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Preface

The year the issues in this report, Improving Representation in Clinical Trials and

Research, became urgent for me was 2017. I was then chair of the U.S. Preventive Services
Task Force (USPSTF)—an independent body charged with reviewing the scientific

literature to generate evidence-based guidelines on the use of clinical preventive services.
USPSTF guidelines are widely disseminated, and their audience includes patients,

clinicians, and policy makers alike. During my tenure, we had issued recommendations on

preventing diabetes and common cancers such as breast, colorectal, lung, and prostate that
are responsible for considerable morbidity and mortality in the United States, as well as
being important contributors to health disparities. Reaching patients and frontline

clinicians directly was particularly compelling given the exceptionally strong evidence that
clinical interventions work in preventing these diseases and because the Affordable Care
Act had ensured that interventions for which evidence was clear would be covered by
commercial insurers.

In my formal talks and informal discussions with lay and professional stakeholders,

I inevitably encountered a similar pattern of questions:

How confident are you that these recommendations and the evidence on which they
are based apply to me and to patients like me?

You are recommending screening for diabetes in those who are overweight or

obese, but my Asian patients seem to develop diabetes at lower BMI, what about
them?

x
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What about my Latino patients who are developing diabetes at younger ages or my

Black patients who are developing colorectal cancer at younger ages—shouldn’t we
start screening earlier?

Black women get breast cancer at the same rate as others, but are more likely to
die—should we screen differently?

My recurring response was, “Unfortunately, we just don’t have the studies in these

populations that allow us to say with certainty whether or how to adapt our prevention

guidelines.” While it is true, this answer rang hollow. As a physician caring for patients in
an urban safety-net setting and wanting to provide the best evidence-based preventive

care, these were my questions as well. Inevitably in these sessions, I would spend as much
time on the science as I devoted to reinforcing with patients why they should still trust

these guidelines and the process, despite the unrepresentative populations in the evidence
base. With clinicians, we discussed how we might adapt the guidelines to the needs of our
patient populations, what kind of evidence would be necessary, and how we might
advocate together to ensure that coverage was preserved.

The year these issues became personal for me was also 2017. This was the year my

father lost his battle with prostate cancer and another very close family member received a
new diagnosis of this same disease. Prostate cancer is the most common cancer in men in
the United States; its incidence in Black men (like the two in my family) is at least 75

percent higher than men of other races and ethnicities. My father was fortunate to have

received care from outstanding physicians and to have had access to clinical trials as his
disease advanced. He was a career Army officer, a veteran, and a strong supporter of

science and medicine. He had even served as a lay reviewer for federal funding of prostate
cancer research. As my father’s journey with prostate cancer ended and another family
member’s began coincident with my work on the USPSTF, the stark absence of

representation of Black men in prostate cancer research became acutely distressing. Black

men constitute 13.4 percent of the U.S. population, have a higher prostate cancer incidence,
and die at double the rate of other men in the United States. Yet the screening trials from
xi
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which the USPSTF derived evidence for prevention included less than 5 percent Black men
and the number in late-stage treatment trials was recently reported at 2.4 percent.
I am grateful to have worked with the excellent members of this consensus

committee. All generously volunteered their time and expertise over the past 18 months to
develop an approach to this report and to crafting recommendations on improving

representation in clinical trials and clinical research. I am grateful to the many experts who
shared their knowledge of the complex clinical research landscape in our public meetings
and to the outstanding teams that created our four commissioned papers. And I am

particularly grateful to the National Academies staff, led by Dr. Alex Helman, who adroitly
guided this complex work during a global pandemic over Zoom, by phone, and via email.
Most of all, I am grateful that across the different perspectives and points of view on the

nuances of these issues, all who were involved shared an understanding of their

importance and producing a report with findings and actionable recommendations that
would improve outcomes.

I hope that you will read this report in its entirety, through to the epilogue, where

the committee envisions a better world for clinical research. I hope you will read with the

intention to work to implement our findings and recommendations in whatever part of the
clinical research ecosystem you influence. Whether you are motivated by the goal of

producing the highest quality science, by pursuit of fairness and equity in how science

might translate into better health for our patients, or by the enormous economic toll of
health disparities in the United States, I hope you embrace the urgency of improving
representation and inclusion in clinical research.

Kirsten Bibbins-Domingo, Chair
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Summary

The United States has long made substantial investments in clinical research with

the goal of improving the health and well-being of our nation. There is no doubt that these
investments have contributed significantly to treating and preventing disease and
extending human life. Nevertheless, clinical research faces a critical shortcoming.

Currently, large swaths of the U.S. population, and those that often face the greatest health
challenges, are less able to benefit from these discoveries because they are not adequately
represented in clinical research studies.

In the past three decades, diversity in clinical trials has become an important policy

priority, advanced by federal agency offices such as the National Institutes of Health (NIH)

Office of Research on Women’s Health, the Food and Drug Administration (FDA) Office of

Women’s Health, the Society for Women’s Health Research, and the FDA Office of Minority

Health. While progress has been made on some fronts, particularly with representation of
white women in clinical trials and clinical research, progress has largely stalled on

participation of racial and ethnic minority population groups. Additionally, older adults,

pregnant and lactating individuals, LGBTQIA+ populations, and persons with disabilities

remain underrepresented and even excluded from clinical trials and clinical research. 1 An
equitable clinical research enterprise would include trials and studies that match the

demographics of the disease burden under study. However, we remain far from achieving
this goal.

By failing to achieve a more diverse clinical trial and clinical research enterprise, the

nation suffers serious costs and consequences, including the following:

1

Throughout this report, LGBTQIA+ is used as an inclusive term for the various gender identities and sexual
orientations, including lesbian, gay, bisexual, transgender, questioning, queer, intersex, asexual, and
pansexual.

1

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

1. Lack of representation compromises generalizability of clinical research

findings to the whole US population. Women, pregnant people, children, older
adults, and racial and ethnic minority population groups can have distinct

disease presentations or health circumstances that affect how they will respond
to an investigational drug or therapy. These variable therapeutic responses can
result in the delivery of health care that is not always evidence based.

2. Lack of representation costs hundreds of billions of dollars. An economic

analysis carried out by the committee, using the Future Elderly Model,

demonstrates high financial and social costs, measured by life expectancy,

disability-free life, and years in the labor force, in the hundreds of billions of

dollars range (see Box 2-1). Given the assumption that better representation in
clinical trials would reduce health disparities by even a modest amount, the

analysis found that achieving diverse representation in research would be worth
billions of dollars in savings to the United States.

3. Lack of representation may hinder innovation and new discoveries.

Diversity in study participants allows for greater exploration of variation in the
overall effectiveness of a particular intervention. Exploring “heterogeneity of

treatment effects” may be necessary not only to understand variation that affects
safety and effectiveness of an intervention in underrepresented and excluded

populations but also to identify new biological processes that may, in turn, lead
to new discoveries important for all populations.

4. Lack of representation may compound low accrual that causes many trials
to fail. According to an analysis by GlobalData, low accrual was the cause for
stopping 55 percent of all Phase I–IV clinical trials that were terminated,

suspended, or discontinued during 2008–2017. Thus, increasing enrollment of

underrepresented and excluded populations would help solve the leading cause
of clinical trial failure.

5. Lack of representation may lead to lack of access to effective medical
interventions. Approval and indications for new therapeutics are often

restricted to the demographics of the populations included in the clinical studies.
Lack of representation may therefore impede access to a specific therapeutic
2
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agent. Guideline-making bodies must synthesize various lines of evidence when

making recommendations. The generalizability of these recommendations to all
populations may be limited when the evidence base for a specific population

does not exist. When these recommendations are tied to insurance coverage,

these gaps may affect reimbursement of, and therefore access to, health care.

6. Lack of representation may undermine trust of the clinical research

enterprise and the medical establishment. For example, the lack of inclusion

of pregnant people in the clinical trials of the SARS-CoV-2 vaccines led to lack of

clarity on the use of these vaccines in pregnant people and may have contributed
to vaccine hesitancy, even as subsequent observational data emerged showing
the safety of vaccine use in pregnant individuals, as well as data on the

importance of preventing COVID-19 infection during pregnancy. Efforts to create
more representative and inclusive research environments may work to increase
trust in science and medicine.

7. Lack of representation compounds health disparities in the populations
currently underrepresented and excluded in clinical trials and clinical
research. While achieving health equity and reducing health disparities

requires far more than just equitable representation in clinical research, failure
to achieve equity on this dimension leaves health disparities unaddressed and
reinforces inequities.

STATUS OF CLINICAL TRIAL PARTICIPATION

Gaining a fully accurate status of the current participation of underrepresented

populations in clinical trials and clinical research, and trends in participation over time, is
very challenging due to insufficient data-reporting practices at a national level. Although

reporting to ClinicalTrials.gov is required for ongoing studies, the committee found major
inconsistencies in how data was reported in this national database. Further, NIH does not
currently have longitudinal data available for clinical trial enrollment by disease type.
3

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

Working within these constraints, the committee commissioned an analysis to

examine available data from the FDA and NIH, which found that women now represent
over 50 percent of clinical trial participants in the United States, particularly for white
women. However, pregnant and lactating individuals, sexual- and gender-minority

populations, and racial and ethnic subgroups of women remain underrepresented in

clinical trials. The analysis also revealed that the racial and ethnic diversity of clinical trials
is largely stagnant, with little changes in diversity over time.

UNDERREPRESENTED AND EXCLUDED POPULATIONS ARE WILLING TO
PARTICIPATE IN CLINICAL RESEARCH, IF ASKED

Due to well-documented historical and contemporary abuses against certain

excluded and underrepresented populations in medical research, members of the research
community often assume that a lack of willingness to participate in research is the major

driver of poor representation of some populations in research. However, the evidence on

this issue is clear: Asian, Black, Latinx Americans, and American Indian/Alaska Native

individuals are no less likely, and in some cases are more likely, to participate in research if
they are asked. Distrust and mistrust are commonly assumed to be the reason underlying a
lack of participation in clinical trials. While there is no doubt that the legacy of abuses in
medical research is an important factor driving the lack of engagement of

underrepresented and excluded populations with both health care and research, several

studies have found that distrust and mistrust are not necessarily associated with a lack of
willingness to participate in medical research. The evidence suggests that concerns of
researchers about the willingness of underrepresented and excluded populations to
participate in research due to distrust or mistrust in the medical establishment may

misrepresent barriers to participation in research or are surmountable with effort from
research teams, funders, and policy makers.

4
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BARRIERS TO REPRESENTATION OF UNDERREPRESENTED AND EXCLUDED
POPULATIONIS IN CLINICAL RESEARCH

The committee found that the existing research system has served to reduce

participation by a diverse population in clinical trials and clinical research through a range
of factors, operating at multiple levels. Individual research studies, the institutions that

conduct research, funders of studies, institutional review boards (IRBs), medical journals,
and the broader landscape of national policies and practices that govern research can all
contribute to barriers to inclusion of underrepresented and excluded populations in

clinical research.

1. Individual research studies. At the level of an individual research study, the
factors and problems that lead to the underrepresentation and exclusion of

certain populations in clinical trials and research begin with and follow the life
cycle of a project. Understanding and resolving underrepresentation and

exclusion of these populations in research requires careful examination of
almost every stage in the research process itself, including
•
•
•

the development of research questions;

the composition, training, and attitudes of the research team;

•

research site selection;

•

inclusion and exclusion criteria;

•

and

participant selection, including sampling and recruitment methods and
study protocols, including informed consent processes and remuneration;

development and inclusion of multilingual recruitment and consent
documents.

