocate to 
change policy to strengthen systems of care for PWIBD, and monitor 
changes implemented [112]. Securing and evolving the HTC model, 
a clearly stated community priority [81], is reliant on reducing work
force shortages so HTCs have capacity to deliver tailored care to all 
PWIBD. HSR methods could evaluate the impact of policy changes 
aimed at expanding the workforce, such as designating non- 
neoplastic hematology as a specialty shortage area, thereby open
ing existing incentives to build the blood disorders workforce [113].

Cost-effectiveness demonstrations may provide evidence 
that supports equal access to the USHTCN for all PWIBD 
[20,89] and policies that set optimal reimbursement rates for 
the HTC team-based model of ambulatory care. The Centers 
for Medicare and Medicaid Services Innovation Center (CMMI) 
recently released a Strategic Refresh [114]; its five objectives 
align closely with WG5’s three foci, potentially opening oppor
tunities for rare disorders research collaborations.

Behavioral and mental health and pain management also often 
feature atop community priority lists [81], so they must be top 
priorities of their HTC team, either addressing these topics them
selves or connecting PWIBD with the specialist care that they 
require. Advances in the management of bleeding create an 
opportunity to shift some focus to integrating advanced beha
vioral research into HTCs. Adopting gold standard methodology 
and outcome measures designed specifically to assess elements of 
psychological and psychosocial health, to study issues of pain 
management or mental health, and to investigate adherence in 
the context of novel therapies would advance top community 
priorities currently largely unexplored, with the potential to impact 
a growing number of PWIBD in the near future.

98 V. R. BYAMS ET AL.



4.4. Diversity, equity, and inclusion

In addition to the inherited BD community [26], advancing health 
equity [43] is a current priority across health care in the United 
States. Health equity is an objective of the US government’s 
Healthy People 2030 initiative [44], a pillar of the CMMI Strategy 
Refresh [114], the focus of CDC’s Core Health Equity Science and 
Intervention Strategy [115], and one of the critical areas driving the 
Blueprint for Change for the system of services for children and 
youth with special health care needs and their families developed 
by HRSA’s Maternal and Child Health Bureau [116]. Efforts to 
advance health equity for all PWIBD must partner with these 
initiatives and capitalize upon the resources they offer.

It is essential – within inherited BD research, diagnosis, and care 
spaces – to identify how racism, sexism, and other phobias exist, 
operate, and intersect, at the individual and institutional levels, and 
how their pervasive presence in society prevents marginalized and 
minoritized BD populations from achieving their optimal health 
potential. Multiple intersecting socially disadvantaged identities 
(based on race, gender identity, sexuality, disability, etc.) must 
also be considered as the health disparities for these populations 
are often compounded [117]. Some PWIBD feel a sense of ‘other
ness’ or stigma due to their BD [118,119]; socially disadvantaged 
PWIBD may experience further isolation. The necessary DEI con
versations and initiatives require all individuals to think critically 
and challenge their own assumptions. These conversations and 
initiatives must be accompanied by concrete actions to mitigate 
bias, implicit or otherwise, to develop cultural competencies and 
humility as part of patient-centered care [120], to dismantle poli
cies and practices that propagate inequities, and to integrate 
antiracist policies and practices [53,121].

Community-based and professional organizations are also 
strengthening their commitment to health equity. NHF’s recently 
updated guidelines and recommendations for HTCs outline expec
tations for the culturally and linguistically appropriate delivery of 
care and education [26]. The inherited BD community should be 
able to count on the support of professional associations such as 
ASH, the American Public Health Association (APHA), and the 
American Medical Association (AMA), all of whom espouse the 
operationalization of health equity and elimination of health dis
parities [122–124]. The national initiatives highlighted above 
champion a range of data collection, modeling, education, 
accountability, and outreach strategies and tactics [44,114,116]. 
These efforts require support from all levels of management and 
the community.

Social determinants of health (SDoH), such as financial or 
food insecurity, joblessness and insurance coverage issues, 
precarious housing, or transportation challenges, all have an 
enormous impact on the opportunity for an individual to 
achieve optimal health [57]. HTCs and advocacy organizations, 
like NHF, must establish and steward relationships with other 
community organizations, connecting PWIBD to the supports 
they need to clear these hurdles to thriving with their BD.

Research into SDoH and their impact on the health out
comes of PWIBD, currently poorly understood, is essential to 
mitigating inequities within the community and enabling all 
PWIBD to thrive [37,39]. This requires defining and collect
ing data that measure SDoH and meaningful markers of 
health equity from populations that represent the true 

diversity of the inherited BD community. A recent hemophi
lia model integrates PROM and medical milestones in a path 
to health equity that it posits is achievable [3].