Institutional structures. Medical institutions of different types face a range of

structural barriers to inclusion in clinical trials. For example, although academic
medical centers conduct 55 percent of the extramural medical research
5
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supported by the National Institutes of Health, and operate 98 percent of the
nation’s 41 comprehensive cancer centers as of 2019, sustainably and

meaningfully engaging underrepresented and underrepresented and excluded
populations often does not align with the traditional incentive structures for
researchers at these institutions. Recruiting diverse population groups and

properly engaging with community members, which is time-consuming and

requires investments to build and sustain trust, are only minimally considered in
promotion and tenure decisions at academic medical centers. And while

community health centers serve a much more diverse community than academic

medical centers, these institutions also face barriers to clinical trials and

research recruitment, which, which include limited provider knowledge about
available research opportunities and challenges with electronic health record
(EHR) infrastructure that can limit providers’ ability to query the EHR using
study inclusion and exclusion criteria.

2. Institutional review boards. IRBs can also present barriers to diverse

participation in clinical trials by limiting the types and amount of compensation
given to research participants to avoid the impression of coercion or undue

influence. However, limiting incentives may ultimately compromise beneficence
and justice, two of the ethical principles for research with human subjects
detailed in the Belmont Report.

3. Research funders. Research funders also have several roles and

responsibilities that can influence the diversity of clinical trials. These include
setting funding priorities, deciding which projects ultimately get funded,
providing adequate funding to recruit and retain participants, requiring
transparent reporting, and evaluating research outputs.

4. Industry funders. Most clinical trials are funded by industry, and these trials

present barriers, including out-of-pocket costs for participants, which are often

not discussed in the informed consent process, industry pressures to gather data
quickly, and the selection of easy-to-recruit samples being incentivized. It should

be noted that some of these barriers are not solely unique to industry-sponsored
trials.
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5. Medical journals. Peer-reviewed Medical journals serve as the gatekeepers to

scientific advancements in clinical practice and health. Their editors yield great

power for what is, and is not, published in their pages. Lack of representation on
editorial boards and other journal leadership positions may contribute to biases
in publication.

FACILITATORS TO SUCCESSFUL INCLUSION IN RESEARCH

There is substantial quantitative data demonstrating the size and scope of the

problem of underrepresentation and exclusion of populations in research; however, there
is a dearth of critical qualitative data about facilitators of successful inclusion in clinical

research. This committee supplemented existing literature with commissioned research
with 20 researchers who worked on trials that met criteria for diverse trial enrollment.
From this research, eight major themes emerged, which provide insights into key
facilitators to inclusion:

1. Starting with intention and agency to achieve representativeness. From

goal setting to community partnering strategies, intentionality and planning are
critical themes for overcoming the systemic barriers previously outlined to the
inclusion of underrepresented and excluded populations in research. This

intentionality applies to building relationships with community members,

designing studies that seek to recruit these groups, considering barriers to

access and the lived-realities of participants in the research design, and external
factors, such as requirements from funding agencies.

2. Establishing a foundation of trust with participants and the community at
large. Building and maintaining trust with both study participants and their
larger communities is foundational to achieving equity in research. The
7
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development of trust requires a long-term commitment by principal

investigators, study teams, and local institutions involved in the research.

Building trust over time takes consistent engagement in the community beyond
the confines of the study itself, developing meaningful relationships with study

participants, and giving to the community without the expectation of anything in
return.

3. Anticipating and removing barriers to study participation. Building rapport
with study participants and attending to their needs is critical for making sure
studies have broad accessibility. In addition, recognizing heterogeneity within

cultural groups is key; a one-size-fits-all approach to developing protocols will
not work.

4. Adopting a flexible approach to recruitment and data collection. Flexibility
in recruitment techniques, data collection, and visit windows to adapt to study
needs is critical to having diverse study enrollment and retention. These
changes are more helpful when made with input from community
representatives and other relevant stakeholders.

5. Building a robust network by identifying all relevant stakeholders.
Research suggests that engaging in mapping to identify all the relevant

stakeholders in a community can help study teams develop more equitable study
designs and identify individuals and organizations that can help drive the

recruitment and retention of diverse study participants. These stakeholders
include caregivers, family members, friends, clinical providers and

administrators, community advocates, peers, religious leaders, and political
figures.

6. Navigating scientific, professional peer, and societal expectations. Efforts to
promote representativeness, and decisions made to support these efforts, are

not always embraced or supported by colleagues and organizations responsible
for making funding and/or budget decisions. It is helpful if funding agencies, as

well as those responsible for approving proposals and distributing budgets,

understand the challenges and costs associated with nontraditional research
approaches to enhance inclusion.

8
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7. Optimizing the study team to ensure alignment with research goals. Diverse
study teams, including study leadership, are helpful to recruitment and to

enhance congruence between research teams and potential participants. It also
helps to retain staff over time for recruitment and retention success.

8. Attaining resources and support to achieve representativeness. The

investment of time and money are necessary to successfully engage in the long-

term strategies and relationship building needed to drive inclusion in studies.
This includes expanded budgets for teams recruiting and retaining diverse

participants, support to expand infrastructure for community organizations, and
investments in community-based partnerships to reduce power differentials
between researchers and participants.

CONCLUSIONS
The committee identified five overarching conclusions, based on a comprehensive

analysis of the research, presented throughout the report, which serve to frame the
consensus recommendations.

1. Improving representation in clinical research is urgent.
The scientific necessity to improve research equity is urgent. The 2020 U.S.

Census found that the number of people who identify as white has shrunk for the
first time since a census started being taken in 1790, and despite the country

becoming more diverse, the nation’s health disparities persist. Without major

advancements in the inclusion of underrepresented and excluded populations in
health research, meaningful reductions in disparities in chronic diseases such as
diabetes, cancer, and Alzheimer’s remain unlikely. Purposeful and deliberate

change is needed. As the United States becomes more diverse every day, failing

to reach these growing communities will only prove more costly over time (see
Chapter 2).
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2. Improving representation in clinical research requires investment.
Improving the representation of underrepresented and excluded populations in
clinical trials and clinical research requires a substantial investment of time,

money, and effort. Investment of time and resources are needed to build and

restore trust with underrepresented and excluded communities. Building trust

with local communities cannot be episodic or transactional and pursued only to
meet the goals of specific studies; it requires sustained presence, commitment,
and investment. Investments are also needed in the systems and technologies
that reduce burdens to participation by underrepresented and excluded

populations, such as by adequately compensating participants financially for

their time when participating in research and by investing resources in making
participation more physically accessible, and by providing research materials
that are culturally informed and multilingual. Lastly, we need to invest in

creating a more diverse workforce that better reflects the diversity of our

country. This has implications not just for study site personnel and their direct
interactions with participants, but it also influences the types of research

questions that get asked, the types of research that get funded, and even the

types of research that are published. To better address health disparities and

ensure health equity for all, the U.S. workforce should look more like the nation

(see Chapter 4).

3. Improving representation requires transparency and accountability.
Transparency and accountability throughout the entire research enterprise will

be critical to driving change and must be present at all points in the research life
cycle—from the questions being addressed, to ensuring the populations most

affected by the health problems are engaged and considered in the design of the
study, to recruitment and retention of study participants, to analysis and

reporting of results. Individual investigators and research institutions on the

front lines bear responsibility for transparency in reporting progress toward the
goals of inclusion in research. Transparency and accountability must also be
10
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reinforced by the funding that agencies and industry sponsors have across their
portfolios, that regulatory agencies have in their role governing the conduct of
research as well as the approval and reimbursement of the drugs and devices

that are often the final products of clinical research, and that journal editors and
others that disseminate research have in communicating findings (see Chapters
3, 4, and 5).

4. Improving representation in clinical research is the responsibility of
everyone involved in the clinical research enterprise.
The clinical research landscape is complex and involves multiple stakeholders—
participants, communities, investigators, IRBs, industry sponsors, institutions,

funders, regulators, journals, and policy makers. Each of these stakeholders has a
critical role to play in achieving the goal of improving representation in clinical
research, but the complex nature of the research ecosystem and research

processes, combined with lack of accountability and historic underinvestment,
means that an issue that should be everyone’s responsibility can become no
one’s priority. In this report, the committee emphasizes that the research

supports taking a systematic approach to addressing this issue, one in which all

stakeholders take responsibility for the important role they can play in ensuring
representation in clinical research participation.

The committee was asked, “Who bears the cost of more inclusive

science?” The responsibility (and therefore the cost) will be borne to some

extent by all stakeholders in the larger research ecosystem, acting in consort to
achieve this larger societal and scientific goal. Those that profit from scientific
discovery bear particular responsibility in shouldering the cost of inclusivity.
The federal government has a notably prominent role and responsibility in
achieving the goal of more inclusive research, as a primary funder of the

research enterprise with taxpayer dollars, regulator of the processes of scientific
research, gatekeeper to approvals for monetizing scientific discovery, and

purchaser of new drugs and devices. More coherence of federal policy to align
11
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investment and accountability to achieve the goals of inclusive science is
warranted.

In answering the question of who bears the cost of more inclusive

science, we must also ask, “Who bears the cost of the current lack of inclusivity?”
That cost is large (as evidenced by the analysis in Chapter 2) and is borne

disproportionately by underrepresented and historically excluded communities,
but saps the health and economic strength of the entire society.

5. Creating a more equitable future entails a paradigm shift.

The committee sees the need for both pragmatic approaches and an aspirational
vision. To realize a more equitable future, the report epilogue challenges the
field to embrace a paradigm shift that moves the balance of power from

institutions and puts at the center the priorities, interests, and voices of the

community. An ideal clinical trial and clinical research enterprise pursues justice
in the science of inclusion through scalable frameworks; expects transparency
and accountability; invests more in people, institutions, and communities to
drive equity; and invests in the science of community engagement and

empowerment. These ideals should be the foundation of the actions that
stakeholders take to make sustainable change.

RECOMMENDATIONS
The committee’s recommendations focus on tangible actions that must urgently be

taken within the context of the existing structures of the clinical research ecosystem in

order to achieve the goals of representation and inclusion. Although individual researchers
can take many actions to improve health equity in clinical trials and clinical research, as

described in Chapter 5, the committee focused on system-level recommendations to drive

change on a broader scale. The committee presents 17 recommendations (see Chapter 6) to
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improve the representation of underrepresented and excluded populations in clinical trials
and clinical research and create lasting change.

The urgency of addressing the equity in research participation and the lack of

substantial progress despite stated commitments led the committee to propose bold

recommendations with potentially far-reaching implications. The committee is aware that
the complexity of the United States health-care system poses significant challenges to

transforming the clinical research system, and these systematic challenges will also

influence the implementation of the committee’s recommendations. While providing a
complete policy assessment for each recommendation was outside of the committee’s

scope and charge, the committee does not deny that there will be costs—both fiscal and

political—associated with the implementation of the recommendations. These costs must
be carefully weighed against the potential for long-term benefit. Changing our nation’s
approach to clinical research may require significant upfront costs to more equitably

recruit and retain a diverse group of participants and to hold investigators accountable
when they do not meet these goals. In addition, it will require incentivizing sponsors of
clinical research to change the status quo. However, based on the committee’s expert

opinion and the available evidence, the committee believes that implementation of its

recommendations is necessary to truly drive significant and sustained change to the clinical
research system.