Expansion of this model to account for SDoH and extend it to 
other inherited BDs would be a substantial advance. Analysis of 
the cohort of women and girls in the ATHNdataset (data volun
teered by LEEs and collected via ATHN affiliates) found a lack of 
women/girls-specific data elements, including underreporting of 
reproductive tract bleeding and its treatment [125]. Efforts to 
create more women/girls-specific data entry elements are 
ongoing. CDC’s Community Counts Public Health Surveillance of 
Bleeding Disorders project includes data collection on some 
female-specific outcomes such as the use of prophylaxis treatment 
for menstrual bleeding and history of hysterectomy [126]. 
Community Counts data collection also includes sex, race/ethni
city, 3-digit zip code, and insurance status [127]. A more complete 
collection and analysis of SDoH data could benefit from applying 
the National Institutes of Health (NIH) National Institute on 
Minority Health and Health Disparities recommendations for the 
standardization of measures for studying health disparities [128], 
combined with a minority oversampling technique [129]. This 
approach may improve predictive accuracy when analyzing 
a rare outcome in health disparity studies [130].

Participation of a truly representative diversity of PWIBD 
throughout the research process will improve its rigor and foster 
more accurate results. While marginalized and minoritized popu
lations express medical distrust, some as a result of remembered 
historical grave mistreatment exacerbated by current day nega
tive experiences [53,131,132], there is evidence that race con
cordance and emphasizing researchers’ respect and value of 
participants may encourage enrollment in research despite this 
mistrust [133]. Initiatives such as pre-trial multistakeholder 
engagement, training diverse HCPs in recruitment, and provid
ing multilingual study materials may improve retention of these 
populations [134]. Many PWIBD from a marginalized and minor
itized population accessing care in HTCs likely know other mem
bers of their community who do not. Building a relationship of 
trust and respect may encourage them to open doors to the 
community for HCPs and researchers and to invite members of 
their community to explore opportunities with the HTC.

Community-based participatory research builds upon 
a foundation of respectful and trusting inclusive relationships 
between community and researchers, to design and conduct 
studies as equal partners [135,136]. Recognizing the strength of 
each partner, they collaborate on all aspects such as needs 
assessment, planning, research intervention design, implemen
tation, evaluation, and dissemination of community-level inter
ventions [137]. These studies may not adhere to a typical 
timeline, budget, or protocol envisaged for a traditional research 
study. Flexibility and adaptability from potential partners are 
needed to support the integration of this community-centered 
research methodology.

Equitable hiring and career progression practices constitute 
an important opportunity to develop an inherited BD work
force that reflects the community it serves. Initiatives such as 
annual mandatory implicit bias mitigation training of decision 
makers can positively impact the diversity of the workforce 
[121]. Fellowships and training programs targeting HCPs from 
marginalized and minoritized populations [138,139], including 
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several in the fields of hematology and inherited BDs (e.g. 
offered by NHF and ASH), tend to focus on clinicians and 
medical students [140,141]. These initiatives should be 
expanded to include all comprehensive care team profes
sionals at all career stages, and their numbers increased.

HSR and IS offer important methodologies and frameworks 
with which to assess and address the context in which inherited 
BDs care and research are carried out. DEI and health equity for 
PWIBD can only be improved by harnessing both of these areas of 
research.

4.5. Implementation science

Exciting innovations in inherited BDs are being pursued in 
research laboratories and increasingly making their way to the 
clinic [142–144]. Translating clinical trial evidence of the efficacy 
and safety of an intervention into clinical practice and wide
spread benefit, however, will only succeed if it is informed by 
the real-world context of PWIBD and the systems in which they 
receive care [145]. This requires observational and clinical studies 
that examine the barriers and facilitators to uptake and imple
mentation, designed and executed in collaboration with 
a diverse and inclusive community. From elucidating and ampli
fying the characteristics of HTCs associated with greater concor
dance between HCPs and PWIBD on guideline-recommended 
management plans and the adoption of evidence-based beha
vioral health support services, to the identification and disman
tling of barriers to antiracist practices and equitable access to 
evidence-based care, IS offers powerful tools and insights.

Tailoring and adaptation of implementation initiatives in com
plex care, with its multicomponent multidisciplinary coordinated 
nature, must be the expectation, not the exception [146], without 
compromising the elements essential to its effectiveness such that 
all populations may benefit maximally. This requires the identifica
tion of the core functions of an intervention and the forms or 
strategies of its implementation that can be adapted to specific 
contexts and need not be incompatible with study designs powered 
to return significant results including randomized controlled trials 
[147,148]. Study designs must also recognize that knowledge gen
eration is not the sole purvey of bench, laboratory, or clinical trial 
research but coproduced in practice contexts and by all stake
holders involved in the implementation of an intervention [149].