Reporting and Accountability

1. The Department of Health and Human Services (HHS) should establish an
intradepartmental task force on research equity charged with
coordinating data collection and developing better accrual tracking
systems across federal agencies, including the Food and Drug
Administration (FDA), National Institutes of Health (NIH), Centers for
Disease Control and Prevention (CDC), Agency for Healthcare Research and
13
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Quality (AHRQ), Health Resources Services Administration (HRSA), Indian
Health Services (IHS), Centers for Medicare and Medicaid Services (CMS),
and two departments outside of HHS, the Department of Veterans Affairs
and Department of Defense. This task force should be charged with the
following:
a. Producing an annual report to Congress on the status of clinical trial
and clinical research enrollment in the United States, including the
number of patients recruited into clinical studies by phase and
condition; their age, sex, gender, race, ethnicity, and trial location (i.e.,
where participants are recruited); their representativeness of the
conditions under investigation; and the research sponsors.
b. Making data more accessible and transparent throughout the year, such
as through a data dashboard that is updated in real time.
c. Determining what “representativeness” means for protocols and
product development plans.
d. Developing explicit guidance on equitable compensation to research
participants and their caregivers, including differential compensation
for those who will bear a financial burden to participate.
2. The Food and Drug Administration should require study sponsors to
submit a detailed recruitment plan no later than at the time of
Investigational New Drug and Investigational Device Exemption
application submission that explains how they will ensure that the trial
population appropriately reflects the demographics of the disease or
condition under study and that provides a justification if these enrollment
targets do not match the demographics of the intended patient population
in the United States.
3. The NIH should standardize the submission of demographic characteristics
for trials to ClinicalTrials.gov beyond existing guidelines so that trial
characteristics are labeled uniformly across the database and can be easily
14
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disaggregated, exported, and analyzed by the public. The data reported
should include the number of patients; their age, sex, gender, race,
ethnicity, and trial location (i.e., where participants are recruited); who
sponsors them; and language accessibility.
4. In grant proposal review, the NIH should formally incorporate
considerations of participant representativeness in the score-driving
criteria that assess the scientific integrity and overall impact of a grant
proposal. These criteria should be part of the assessment of the scientific
approach, including whether it is appropriate for generating insights for
the populations to whom the results are intended to generalize. The
criteria should also be incorporated in the assessment of whether
investigative teams and environment have detailed and feasible plans to
meet the goals of representative study enrollment. Additionally, the NIH
should assess in its annual review of progress reports of funded studies
whether a given study has met the proposed enrollment goals of
representativeness by race/ethnicity, sex, and gender, and should
establish a plan for remediation for the investigator and/or organization
that includes criteria for putting funding on hold that has not met
predefined recruitment goals.
5. Journal editors, publishers, and the International Committee on Medical
Journal Editors should require information on the representativeness of
trials and studies for submissions to their journals, particularly relative to
the affected population; should consider this information in accepting
submissions; and should publish this information for accepted
manuscripts. The information required should include the following:
a. The disease, problem, or condition under investigation.
b. Special considerations related to sex and gender, age, race or ethnic
group, and geography.
15
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

c. The overall representativeness of the trial, including how well the study
population aligns with the target population in which the results are
intended to generalize. If the study population does not align with the
population affected by the disease, authors should provide scientific
justification for why this is the case.
6. The Office of Human Research Protections (OHRP) and the FDA should
direct local institutional review boards (IRBs) to assess and report the
representativeness of clinical trials as one measure of sound research
design that it requires for the protection of human subjects.
Representativeness should be measured by comparing planned trial
enrollment to disease prevalence by sex, age, race, ethnicity and trial
location (i.e., where participants are recruited). Protocols in which the
planned enrollment diverges substantially from disease prevalence should
require justification. The OHRP and FDA should establish a plan for
remediation for local IRBs that frequently approve protocols that are not
representative.

7. The CMS should amend its guidance for coverage with evidence
development (CED) to require that study protocols include the following:
a. A plan for recruiting and retaining participants who are representative
of the affected beneficiary population in age, race, ethnicity, sex, and
gender
b. A plan for monitoring achievement of representativeness as described
above, and a process for remediation if CED studies are not meeting
goals for representativeness
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Federal Incentives

8. In order to determine how to take action on the most effective
accountability and incentive structures, Congress should direct the FDA to
enforce existing accountability measures, as well as establish a taskforce to
study new incentives for new drug and device for trials that achieve
representative enrollment. Incentive programs should be designed to
improve representativeness in clinical research, improve clinical
outcomes, and ensure they do not reduce access to new therapies. Some
ideas include:
a. Tax incentives, such as tax credits for research and development.
b. Fast-Track criteria and exemption from some FDA drug application
fees.
c. Extended market exclusivity to sponsors who meet predefined criteria
of representativeness.
d. Refusing to file an application that does not appropriately represent the
target population under study.
9. The CMS should expedite coverage decisions for drugs and devices that
have been approved based on clinical development programs that are
representative of the populations most affected by the treatable condition.
10. The CMS should incentivize community providers to enroll and retain
participants in clinical trials by reimbursing for the time and
infrastructure that is required. Through the creation of new payment
codes, CMS should reimburse activities associated with clinical trial
participation, including but not limited to data collection and personnel
(e.g., community health workers, patient navigators) to support research
education and recruitment.
17
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11. The Government Accountability Office (GAO) should assess the impact of
reimbursing routine care costs associated with clinical trial participation
for both Medicare (enacted in 2000) and Medicaid (enacted in 2020). The
assessment should include an analysis of whether there is timely and
complete reimbursement, any implications for innovation and care
delivery to underrepresented populations, and any challenges to
implementation.

Remuneration

12. Federal regulatory agencies, including OHRP, NIH, and FDA, should develop
explicit guidance to direct local IRBs on equitable compensation to
research participants and their caregivers. In recognition that research
participation may pose greater hardship or burdens for historically
underrepresented groups, the new guidance should encourage and allow
for differential compensation to research participants and their caregivers
according to the time and financial burdens of their participation.
Differential compensation may include additional reimbursement for
expenses including but not limited to lost wages for those with lower
socioeconomic status (SES), transportation costs, per diem, dependent
care, and housing/lodging where applicable.
13. All sponsors of clinical trials and clinical research (e.g., federal, foundation,
private and/or industry) should ensure that trials provide adequate
compensation for research participants. This compensation may include
additional reimbursement for expenses including but not limited to lost
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wages for lower SES participants and family caregivers, transportation
costs, per diem, dependent care, and housing/lodging where applicable.

Education, Workforce, and Partnerships

14. All entities involved in the conduct of clinical trials and clinical research
(academic centers, health-care systems, sponsors, regulatory agencies, and
industry) should ensure a diverse and inclusive workforce, especially in
leadership positions.
15. Leaders and faculty of academic medical centers and large health systems
should recognize research and professional efforts to advance communityengaged scholarship and other research to enhance the representativeness
of clinical trials as areas of excellence for promotion or tenure.
16. Leaders of academic medical centers and large health systems should
provide training in community engagement and in principles of diversity,
equity, and inclusion for all study investigators, research grants
administration, and IRB staff as a part of the required training for any
persons engaging in research involving human subjects. This training
should incorporate strategies to enhance diverse recruitment and
retention in clinical research, as well as planning of and budgeting for
these efforts and timely reimbursement of partnering agencies and
organizations.
17. HHS should substantially invest in community research infrastructure that
will improve representation in clinical trials and clinical research. This
funding should go to agencies such as the HRSA, NIH, AHRQ, CDC, and IHS to
19
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expand the capacity of community health centers and safety-net hospitals
to participate in and initiate clinical research focused on conditions that
disproportionately affect the patient populations they serve.
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1

The Committee’s Task
Throughout history, biomedical research has contributed enormously to progress in

treating and preventing disease and overall life expectancy. Such progress requires

clinical, translational, and population studies—including clinical trials, observational

studies, and implementation designs—in which people volunteer as participants to help
researchers find answers to specific questions about how health, disease, therapeutic
interventions work. 1 Studies such as these are critical for ensuring that fundamental

discovery translates into improvements in human health. The data and evidence these
studies generate also are critical for securing reimbursement—and therefore patient

access—to therapeutic interventions. Yet, advancing the nation’s capacity to protect and

improve health is unobtainable if large swaths of the U.S. population, often those with the
greatest health challenges (or most premature morbidity and mortality), are less able to
benefit from these discoveries because they are not adequately represented in clinical
research studies.

The scientific necessity to improve research equity is urgent. The 2020 U.S. Census

found that the number of people who identify as white has decreased for the first time

since a census started being taken in 1790 (Bahrampour and Mellnik, 2021), and despite

the country becoming more diverse, the nation’s health disparities persist. Without major

advancements in the inclusion of traditionally underrepresented groups in health research,
meaningful reductions in racial and ethnic inequities in chronic diseases such as diabetes,
cancer, and Alzheimer’s remain unlikely. The critical need for research findings to

generalize to the entire U.S.US population has also long been recognized and underscored
1

In many implementation designs there is a waiver of consent, so participants do not overtly volunteer.
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by the National Institutes of Health (NIH) mandate in the Public Health Service Act, Section
492B (42 U.S.C. § 289a-2), to ensure inclusion of women and minority populations in all
NIH-funded clinical research in a manner that is appropriate to the study question;

however, more needs to be done to achieve the goals of representation and inclusion.

As described in detail in Chapter 2, lack of representation has a range of serious

consequences. Failing to adequately represent underrepresented and excluded populations
in clinical trials and research may limit scientific innovation and exacerbate health

disparities. Lack of representation can shift the direction of research toward majority

groups, feed mistrust, and ultimately may impugn the integrity of the scientific enterprise
or of a specific therapeutic or discovery. Gaps in representation are particularly

problematic when one considers the stark and deep disparities in disease burden

experienced by the same populations that have not been represented in clinical research.

In short, lack of representation compromises generalizability of clinical research findings to
the U.S. population, hinders innovation, compounds low accrual rates causing trials to fail,
leads to lack of effective medical interventions, undermines trust, compounds health
disparities, and costs the United States billions of dollars.

Some may note that even if clinical trials look like the population affected by the

disease under study, the trials likely are not powered to examine subgroup differences.
However, inclusion of underrepresented and excluded populations in clinical trials is

crucial—even and perhaps especially when these groups are small in number and even in
studies that are not adequately powered to draw conclusions about specific populations.
The need for equity demands it. In many settings, clinical research represents the best

available health-care option. Individuals from underrepresented populations must have the
opportunity to access it.

Additionally, studies that are not powered to draw conclusions about subgroups can

and do lead to testable hypotheses that can and should be followed up in subsequent

research that uses oversampling to achieve adequate power. Studies that do not include
individuals from underrepresented populations yield neither knowledge nor testable
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hypotheses about these groups, and instead perpetuate and exacerbate gaps in access, gaps
in knowledge, and disparities in health outcomes.

Although the committee routinely calls for clinical trials to represent the

populations affected by the disease under study, there are certainly cases where this would
not apply. For example, some trials may oversample certain populations for which we have
limited information or where diversity may be limited by the geography of the trial site.
The committee’s recommendations reflect this nuance, with the opportunity to provide
justification when trial enrollment does not match the demographics of the intended

patient population. However, the committee believes that in aggregate, clinical trials should
look like the populations affected by the disease under study.

While Chapter 2 presents the committee’s detailed analysis of these costs and

consequences of a lack of inclusion in clinical research, and provides an overview of the
current state of representation within the clinical research ecosystem, this chapter

describes the committee’s process in carrying out the study and the statement of task that
guided the committee’s work, and it outlines the structure of the report.

COMMITTEE TASK AND APPROACH

In the 2020 appropriations process, Congress mandated that the National Institutes

of Health fund a National Academies of Sciences, Engineering, and Medicine study

“examining and quantifying the long-term medical and economic impacts of the inclusion of
women and racial and ethnic minority population groups in biomedical research and
subsequent translational work” (see Box 1-1). In accordance with this mandate, the

National Academies appointed and tasked this diverse committee of experts with carrying
out a study that would identify policies, procedures, programs, or projects aimed at

increasing the inclusion of these groups in clinical research and the specific strategies used
by those conducting clinical trials and clinical and translational research to improve
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diversity and inclusion. The committee was tasked with modeling the potential economic
benefits of full inclusion of men, women, and racial and ethnic groups in clinical research
and to highlight new programs and interventions in medical centers and other clinical

settings designed to increase participation. The full Statement of Task can be found in Box
1-2.