Integrating an equity lens from the earliest planning stages 
can enrich the selection of implementation strategies most 
likely to be effective and reduce disparities across margin
alized and minoritized populations. Pre-implementation plan
ning should include [150]:

● Identifying important stakeholders related to equity and 
establishing roles for partners throughout the implemen
tation process

● Including equity-related considerations when deciding 
which interventions to implement and/or de-implement

● Characterizing the outcome and performance gaps 
related to the intervention in diverse marginalized and 
minoritized populations

● Identifying and prioritizing barriers faced by margina
lized and minoritized populations including structural 
racism and power dynamics

The equity capacity of implementation initiatives can be bolstered 
by assessing the internal climate and culture of the research/deploy
ment team with an equity focus, building equity into all policies, 
equitable hiring and training, and sharing power with new equity 
partners [151], for example through a community-based participa
tory approach [137]. Characterizing how end users experience 
implementation should inform its tailoring with an explicit focus 
on equity. For example, while telehealth and online tools have 
important merits, fewer than two in three US adults who identify 
as Hispanic or African American have broadband internet at home, 
with similar patterns for those with lower income or education 
levels [152,153]. Implementation strategies consciously rooted in 
these realities may avoid perpetuating or exacerbating disparities 
and health inequity. Collecting data on equity relevant outcomes 
and building equity into models will help to grow the evidence 
base linking social determinants to health outcomes [151]. Disorder- 
agnostic interventions may also be necessary in recognition of the 
need for justice across societal sectors and the limitations imposed 
upon health equity by larger socio-historical constraints [60]. Equity 
must also be built into dissemination, for example, ensuring that the 
tools used resonate with key stakeholders [151].

A strong commitment to health equity from funders, 
researchers, practitioners, advocates, evaluators, and policy- 
makers is required to ensure that resources invested in health 
research contribute to the elimination of disparities and 
advancement of health equity [151]. 

LEE Perspective
Patients are typically only included in research after the areas 
of interest have been formulated. In this groundbreaking 
project we, PWIBD and/or caregivers from diverse commu
nities, were acknowledged as lived experience experts (LEE) 
and invited to contribute as full WG members to the identi
fication of research priorities. Acknowledging our various 
privileges such as advanced degrees, citizenship, English lan
guage fluency, and research experience; we engaged in 
candid and safe conversations with our colleagues about 
the many barriers to equal access to treatment and ancillary 
support for PWIBD. Our voice, and sometimes simply our 
presence, was a reminder that any decision being made will 
have real impacts on the lives of real individuals. We empha
sized issues whose importance we have lived personally 
including systemic racism in the health care system, inequi
ties facing low-income neighborhoods and marginalized and 
minoritized populations, stereotyping these populations as 
uniform, barriers to accessing HTCs imposed by some health 
insurance policies, challenges to undocumented individuals 
seeking care (e.g. terror of deportation), struggling with 
English as a second language, gender and race inequalities 
in the power dynamic of rare disorders’ care, and the need to 
collect quality data on patient-important outcomes and share 
it with other countries. This project is vital for our community, 
and other rare disorder groups who may choose to replicate 
our efforts. It is only through centering health equity, diver
sity, and inclusion in the prioritization and design of data 
driven research and implementation science that we can 
truly advocate for change for all PWIBD in the US. 
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5. Conclusions

Optimization of research that incorporates HSR, DEI and 
antiracism, and IS has the potential to evolve the experi
ences of PWIBD and to deliver transformational community- 
based health care. Achieving this potential will require 
advances on many fronts. WG5 offers the health services 
research; diversity, equity, and inclusion; and implementa
tion science research priorities (Table 5) reported herein as 
contributions to the development of a National Research 
Blueprint for Inherited Bleeding Disorders [83] and entreats 
funding agencies, researchers, institutions, and the commu
nity as a whole to invest in them. They also identified a lack 
of expertise in these three fields in the inherited BD com
munity as an important obstacle to immediate progress. 
They call upon NHF and other organizations to invest sig
nificantly in the recruitment, education, and training of 
professionals to do this work, including actively seeking 
out and engaging expertise from outside the inherited BD 
community to ensure its success.

WG5 was struck by the enormity of the work to be done in 
inherited BDs in these three fields. The respectful and difficult 
conversations in which they engaged, in an atmosphere of com
mitment, honesty, and partnership inspired a shared sense of 
purpose. They detailed the extent and urgency of this work at 
individual, institutional, and systems levels to empower each 
community member in their efforts to bring the benefits of all 
advances in research and care to all PWIBD. It is critical that this 
work continues across all inherited BDs. The work reported 
herein, and the priorities proposed, are small steps on a long 
path, but they constitute an important commitment to change.
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