The Committee on Improving the Representation of Women and Underrepresented

Minorities in Clinical Trials and Research consisted of 13 members with a broad range of
expertise, including health disparities, health-care policy, health economics, community-

engaged research, running diverse clinical trials in academia and biopharma, nursing

science, clinical outreach to medically underserved populations, and patient-centered care.
The committee deliberated over five virtual meetings and one hybrid meeting

between January 2021 and December 2021, as well as over many conference calls between
January 2022 and April 2022. In addition to the closed meetings, the committee held three
virtual public workshops, where outside speakers were invited to inform the committee’s
deliberations and members of the public were invited to comment and ask questions. The

speakers provided valuable input on a wide range of topics that helped to inform and shape
the committee’s approach to the report. In addition, the committee commissioned five
papers to address various aspects of the Statement of Task. First, to accomplish the

economic analysis, the committee worked with authors to commission an economic

analysis using the Future Elderly Model to estimate the social costs of health disparities for
groups that have historically been underrepresented in clinical trials and clinical research

(see Chapter 2 for a summary of this work and Appendix A for the full analysis). Second, the
committee commissioned a paper to estimate the current demographic status of clinical
trial and clinical research participants, as this analysis is not readily available in the

literature (see Chapter 2 for a summary of this work and Appendix B for the full analysis).
Third, the committee commissioned a paper on successful facilitators for having

representative clinical trials, based on 20 qualitative interviews conducted in 2021 with

research teams (investigators and staff) involved in clinical trials that successfully achieved
diverse enrollment (see the full analysis in Appendix C). The remaining two commissioned
24
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

papers were reviews of the literature: one focusing on federal policies that have influenced
the diversity of clinical trials and clinical research (see Chapter 3) and the second focusing
on the structural barriers to having representative trial enrollment (forming the basis of

Chapter 4). The authors of these papers worked closely with committee members to help
scope the papers, develop methodology, and ultimately ensure that the papers informed

the report. These commissioned analyses were critical for helping the committee meet its
task and form the basis of this report.

The committee notes that although the Statement of Task is rather broad, the task of

this study was to focus specifically on women and racial and ethnic minority population
groups in clinical trials and clinical research. Although it was out of scope for the

committee to examine other excluded and underrepresented populations in clinical trials
and clinical research, such as children, older adults, persons with disabilities, rural and
frontier populations, and more, the committee would like to underscore that these are

critical topics for future work. In addition, the committee’s scope was narrowed to clinical
trials and clinical research, but the topic of database-based studies is another important
area for future work, as these studies also suffer from representation issues and datareporting issues.

The committee recognizes the importance of including the participant, patient, and

caregiver voice throughout the research process, from study design and recruitment to the
dissemination of findings. Centering these voices are essential to conducting research that
is more equitable and responsive to the needs of communities. However, the committee
faced several structural barriers that limited the representation of these voices in the
report, many of which the committee addresses throughout the following chapters,

including challenges with remuneration and agency policies. While we recognize the need

for a more intentional approach and room for improvement, the committee made efforts to
include the perspective of patient advocacy stakeholders throughout the development of
this report, including as speakers in the committee's public forums and by including

representatives from the patient advocacy community on the committee. In addition, the
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committee cites studies throughout the report that do include the voices of community
members to bring these perspectives from the literature into this report.

Throughout the report, the committee uses examples from specific disease areas to

illustrate points and provide evidence. Although these diseases are mentioned throughout
the report, it is important to note this study focuses on diversifying clinical trials and
clinical research across all disease areas.

BOX 1-1
Congressional Mandate
Language found in the explanatory statement for Division A (Departments of
Labor, Health and Human Services, and Education) to the Consolidated Appropriations
Act, 2020.

Inclusion in Clinical Research. - The agreement directs NIH [National Institutes of Health]
to fund a NASEM [National Academies of Sciences, Engineering, and Medicine] study
examining and quantifying the long-term medical and economic impacts of the inclusion
of women and racial and ethnic minorities in biomedical research and subsequent
translational work, and has provided $1,200,000 to fund this effort. NIH is directed to
report to the Committees on this issue and it should include a review of the existing
research on the long-term economic benefits of increasing the participation of women
and racial and ethnic minorities in clinical trials and biomedical research, including an
analysis of fiscal implications of inclusion on the nation’s overall healthcare costs;
examine new programs and interventions in medical centers that are currently working
to increase participation of women of lower socioeconomic status and women who are
members of racial and ethnic minority groups; identify programs that are positively
addressing issues of underrepresentation; and analyze whether and how those programs
are replicable and scalable; and identify more inclusive institutional and informational
policies and procedures to improve health outcomes for racial and ethnic minorities,
including health referral forms, continuing education classes, and more.
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BOX 1-2
Statement of Task
An ad hoc committee under the auspices of the Committee on Women in Science,
Engineering, and Medicine will undertake a study examining the long-term medical and
economic impacts of the lack of inclusion of women and underrepresented minority
groups in clinical research and subsequent translational work. The study will:
●

●

●

●

●

Review the existing research on the long-term health and economic benefits of
increasing the participation of women and racial and ethnic minorities in
clinical trials and research, including existing research on the fiscal
implications of inclusion on the nation’s overall health care costs.
Review the existing literature on the factors that affect inclusion, including
building equity into research designs and methods, unique inclusion-related
challenges of specific medical or behavioral health conditions, and communitydriven approaches to research including women and other underrepresented
groups.
Examine new programs and experimental initiatives in medical centers that
are currently working to increase participation of women and members of
racial and ethnic minority groups.
Highlight programs that are positively addressing issues of
underrepresentation in clinical trials, including models to address trust from a
patient perspective, and analyze whether and how those programs are
replicable and scalable.
Identify more inclusive institutional and informational policies and procedures
to increase the likelihood of improved health outcomes for women and racial
and ethnic minorities, including health referral forms, continuing education
classes for practitioners, and more.

The committee will produce a final consensus report.

27
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

DEFINITION OF TERMS

Throughout this report the committee uses several terms that would benefit from

definition. Clinical research or medical research includes (1) research conducted with
human subjects or on material of human origin for which direct human participant

interaction is needed, including clinical trials; (2) epidemiologic and behavioral studies;

and (3) outcomes, health services, and large database research.

The very task of this committee—to examine the long-term medical and economic

impacts of including women and racial and ethnic minority populations in clinical trials and
biomedical research, and to identify and describe policies and programs that support

inclusion—raised and continues to raise critical questions about the meaning of its terms.
The committee acknowledges and believes race is a social construct that has, from its

inception to the present day, exclusively benefitted people who identify as or appear to be

white or European and profoundly harmed those who do not. It further acknowledges that
the social construction of race, and its racist derivatives have created measurable,

sustained, and life-threatening biological outcomes. To meet our statement of task, and to

look beyond it toward a just and equitable society, we use the imperfect language we have
to describe and offer resolutions for observable inequities in health outcomes and clinical
research. To that end, the committee chose the term underrepresented and excluded

populations as the broadest term to refer to the populations and communities that are the

focus of this report. The term “Underrepresented” calls attention to studies, research foci,
funding streams, and other components of the research ecosystem that draw from

populations whose demographic characteristics are not representative of the people who
ought to benefit from it. “Excluded” emphasizes that the choices and actions of various
entities in the research ecosystem result in de facto exclusion of people from

underrepresented groups, even when these individuals meet inclusion criteria. We also

note that evidence-based exclusion criteria (such as for pregnant and lactating individuals)
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can result in underrepresentation. 2 So while most women and racial and ethnic minority
population groups are technically included, they are often underenrolled. Thus, in this

report the committee shifted the focus away from inclusion toward representativeness,

which is defined as matching the self-reported demographics of those enrolled in clinical

trials and clinical research to the demographic characteristics of the population affected by
the particular illness or condition under study, including self-reported age, sex, gender,
race, ethnicity, and socioeconomic status.

To describe excluded and underrepresented populations, the committee uses the

terms Black, white, Latinx, American Indian/Alaska Native, Native Hawaiian/Pacific Islander,

and Asian American in the broadest sense, acknowledging that these terms do not capture
the complexity and intersectionality between and within these groups. When possible,

more specific terms, including Mexican American and Hmong are used. However, when

describing published research, the committee uses the same language as the referenced
publication to ensure accuracy. Therefore, the reader may see inconsistencies in

terminology throughout the report due to inconsistencies in language throughout the

literature. Literature on other underrepresented groups, including the elderly, LGBTQIA+

individuals, transgender/gender nonbinary individuals, and residents of rural and frontier
areas, is not nearly as complete or detailed as that for ethnic/racial groups. The literature
that does exist is most often at the intersection of these groups with the ethnic/racial

minority groups of which they are a part (older Hmong populations, Black women). The

committee therefore discusses these groups only when relevant and/or specific data are
available.

The committee recognizes that exclusion criteria are necessary, and that the inclusion of pregnant and
lactating individuals may require special consideration, as discussed at length in Chapter 2.

2
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ORGANIZATION OF THE REPORT

In the chapters that follow, the committee provides an overview of the threats posed

by lack of representation in clinical studies, the current status of representation in clinical

research participation, and the clinical research ecosystem (Chapter 2); offers an overview
of the existing landscape of current and past federal policies and practices aimed at
addressing this issue (Chapter 3); outlines the range of barriers to full inclusion of

underrepresented and excluded populations in clinical trials and research (Chapter 4);

identifies facilitators of successful inclusion in clinical research (Chapter 5 and summarizes
key principles and recommendations for how a range of stakeholders can take action to
address this critical national issue (Chapter 6).

The committee’s work focuses on tangible actions that must urgently be taken

within the context of the existing structures of the clinical research ecosystem in order to
achieve the goals of representation and inclusion. In addition, the committee recognizes
that a more transformative and equitable future is possible and desirable; the epilogue
describes such a potential vision.
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2
Why Diverse Representation in Clinical Research Matters
and the Current State of Representation within the Clinical
Research Ecosystem

The analysis draws substantially from research papers by Dr. Bryan Tysinger, Ph.D.
and Jakub P. Hlávka, Ph.D. which were commissioned for this study. The full research
papers can be found in Appendix A and Appendix B.

In this chapter, the first section details how lack of representation risks

undermining the overall goals of clinical research and the costs of maintaining the status

quo. The next section describes the current status of clinical research representation with a
focus on women and racial/ethnic minority populations. The chapter ends with a

description of the clinical research ecosystem with a focus on the processes that might
address diverse representativeness.

LACK OF REPRESENTATION IN CLINICAL RESEARCH THREATENS THE OVERARCHING
GOALS OF CLINICAL RESEARCH

While inclusion of women and historically excluded groups in clinical research has

long been viewed as a worthy aim, what are the consequences of failure to achieve this

aim? As the overarching goal of the U.S. investment in biomedical research is to improve
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the health and well-being of the entire U.S. population, the committee identified seven

potential threats to this goal posed by lack of representation in clinical research (HHS,
2019).

1. Lack of representation compromises generalizability of clinical research
findings to the U.S. population. Over the latter half of the 20th century,

randomized controlled trials (RCTs) came to be regarded by the medical

community as the gold standard in evidence-based medicine to determine the

safety and efficacy of investigational medical therapies. Initially, the results from

these RCTs were largely considered to be generalizable to all patient populations
(Bothwell et al., 2016). Over the past few decades, growing evidence has

surfaced to challenge that assumption (Sirugo et al., 2019). Specifically, research

has demonstrated that many groups underrepresented and excluded in clinical
research can have distinct disease presentations or health circumstances that
affect how they will respond to an investigational drug or therapy (Beglinger,

2008; Crawley et al., 2003; Garcia et al., 2016; Ramamoorthy et al., 2015). Such
differences contribute to variable therapeutic responses and necessitate

targeted efficacy and safety evaluation (see Box 2-1). For instance, it appears

that men are more likely to respond to tricyclic antidepressants and women to

selective serotonin reuptake inhibitors as treatment for depression (Baca et al.,

2004; Bano et al., 2004; Kornstein et al., 2000). Reduced renal and hepatic
clearance in older adults increases the risk of harms from drugs such as

anticoagulants and psychotropic agents (Maixner et al., 1999; Shepherd et al.,
1977; Soejima et al., 2022).

Representation by self-identified race and ethnicity is important to

generalizability of study findings, but interpretation requires clarity of thought.

Racial categories are socially constructed and do not have a biological basis, as is
noted at the outset of this report. Some genetic factors that may result in
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heterogeneity in drug response may be more common in certain ancestral

populations which may be associated with self-identified race and ethnicity, as is
the case for for classes of medications that have narrow therapeutic window

such as anti-coagulants (Box 2-1) or efavirenz (Cummins et al., 2015; Torgensen
et al., 2019). In these cases, studies with participants diverse by self-identified
race may allow for the identification of specific genotypes important for

understanding heterogeneity in drug response. Self-identified race and ethnicity
may also be associated with lived experiences that themselves result in specific
biological manifestations that are not genetic in origin. For example, the lived

experience of structural and interpersonal racism, lower socioeconomic status,

and lower educational attainment all appear to be associated with elevations in
blood pressure and cardiovascular risk (Hamad et al., 2020; Hamad et al, 2020;
King et al., 2021; Krieger & Sidney, 2011). Non-genetic factors may affect each

population differently and also are subject to epigenetic effects which may vary

across populations. Therefore, these analyses are complex and demand nuanced
analyses with detailed and high quality measures on genetic and non-genetic

factors, and interpretation of population-specific data in clinical trials. Ensuring
diverse participation in scientific studies allow for exploration of all of these

factors and their interactions and is critical to the interpretations that allow for
generalizability of findings to the population.

BOX 2-1
Example: Adjustment of Dosing for Warfarin

The therapeutic experience with warfarin offers a cautionary tale. When clots
form in blood vessels, they can detach and obstruct blood flow—sometimes resulting
in strokes or pulmonary embolism. Warfarin can prevent these deadly
thromboembolisms by inhibiting clotting within the blood.

However, too much warfarin can have an adverse side effect—namely, excess
bleeding—and there is a 20-fold interpatient variability in therapeutic warfarin dose
33

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

requirements. As a result, warfarin is one of the leading causes of adverse drug
events, and incorrect dosing can lead to increased risk of bleeding, hospitalization,
and death.

Nearly half of the variability in patient response can be explained by genetic
variants—both in the drug metabolizing enzyme (CYP2C9) and the drug target
(VKORC1) of warfarin. The therapeutic requirements for warfarin differ by the
presence of these specific genetic variants and their frequencies vary substantially
across genetic ancestries. For example, populations with greater genetic African
ancestry are more likely to require higher average daily doses of warfarin (about 6
mg per day), whereas populations with greater genetic Asian ancestry require lower
average warfarin doses (about 3.4 mg per day).

However, because most of the early genetic studies of warfarin were
conducted in populations with predominantly European ancestry, dosing algorithms
failed to adequately generalize to the diverse U.S. population. Indeed, even though
warfarin has been approved for human use since 1951, it was not until 2013 that it
was learned that genotype-guided dosing would be of clinical utility.

SOURCE: Drozda et al., 2015.

Threats to generalizability exist for all studies, not just clinical trials of

new therapeutics. For example, implementation of evidence-based practice in
community settings may be limited because the practice sites may be

substantially different from those included in clinical research studies. Clinical

research is often performed in well-resourced tertiary care sites in large urban
centers, and may have limited applicability to community sites, less well-

resourced safety net settings, and rural settings. Genetic and genomic studies
that form the basis for “precision medicine” are increasingly recognized to be

built on data from mostly populations of European descent (Martin et al., 2019;

Sirugo et al., 2019). Tools such as polygenic risk scores that may help to identify
risk and target therapeutic agents more selectively are recognized to be

substantially less effective in populations with different genetic ancestry (Martin
et al., 2019).
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2. Lack of representation costs hundreds of billions of dollars. It is important
to also quantify the potential economic benefits of greater inclusion in clinical
trials. The committee commissioned a study using the Future Elderly Model

(FEM), a model developed over more than two decades with funding from the

National Institutes of Health, MacArthur Foundation, Centers for Medicare and
Medicaid Services (CMS), and Department of Labor (see Boxes 2-2 and 2-3).

BOX 2-2
Economic Cost of Lack of Representation in Clinical Trials and Research

Lack of equal representation in clinical trials has consequences on health
outcomes and may contribute to persistent health disparities in the United States. The
committee utilized the Future Elderly Model (FEM) to value how chronic conditions
differentially affect the lives of older Americans. The FEM is an economicdemographic dynamic microsimulation developed with support from many federal
sponsors—including the National Institute on Aging, the Centers for Medicare and
Medicaid Services, and the Department of Labor. This model has been used
previously by the National Academy of Sciences.

The committee looked at five underrepresented groups (self-reported nonHispanic Black females and males, Hispanic females and males, and non-Hispanic
females) in the U.S. population that will be above age 50 between 2020 and 2050. This
represents more than 150 million people. The committee estimates the additional
life expectancy, disability-free life expectancy, and working years underrepresented
groups could gain from eliminating the disparities relative to self-reported nonHispanic white males in outcomes from diabetes, heart disease, and hypertension.
•
•

Eliminating all life expectancy disparities for these three common
conditions has a total value to society of approximately $11 trillion.a
Eliminating diabetes disparities increases underrepresented groups’ life
expectancy by almost 1 year for underrepresented groups (an average of
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•

•

•

0.87 life years across groups). Disability-free life years also would improve
by more than 1 year (an average of 1.09 disability-free life years), and they
would remain in the workforce longer (an average of 0.49 years).
Eliminating heart disease disparities increases more than 1 year for the
underrepresented groups (1.04 years on average). Disability-free life years
increase nearly one and a half years (1.49 years on average). Years working
increase about a third of a year (0.34 years).
Eliminating hypertension increases life expectancy nearly 1 year when it is
eliminated in the underrepresented groups (0.95 years on average).
Disability-free life years increase about one and a half years (1.51
disability-free life years on average). Years working increase about threetenths of a year (0.31 years on average).
Given the assumption that better representation in clinical trials would be
able to eliminate even modest reductions in health disparities, the value to
society of better representation in these three conditions would be worth
billions of dollars.

Estimating the additional impact these chronic diseases have on longevity, years
without a disability, and workforce participation for these groups using the Health
and Retirement Study, then applying those estimates in the FEM. Valuing each
additional year of life expectancy or disability-free life expectancy at $150,000 per
year, discounted at 3 percent.
The full, detailed analysis can be found in Appendix A.

a Key

calculations include the lifetime risk of diabetes, heart disease, and
hypertension, based on projections using the FEM for the underrepresented groups.
SOURCES: Goldman and Orszag, 2014; NASEM, 2015.

For the committee’s report, the model follows a representative cohort of

Americans over time, generating snapshots of their health, functional status, and
medical spending. Health is measured based on a set of self-reported chronic
diseases such as diabetes, hypertension, heart disease, cancer, and other

conditions. At any point in time, a person’s health and functional status is
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translated into a disability-adjusted life-year and assigned a monetary value

($150,000 per disability-adjusted life-year). In this way, the model captures

both how long a person will live, and the years of disability-free life they will

experience over their lifetime. (See Appendix A for more detail.).

Box 2-3
Future Elderly Model

The Future Elderly Model (FEM) and its successor models simulate health and
economic consequences for individuals over a lifetime. As such, they have the crucial
advantage that they can predict outcomes for certain demographic subgroups of
interest to the committee. The FEM has undergone extensive validation. A recent
study found it performs at least as well as actuarial forecasts of mortality, while
providing policy simulation features not available in actuarial models—including
estimates of quality of life.

The FEM and its international counterparts have been used to assess
population health disparities in the United States, Asia, and Europe. Indeed, the
National Academies relied extensively on the FEM in its report on disparities to
predict how long people live and the implications for federal policy. Globally, the
Organization for Economic Co-operation and Development relied on these methods in
its global report on unequal aging.
SOURCES: Ermini Leaf et al., 2021; NASEM, 2015.
Using this model, the committee estimated the social costs of health

disparities for groups that have historically been underrepresented in clinical
trials and in clinical research. The presumption is that disparities in three

outcomes could potentially have been mitigated if clinical trials had been more

inclusive: quantity of life (measured by life expectancy), quality of life (measured
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by disability-free life), and working life (measured by years in the labor force)

(see Box 2-1). To quantify the potential benefits of more diverse representation,

the committee identified six historically underrepresented groups with sufficient
sample size to support the analysis. Throughout, non-Hispanic white men
served as the reference group due to their historical inclusion and

representation in clinical trials. Self-reported non-Hispanic Black men,

Hispanic/Latinx men, non-Hispanic white women, non-Hispanic Black women,

and Hispanic/Latinx women all potentially benefit from narrowing the

differential impact of disease on the outcomes of interest (see Table 2-1).

The committee then considered potential benefits of reducing disparities

in three key chronic diseases: diabetes, heart disease, and hypertension. In

aggregate, the committee found when using the FEM that health disparities in
diabetes will cost society more than $5 trillion through 2050—including

mortality, morbidity, and loss of work. Heart disease would cost more than $6
trillion, and hypertension even more.

TABLE 2-1 Adjusted Relative Risks for Key Parameters of Interest with 95% Confidence Intervals
Diabetes

Mortality

Disability

Work

Mortality

Black
males

1.10 [1.02,
1.18]

1.12 [1.07,
1.16]

0.89 [0.85,
0.92]

Hispanic
males

1.11 [1.02,
1.20]

1.12 [1.07,
1.16]

0.91 [0.88,
0.94]

White
males

1.00

1.00

1.00

Heart Disease
Disability

Work

Mortality

1.14 [1.07,
1.22]

1.23 [1.18,
1.27]

0.86 [0.83,
0.90]

1.15 [1.07,
1.23]

1.22 [1.18,
1.27]

0.89 [0.86,
0.92]

1.10
[1.02,
1.19]

1.00

1.00

1.00
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1.00

1.11
[1.03,
1.20]

Hypertension
Disability

Work

1.17 [1.13,
1.22]

0.95 [0.93,
0.98]

1.17 [1.12,
1.21]

0.96 [0.94,
0.98]

1.00

1.00
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White
females

1.10 [1.02,
1.19]

1.11 [1.07,
1.16]

0.89 [0.85,
0.92]

1.14 [1.07,
1.21]

1.21 [1.17,
1.26]

0.86 [0.82,
0.90]

Black
females

1.11 [1.02,
1.20]

1.10 [1.06,
1.14]

0.88 [0.85,
0.92]

1.15 [1.07,
1.23]

1.19 [1.15,
1.22]

0.86 [0.83,
0.90]

Hispanic
females

1.11 [1.02,
1.21]

1.10 [1.06,
1.14]

0.88 [0.85,
0.92]

1.15 [1.07,
1.23]

1.18 [1.15,
1.22]

0.86 [0.82,
0.90]

1.10
[1.02,
1.18]

1.16 [1.12,
1.20]

0.95 [0.92,
0.98]

1.15 [1.11,
1.19]

0.95 [0.93,
0.98]

1.11
[1.03,
1.20]

1.14 [1.11,
1.18]

0.95 [0.92,
0.98]

1.11
[1.03,
1.20]

NOTE: Adjusted relative risks for the key parameters of interest (the underrepresented group and
disease interaction term) are shown here. The reference group, non-Hispanic white males, will
always have values of 1.0. Relative to white males, being in an underrepresented group and having
diabetes is associated with an increase in mortality of 10 to 11 percent, an increase in disability of
10 to 12 percent, and a decrease in workforce participation of 9 to 12 percent. Heart disease is
associated with a mortality increase of 14 to 15 percent, an increase in disability of 19 to 23
percent, and a decrease in workforce participation of 11 to 14 percent. Hypertension is associated
with an increase in mortality of 10 to 11 percent, an increase in disability of 14 to 17 percent, and a
decrease in workforce participation of 4 to 5 percent.

What accounts for these differences? Much of it has to do with the

shorter life expectancy for Black and Latinx populations with these diseases. The
United States has seen dramatic changes in population health over the last

century—driving an increase in life expectancy and productivity. As a result,

many people have enjoyed greater overall wealth, much of which was previously
sapped by illness, disability, and premature death. However, these gains have
been uneven (Jamison et al., 2013).

Understanding these consequences requires a broader measure of

welfare (Clark, 2013). Returns on social investments are usually measured by
economic capacity—particularly gross domestic product in national income

accounts. However, such accounts only measure the extent of market activities
in an economy. They do not account for other valuable nonmarket activities, of
which health is likely the most important (Becker et al., 2005).

The committee’s approach measures how health investments could more

broadly contribute to social value. These methods have been used to assess
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progress internationally as well. It does so by measuring the benefits of

reducing disparities—which translates into both longer and healthier lives.

These methods, which quantify the health improvements in terms of dollars,
allow us to compare compressed inequality to other economic outcomes

(Goldman et al., 2013; Goldman et al., 2009; Lowsky et al., 2014; Olshansky et al.,
2012; Olshansky et al., 2009).

All told, health disparities incur a substantial economic toll on the U.S.

society. Of course, better representation in clinical research will not completely
alleviate these disparities—after all, they have many interconnected and

interdependent causes. However, to the extent that representation in clinical
research may improve generalizability of scientific findings across a range of
clinical studies for these important health states, drive new discoveries and

increase innovation, improve access, and increase trust, representative clinical

research may play a role in alleviating these inequities. Even if only 1 percent of
these health disparities could be alleviated by better representation in clinical
research—like the warfarin example in Box 2-1—the analysis shows it would
result in more than $40 billion in gains for diabetes and $60 billion for heart
disease alone.

These findings suggest that even modest reductions in health disparities

as a result of better representation in clinical trials for diabetes and heart

disease would result in billions of dollars of savings to U.S. society. Expanding

this estimate by alleviating the health disparity more fully, adding other diseases

like Alzheimer’s or cancer, or computing across future cohorts would only add to
the potential benefits of better representation.

3. Lack of representation may hinder innovation. Diversity in study
participants allows for greater exploration of variation in the overall

effectiveness of a particular intervention. Exploring “heterogeneity of treatment
effects” may be necessary not only to understand variation that affects safety
and effectiveness of an intervention in the populations that have been
40
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underrepresented in studies but also to identify new biological processes that

may, in turn, lead to new discoveries important for all populations. For example,
the discovery of proprotein convertase subtilisin/kexin type 9 (PCSK9) has
transformed the understanding of cholesterol homeostasis and led to

development of important therapeutics for prevention and treatment of

atherosclerotic cardiovascular disease (Warden et al., 2020). PCSK9 was

discovered while examining differences in cholesterol metabolism in the

Atherosclerotic Risk in Communities (ARIC) Study that was specifically designed

to investigate variation in cardiovascular risk factors, medical care, and disease
by self-reported race, gender, and location (Cohen et al., 2006; UNC, 2022).

Researchers found that 2 percent of Black subjects in the ARIC cohort had one of
two mutations in PCSK9 that are associated with a 40 percent reduction in lowdensity lipoprotein, or LDL, cholesterol. These mutations are rare among white
people, and therefore, PCSK9 may not have been a target for exploration had
diversity not been present in the ARIC study.

4. Lack of representation may compound low accrual that causes many trials

to fail. According to an analysis by GlobalData (2021), low accrual was the cause
for stopping 55 percent of all Phase I–IV clinical trials that were terminated,
suspended, or discontinued during 2008–2017 (and for which a reason was

given). Improving participation of underrepresented groups would be one way
to increase enrollment. Thus, increasing enrollment of underrepresented

populations would help solve the number one problem that causes clinical trials
to fail, while also helping to ensure clinical data that is more representative of
the whole population that could benefit from a studied intervention.

Moreover, improving representation in a way that increases the overall

numbers of people who enroll in studies would reduce inefficiency and waste

caused by premature study termination. When a study fails to accrue, we often
learn little or nothing about the investigational intervention, yet human and

monetary resources have been sunk into designing, launching, and maintaining
the study.
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5. Lack of representation may lead to lack of access to effective medical
interventions. Approval and indications for new therapeutics are often

restricted to the demographics of the populations included in the clinical studies.
Lack of representation may thus impede access to a specific therapeutic agent.
For example, when Gilead Sciences Inc. sought Food and Drug Administration
(FDA) approval for use of its HIV drug Descovy (emtricitabine/tenofovir

alafenamide) as pre-exposure prophylaxis (PrEP), the company included only
cisgender men and transgender women in its Phase III PrEP study, and

presented FDA with an extrapolation of data from two Phase I pharmacokinetic

studies to support approval of the drug for cisgender women. As a result, the

label explicitly excludes from the PrEP indication “individuals at risk of HIV-1

from receptive vaginal sex because effectiveness in this population has not been
evaluated.” (FDA, n.d.) This exclusion is included in direct-to-consumer

advertising for the drug, which notes that Descovy for PrEP is not for use in
people assigned female at birth.

Guideline-making bodies that synthesize various lines of evidence are

often limited in making evidence-based recommendations that apply to all

populations when the evidence base on specific populations does not exist; when
these recommendations are tied to insurance coverage, these gaps may affect
reimbursement of, and therefore access to, health care. For example, the U.S.
Preventive Services Task Force (USPSTF) makes evidence-based

recommendations for clinical preventive services, and its top-tier

recommendations are linked to first-dollar insurance coverage from commercial

payers under the Patient Protection and Affordable Care Act (P.L. 111-148).
Lack of representative studies on screening for cancer or cardiometabolic

disease may lead to recommendations that fail to consider earlier ages or lower
biomarker thresholds to start screening that might be warranted in some

populations (e.g., lower BMI [body mass index] or earlier age to start diabetes

screening in Asian, Black, or Latinx populations; earlier age to start screening for
lung, colorectal, breast, or prostate cancer in some populations). For example, in
42

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

the 2021 USPSTF Report to Congress, the USPSTF was not “able to make a

separate, specific recommendation on colorectal cancer screening in Black

adults” because of “limited available empirical evidence” despite Black adults
having the highest rates of incidence and mortality from colorectal cancer

compared with other racial/ethnic groups (USPSTF , 2021). Although other

national guideline organizations have historically recommended that Black

adults begin screening at an earlier age, the task force recommends all adults
start screening at age 45 due to lack of studies that report findings by race.

Clinical trials are a significant, and sometimes the only point of access for

the most cutting-edge therapies for advanced disease (e.g., immunotherapy for

cancer treatment). Lack of inclusion in clinical trials for advanced therapeutics
may result in lack of access to these life-saving interventions.

6. Lack of representation may undermine trust. Distrust of the clinical research
enterprise and medical establishment rooted in historical and contemporary
abuse has been documented as a barrier to participation in clinical studies
among some populations. More contemporary work has focused on the

importance of the research and medical enterprise working to regain trust and
become more trustworthy partners (Alsan and Eichmeyer, 2021; Lucero et al.,

2020; Wilkins, 2018). Efforts to overcome barriers to participation in scientific
studies and working to create more representative and inclusive research

environments may work to increase trust in science and medicine. Studies of
vaccine hesitancy for influenza vaccines in Black populations found that

knowledge and trust in the process of vaccine development and testing was

associated with a higher degree of vaccine uptake (Quinn et al., 2018). Studies
have also shown similar trust issues with the SAR-CoV-2 vaccine. Although

COVID-19 vaccine trials were some of the most historically diverse trials, one

study found that Black participants did not trust that the vaccine results were
generalizable to them, contributing to vaccine hesitancy (Bazan and Akgün,

2021). Further, the lack of inclusion of pregnant people in the clinical trials of
the SAR-CoV-2 vaccines led to lack of clarity on the use of these vaccines in
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pregnant people and may have contributed to vaccine hesitancy, even as

subsequent data emerged on the importance of preventing COVID-19 infection
during pregnancy (Rubin, 2021).

7. Lack of representation compounds health disparities in the populations

currently underrepresented in clinical trials and clinical research. Healthy
People 2020 defines a health disparity as “a particular type of health difference

that is closely linked with social, economic, and/or environmental disadvantage.
Health disparities adversely affect groups of people who have systematically

experienced greater obstacles to health based on their racial or ethnic group;

religion; socioeconomic status; gender; age; mental health; cognitive, sensory, or
physical disability; sexual orientation or gender identity; geographic location; or
other characteristics historically linked to discrimination or exclusion.” Health

disparities are pervasive and prevent us from achieving health equity, defined as
the “attainment of the highest level of health for all people. Achieving health
equity requires valuing everyone equally with focused and ongoing societal

efforts to address avoidable inequalities, historical and contemporary injustices,
and the elimination of health and health care disparities” (CDC, 2020).

While achieving health equity and reducing health disparities requires far

more than just equitable representation in clinical research, failure to achieve

equity on this dimension leaves health disparities unaddressed and reinforces
inequities.

For example, prostate cancer is the most common cancer in U.S. men.

Disparities in prostate cancer incidence and outcomes are particularly

prominent. Black men in the United States have a 1.5 times greater chance of

developing prostate cancer and are 2.2 times more likely to die from the disease
than white men; roughly 30 percent of all prostate cancer deaths in the United

States are in Black men. While the nature of these disparities is complex, the fact

that Black men make up less than 3 percent of the participants in clinical trials of
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this common cancer may directly contribute to disparities via the threats listed
above (Borno et al., 2019).

CLINICAL TRIALS PRODUCTION PROCESS
Several stakeholders are involved in the process of diversifying trials. While all of

these are outlined in sections throughout this report, the committee thought it was helpful

to detail the various stakeholders and processes in one place, for the ease of the reader (see
Figure 2-1).
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FIGURE 2-1 Overview of the clinical trial ecosystem.

46
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

To begin from the ideation stage, investigators, whether in industry or academic

medical centers, are often the ones developing research questions. However, working with
community organizations and community partners helps build relationships, ensures that
the research resources align with local needs, and helps to recruit and retain study

participants in the research. The research itself is funded by federal sponsors (the National
Institutes of Health [NIH], Centers for Disease Control and Prevention [CDC], Veterans

Administration, Department of Defense, and Agency for Healthcare Research and Quality),

nongovernmental organizations (academic institutions, patient advocacy groups, and

philanthropic organizations), and industry (pharmaceutical, biotechnology, and medical

device companies), and the priorities of these funders heavily influence the research that is
done.

The study design process is heavily influenced by access to health care and clinical

research, as well as the location of where the study itself is completed. Study participants
are recruited and selected through word of mouth and social networks, through their
primary care physician, and through contract research organizations. Recruitment of
participants is highly dependent on where the study itself is taking place and the

populations that access care at those sites. For example, federally qualified health centers
are more likely to serve uninsured and impoverished families than other sites, such as

academic medical centers and private practitioners. The committee would also like to note
that while this report largely focuses on clinical trials and clinical research in the United

States, many trials are completed overseas. In 2010, FDA completed a report on the extent
to which data submitted to the FDA was from foreign clinical trials. They found that 80

percent of approved applications for drugs and biologics contained data from clinical trials
and that over half of clinical trial subjects and sites were located outside of the United
States (HHS, 2010).

The study implementation phase is heavily influenced by insurance coverage and

regulatory bodies. Federal agencies, such as the FDA, have the authority to ensure that
trials are diverse and representative. Offices such as the Office for Human Research

Protections do not oversee individual studies, but have the authority to revoke assurance
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within an institution if it is out of compliance with the Common Rule (45 CFR 46). If NIH

funds the study, they also have monitoring authority, along with private sponsors of trials.
Participants are often retained assuming the cost of their participation and related costs

are reimbursed by CMS. Institutional review boards (IRBs) are also heavily influential in
this stage, although they also influence the study design process as well.

Lastly, the approval and dissemination phase influences the diversity of trials. If

investigators would like to submit for drug or biologic approval to the FDA, they have to
submit the trial design and trial population. Even if they are not seeking FDA approval,

medical journals and editorial boards and scientific conferences ultimately decide what
information is published and disseminate results to the public. Ultimately, health-care

purchases and payers (e.g., Medicare, private insurers, and individual patients) are primary
consumers of clinical trial results, since this informs coverage and health decisions for
individuals.

CURRENT STATUS OF CLINICAL TRIAL AND CLINICAL RESEARCH PARTICIPATION:
LITTLE CHANGE OVER TIME

In the past three decades, diversity in clinical trials has become an important policy

priority advanced by federal agencies such as the NIH Office of Research on Women’s

Health, the FDA Office of Women’s Health and the Society for Women’s Health Research,

and later by the FDA Office of Minority Health and Health Equity (FDA, 2011) (see Chapter
3 for extensive analysis of the policy landscape). Despite the increased focus on the lack of
women and historically underrepresented populations in U.S.-based clinical trials and
research, research participants remain mostly white and male (Coakley et al., 2012;

Wissing et al., 2014; Nature Medicine, 2018). Although contemporary reviews have shown
increases in participation of women, and more modest increases in participation of racial
and ethnic minority population groups and older populations, substantial and significant

underrepresentation remains, particularly within certain medical disciplines and diseases,
including cardiology, oncology, Alzheimer’s Disease, and HIV/AIDS (Chen et al., 2014;
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Tahhan et al., 2018; Huamani et al., 2019; Ashford et al., 2020; Tahhan et al., 2020; Reihl et

al., 2021). Further, even though women’s representation in trials has increased, knowledge
gaps remain, especially regarding treatment during pregnancy and while lactating (Geller
et al., 2011; Scott et al., 2018; Vitale et al., 2017). It is also not clear from available data

whether increases in women’s representation in clinical trials, writ large, is being driven by
clinical study of diseases and conditions that disproportionately affect women.

An FDA summary report of clinical trials of drugs conducted between 2015 and

2019 shows that non-Hispanic white populations compose 78 percent of participants

enrolled in U.S. trial sites (FDA, 2020a), though they comprise 61 percent of the country's
population (Ortman and Guarneri, 2009). Although it is not the focus of this report, it is

important to note that there are additional issues of underrepresentation for age, such as
for children and older adults, where issues of informed consent remain a barrier

(Frattarelli et al., 2014; Zulman et al., 2011). The continued lack of representation is seen

across numerous fields of medical research: different studies have found that racial and
ethnic minority population groups and women remain underrepresented in oncology

(Chen Jr. et al., 2014; Reihl et al., 2021), cardiovascular (Kim et al., 2008), ophthalmology

(Berkowitz et al., 2021), and surgical trials (Kalliainen et al., 2018). Further, when clinical
trials do include underrepresented populations, subgroup-specific analyses and results
are oftentimes missing or poorly executed (Assmann et al., 2000; Wang et al., 2007).
Transparency and Accountability in Participation

In 2015 the U.S. Food and Drug Administration published its first Drug Trial

Snapshots, reporting on the demographic characteristics of participants in studies that

resulted in product approvals the same year. The Snapshots made clear the extent to which
underrepresented and excluded populations were underrepresented in trials for products
that may eventually be prescribed or used in their medical care. In response to this and

other recent documentation of the homogeneity of clinical trial participants, bioethicists,
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scientists, and funders have turned their attention to issues of transparency and
accountability (MRCT, 2021; Hudson et al., 2016).

The National Institutes of Health aimed to improve transparency in the entire

research enterprise by establishing a systematic process for tracking research studies from
application through dissemination of results. The process includes the following key

elements: requiring Good Clinical Practice training for investigators and staff; requiring
investigators to submit clinical trial applications to trial-specific funding opportunity
announcements (FOAs), which require more detailed descriptions of trial design,

recruitment, and retention, and analyses plans compared with more generic parent FOAs;
requiring more specific notices of award, which describe principal investigator

responsibilities for publication of results and data sharing, where applicable; establishing a
single IRB requirement to prevent delays in study implementation; and requiring clinical
trial registration and summary results with financial penalties for failure to comply
(Hudson et al., 2016).

To get a more up-to-date picture of who is participating in clinical trials, the

committee commissioned research to analyze two different data sets for the trends in

participant inclusion by sex and race/ethnicity in clinical trials (see Appendix B for full

analysis). The first, the FDA Drug Trial Snapshots data, includes demographic data on trials
from all approved drugs between 2014 and May 1, 2021. The second is demographic data

on all NIH-funded clinical research and Phase III clinical trials from each institute and

center at NIH, from 2013 to 2018 for which data are available. The results of the literature

review, as well as the commissioned analyses, are reviewed below for gender and
race/ethnicity.

Although improving representation of women and historically excluded groups has

been a priority at the NIH and FDA and other federal agencies, the committee noted that
limited systematic reporting on the state of participation in clinical trials and clinical

research is accessible in the public domain. For example, although NIH now reports clinical
trial enrollment in NIH-sponsored trials by research, condition, and disease categories

(starting in 2018), there is only data available for 2018 at the time of the writing of this
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report, which did not allow the committee to do a longitudinal assessment of enrollment in
clinical trials (NIH, 2022). Additionally, although data sets can be downloaded from
ClinicalTrials.gov, the committee faced challenges with the consistency of the data

reporting and could not extract demographic data from the database in a reliable fashion.

The committee spoke to researchers who have published on demographic data of trials in a
specific disease area using ClinicalTrials.gov and they faced similar issues, requiring

researchers to manually insert the data from ClinicalTrials.gov into their own database
using a subset of trials (Ludmir et al., 2019). Since the committee was looking at trial

participation across all disease areas and over time, manually entering this data would not

have been possible. To do the analysis in this report, staff searched through individual NIH
institutes’ biennial and triennial reports and manually entered the reported data for each
from 2013 to 2018. Although this gave an idea of demographic trends over time for
individual institutes, there were inconsistencies in the way the data was reported,

particularly for reporting ethnicity and gaps for certain years, making the data difficult to
analyze and very labor intensive. Further, several analyses have shown discrepancies

between self-reported and electronic health record responses to race and ethnicity data

particularly for participants who do not identify as white (Boehmer et al., 2002, Azar et al.,
2011). Inaccurate reporting of race and ethnicity data impedes the ability to examine

health inequities driven by the social construction of race. Therefore, enrolling participants
using self-reported race and ethnicity and not guessing based on presentation is a more

reliable way of reporting race and ethnicity in these databases, yet it is unknown how race
or ethnicity was determined in reporting to ClinicalTrials.gov. Thus, the success of efforts

to improve representation in clinical trials and clinical research is difficult to fully evaluate.

Gender Diversity in Clinical Trials

Despite the regulatory efforts to increase gender diversity in trial enrollment,

evidence from the 1990s and early 2000s suggested relative underrepresentation of
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women and racial and ethnic minority population groups in clinical trials (Cotton, 1990;

Harris and Douglas, 2000; Mak et al., 2007; Murthy et al., 2004), which persisted until 2016,
when women surpassed men in their participation in clinical trials (FDA, 2020a). However,

the overwhelming majority of women participating in clinical trials in the United States are
white women (78 percent between 2015 and 2019) and trials routinely exclude pregnant
and lactating individuals from participating (FDA, 2019).
Status of Women’s Participation in Clinical Trials

The slow progress is particularly significant given that sex differences are observed

in response to some drugs, including the prevalence of adverse events (Anderson, 2005;
FDA, 2011). Recent work has confirmed the challenge of enrolling women in some
therapeutic areas: in stroke clinical trials, for instance, women have been

underrepresented even after incidence and prevalence of the disease is taken into account
(Carcel and Reeves, 2021), with highest underrepresentation reported in secondary
prevention trials (10 percent in one study) (Strong et al., 2020).

Other data does suggest improvements in some areas. For example, somewhat

optimistic results were described in a subset of trials studied by Eshera et al. (2015): in

studies of drugs approved between 2010 and 2012, just 45 percent of trial participants in
small molecule trials were women, but women represented 65 percent of participants in
biologic trials. The authors concluded that 82 percent of trials had a study population

representative of the sex distribution in the intended patient population, but that racial and
ethnic minority population groups still had lower participation rates than would be

representative (with 77 percent of participants white, population average 72 percent).

In the commissioned analysis, among drugs that have been approved by the FDA in

recent years, the committee found that women represented an average of 51 percent of

participants between 2014 and 2021, ranging from 37 percent in 2014 to 54.8 percent in
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2020 (data for 2021 are partial only). However, women’s representation varies greatly by

disease type. Prior to 2021, women represented more than 50 percent of trial participants
over at least 5 years in the areas of ophthalmology, gastroenterology, and

endocrinology/metabolism/bone. However, women represent less than 50 percent of trial
participants over at least 5 years in the areas of cardiovascular disease and infectious

disease (see Figure 2-2). It is important to note that the participation of women may be
driven by diseases and conditions that disproportionately affect women, such as

osteoporosis and irritable bowel syndrome. While the committee did not examine clinical
trial enrollment by specific disease burden, it is important to note that matching disease

burden with trial representation is ideal, and therefore, 50 percent may not be the accurate

threshold by which to measure women’s participation in clinical trials and clinical research.

FIGURE 2-2 Average percent of women in trials by year of FDA approval and therapeutic
area (n = 287).
SOURCE: Analysis of FDA Drug Trials Snapshots as of May 2021.
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The committee also found similarly positive trends in clinical research participation

of women in NIH-sponsored trials. The committee found that participation of women has
been steadily increasing from 2013 to 2018 for which data are available (no data were

reported in 2015, but reporting requirements changed in FY 2016, resulting in an increase
in participants reported across NIH institutes and centers). Across all NIH institutes and

centers, mean representation of women in clinical research was 44.3 percent in 2013, 47.2
percent in 2014, 54.1 percent in 2016, 47.9 percent in 2017, and 52.4 percent in 2018 (on
average 22.1 million participants were included in NIH-funded trials during each of these
annual reporting periods).

As shown in Figure 2-3, among the top 10 largest institutes/centers by research

enrollment (which represent 89.7 percent of enrollment across all institutes/centers),

women make up at least 50 percent of participants in clinical research supported by the

National Institute of Environmental Health Sciences, the National Institute of Diabetes and
Digestive and Kidney Diseases, and the National Institute of Child Health and Human

Development across all years of reporting, and at least 50 percent of participants in at least
3 years of reporting in clinical research supported by the National Institute on Aging, the

Clinical Center, the National Institute of Allergy and Infectious Diseases, and the National

Heart, Lung, and Blood Institute. Across all 5 years of reporting, women never exceeded 50
percent of participants in clinical research supported by the National Institute on Minority

Health and Health Disparities, the National Institute on Alcohol Abuse and Alcoholism, and
the National Library of Medicine. Thus, representation of women, particularly white

women, has improved in clinical research over the past decade; however, the evidence

specifically on pregnant and lactating individuals, sexual- and gender-minority populations,
and racial and ethnic subgroups of women is lacking (see the Racial and Ethnic Diversity in
Clinical Trials section). 1

1

Unfortunately, the data the committee used for this analysis was not disaggregated by sex and
race/ethnicity, so an analysis on the status of the participation of racial and ethnic subgroups of women
broken down by different racial and ethnic groups is not included.
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FIGURE 2-3 Participation of women in clinical trials supported by NIH institutes (top 10
institutes/centers by 2018 enrollment).
Participation of Pregnant and Lactating Individuals in Clinical Trials

Nearly 4 million persons in the United States give birth every year and 3 out of 4

gestational parents start out breastfeeding (Hamilton et al., 2021; HHS, 2022b). During

pregnancy and lactation, more than 90 percent of these individuals take at least one

medication, either to treat pregnancy-related complications or to treat ongoing medical
issues (NIH, 2018b). However, pregnant and lactating persons are often excluded from

clinical trials and clinical research that could help them and provide better clarity on the
risks and benefits of taking prescribed medications during pregnancy or while lactating.
Very few drugs are approved for use during pregnancy, and most drug labels have little
data on pregnancy to inform prescribing decisions (Blehar et al., 2013).
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Despite federal initiatives to address this problem, pregnant and lactating

individuals remain drastically underrepresented in clinical trials (Blehar et al., 2013). In a
study of six clinical trial registries, just 0.32 percent of all active registered trials were
focused on pregnant individuals (Scaffidi et al., 2017). Additionally, in a review of 338

Phase 3 and 4 NIH-funded actively recruiting studies in ClinicalTrials.gov, 68 percent

explicitly excluded pregnant women and 47.3 percent excluded lactating women (Spong

and Bianchi, 2018). Another review found that of 558 industry-sponsored studies, only 1

percent were designed for pregnant women and 95 percent excluded pregnant women
(Shields and Lyerly, 2013).

One of the main reasons driving the continued lack of trials on pregnant and

lactating individuals is the health risk posed to the survival of pregnant individuals and

their offspring. This is exacerbated by the highly publicized cases where drug trials ended
with tragic results, such as with thalidomide. Following some of these trials, policies were
passed in 1977 that effectively excluded pregnant women from clinical trials (Becker,

2021). The FDA walked back this broad ban in the 1990s, largely thanks to AIDS activists in

the 1990s, who argued the policy effectively limited their access to life-saving drugs (Brick-

Hezeau, 2019). ). However, pregnant individuals are still largely excluded from clinical

trials beyond preclinical safety assessments (NIH, 2019). The potential risk to fetuses and
legal consequences of injury to children who were exposed in utero present ethical and

legal considerations for industry. In addition to safety concerns, physiologic changes that
occur during pregnancy and while lactating can affect drug metabolism, leading to
increased complexity in a clinical trial.

A recent example of the complexity of clinical trial design with pregnant and

lactating persons is the COVID-19 vaccine trials, which excluded pregnant and lactating
individuals from participating. Pregnant and lactating individuals were excluded from

initial COVID-19 vaccine trials for safety concerns and because including them could have

complicated and potentially delayed the use of vaccines for the broader population (Szabo,

2022). In addition, because little information on use of mRNA vaccines in pregnant and

lactating individuals existed, FDA required, drug companies to complete developmental
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and reproductive toxicity studies before testing in pregnant people (FDA, 2011). These

initial toxicity studies take 5 to 6 months to complete, meaning they were not completed
for COVID-19 vaccine trials until late 2020.

However, the exclusion of pregnant and lactating persons from COVID-19 trials was

made without any evidence suggesting that vaccines are teratogenic and without any

evidence that they are transmitted to breast milk, leaving many without the necessary data
to make an informed decision (Van Spall, 2021). This has led to the spread of

misinformation on the impacts of COVID-19 vaccines on pregnancy and vaccine hesitancy

for a high-risk group (Skirrow et al., 2022).

To address this continued challenge, the 21st Century Cures Act (P.L. 144-255)

established the Task Force on Research Specific to Pregnant Women and Lactating Women
(PRGLAC). PRGLAC was charged with “providing advice and guidance to the Secretary of
Health and Human Services on activities related to identifying and addressing gaps in

knowledge and research on safe and effective therapies for pregnant women and lactating

women.” The PRGLAC report, issued in 2018, includes a list of recommendations to address
this issue (see Box 2-4) (NIH, 2018b). Since the report was published, NIH has proposed an
implementation plan for carrying out all of the recommendations in the report and calls on
multiple stakeholders, including government, industry, clinicians, and women, to each do
their part in carrying out these implementation steps (Byrne et al., 2020).

The committee recognizes that the inclusion of pregnant and lactating individuals in

such trials may require special considerations, including medical clearance of the

participants, specialized informed consent, and accelerated completion of reproductive
safety and toxicology data on the drug or device under study. While acknowledging the
extra steps that are required, examples such as COVID-19 vaccine trials highlight the
clinical and scientific grounds where such inclusion can be essential and lifesaving.

57
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

BOX 2-4
Task Force on Research Specific to Pregnant Women and Lactating Women Report
Recommendations

1. Include and integrate pregnant women and lactating women in the clinical research
agenda
2. Increase the quantity, quality, and timeliness of research on safety and efficacy of
therapeutic products used by pregnant women and lactating women
3. Expand the workforce of clinicians and research investigators with expertise in
obstetric and lactation pharmacology and therapeutics
4. Remove regulatory barriers to research in pregnant women

5. Create a public awareness campaign to engage the public and health care providers in
research on pregnant women and lactating women
6. Develop and implement evidence-based communication strategies with health care
providers on information relevant to research on pregnant women and lactating
women

7. Develop separate programs to study therapeutic products used off-patent in pregnant
women and lactating women using the National Institute of Health (NIH) Best
Pharmaceuticals for Children Act (BPCA) as a model

8. Reduce liability to facilitate an evidence base for new therapeutic products that may
be used by women who are or may become pregnant and by lactating women

9. Implement a proactive approach to protocol development and study design to include
pregnant women and lactating women in clinical research
10. Develop programs to drive discovery and development of therapeutics and new
therapeutic products for conditions specific to pregnant women and lactating women
11. Utilize and improve existing resources for data to inform the evidence and provide a
foundation for research on pregnant women and lactating women
12. Leverage established and support new infrastructures/collaborations to perform
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research in pregnant women and lactating women

13. Optimize registries for pregnancy and lactation

14. The Department of Health and Human Services Secretary should consider exercising
the authority provided in law to extend the PRGLAC Task Force when its charter
expires in March 2019
15. Establish an Advisory Committee to monitor and report on implementation of
recommendations, updating regulations, and guidance, as applicable, regarding the
inclusion of pregnant women and lactating women in clinical research
SOURCE: NIH, 2018b.

Participation of Sex, Sexual and Gender Minority Populations in Clinical Trials and
Clinical Research

Sex, sexual and gender minority (SGM) populations experience significant health

disparities compared with their cisgender, heterosexual peers, including higher rates of

cardiovascular disease, myocardial infarction, some cancers, and HIV (National. They are

more likely to experience violence and trauma, and they report greater anxiety, depression,
and suicidality (NASEM, 2020); which may contribute to alterations in physiology,
neurobiology, and immunity (van der Kolk, 2014). Additionally, there are unique

considerations related to the biological effects of gender-affirming care and medical or
surgical interventions that need to be explored (Jones et al., 2020).). Given the known

health disparities and biological considerations, it is important for SGM populations to be
included in clinical trials and clinical research.
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The committee’s search of the literature did not find much on the status of SGM

participation in clinical trials and clinical research. 2 There is a literature base on the
barriers and facilitators to SGM participation in clinical trials and research, but the

committee could find only one analysis on the participation of SGM populations in clinical

trials. In a manual analysis of ClinicalTrials.gov by Chen et. al. (2019), researchers found a

clear increase in transgender-recruiting trials over time, from zero reported trials in 2013,
gradually increasing each year up to nearly seventy in 2018.

Part of the reason the analysis of SGM individuals in clinical trials is unknown is

because clinical trial registries, such as ClinicalTrials.gov, define Male, Female and All as

structured information for the gender requirement entry, and do not collect information

about sexual orientation. To specify further that the trial is recruiting SGM individuals, that
information is included in the inclusion criteria section (Chen et al., 2019). Due to the lack

of routinely collected data on SGM in research, the NIH SGM research working group has in
its strategic plan to (1) expand the knowledge base of SGM health and well-being through

NIH-supported research; (2) remove barriers to planning, conducting, and reporting NIHsupported research about SGM health and well-being; (3) strengthen the community of

researchers and scholars who conduct research relevant to SGM health and well-being; and
(4) evaluate progress on advancing SGM research.

Some research initiatives have focused specifically on SGM populations due to the

lack of research data in this population. One such initiative is PRIDEnet, which enrolled

13,244 SGM people and for which researchers can propose studies on data from PRIDE, or
request new studies with PRIDE participants (PCORI, 2019).

The NIH 2021–2025 strategic plan to advance research on the health and well-being

of sexual and gender minority populations reports that SGM are a health-disparities

population, proposes to provide support of new investigators to build a strong SGM work
force, and will increase projects related to SGM health (NIH, 2021b). That being said, in
2

The committee uses NIH’s definition of sexual and gender minority (SGM), which as utilized includes
lesbian, gay, bisexual, and transgender people (LGBT) as well as those whose sexual orientation, gender
identity and expressions, or reproductive development varies from traditional, societal, cultural, or
physiological norms.
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many cases, sexual orientation and gender-identity data are not collected in research, and

when they are collected they are not always done so in a standardized way.
Racial and Ethnic Diversity in Clinical Trials

Numerous studies have highlighted the lack of diversity by race and ethnicity and

the lack of reporting of these demographic characteristics. Here, the committee highlights

several specific studies that provide illustrative evidence of underrepresentation of specific
groups in clinical trials in the past two decades.

A 2004 analysis of cancer clinical trials found that Hispanic and Black patients were

28 percent and 29 percent, respectively, less likely to be enrolled than white patients after

adjustment for disease incidence, age, and other factors. The difference was largest in lung
cancer, where Black patients were 39 percent and Hispanic patients were 53 percent less
likely to be enrolled than white patients.

A recent study of 230 vaccine trials from 2011 to 2020 indicated that white

participants tend to be overrepresented, while Black and other racial or ethnic minority
participants tended to be underrepresented. The enrollment of Asian individuals was

perhaps approximate to the U.S. Census estimates (Flores et al., 2021). A report on the

diversity of mRNA vaccine trials for COVID-19 by the Kaiser Family Foundation has found a
relatively higher share of white participants in both trials compared with the U.S.

population, resulting in relative underrepresentation of Black and Asian participants.

However, the participation of Hispanic adults exceeded the share of Hispanic adults in the
U.S. population (Artiga et al., 2021). These results, however, originated from trial sites

within (76.7 percent) and outside of the United States (notably Europe and Latin America),
which may explain some of the relative overrepresentation of white and Hispanic
participants.
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Even recently completed trials have failed to include enrollment consistent with the

distribution of disease across the population—a Phase 2 trial of crenezumab in Alzheimer’s
disease with 360 participants across 83 sites in 6 countries reported 97.5 percent of
participants being white, and only 2.8 percent of all participants being Hispanic, for

example (Genetech Inc., 2020). However, African Americans are about two times more

likely than white Americans to develop Alzheimer’s and other dementias, and Hispanics are
about one and half times as likely as white Americans to develop Alzheimer’s and other
dementias (AIM, 2020).

In the commissioned analysis of the FDA Drug Trials Snapshots data, the committee

found that among approved drugs, participation of white patients has ranged from 84

percent in 2014 to 73.7 percent in 2020, indicating a relatively consistent decrease in the

share of white participants in trials resulting in FDA approval during this period (2021 data
are yet incomplete). However, the increasing inclusion of data from international trial sites
in FDA drug approvals means that this trend may not represent increases in U.S.-residing

racial and ethnic minority population groups. Similarly, these data do not speak to whether

the demographic distribution in a trial is reflective of the demographic distribution of those
affected by the condition being studied.

NIH reporting on ethnicity and race are not always consistent (see Table 2-2), but

results show a relatively stable trend of proportion of participants across racial and ethnic
groups in clinical trials with the weighted average of white participants among the top 10
institutes ranging from 51.8 percent in 2013 to 60.6 percent in 2018 (this trend mirrors
that of all NIH-sponsored trials, as shown in Figure 2-2). Interpretation of these data is

limited because the demographic characteristics of the condition or disease under study is
not included.
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TABLE 2-2 Demographics of Participants in Trials Supported by NIH Centers and
Institutes
2013
(%)

2014
(%)

2016
(%)

2017
(%)

2018
(%)

Female

44.3

47.2

54.1

47.9

52.4

American Indian

2.1

1.3

0.8

0.7

1.0

Asian

15.1

17.2

8.4

26.4

7.8

Black/African
American

12.2

14.3

10.0

10.8

13.5

Native
Hawaiian/Pacific
Islander

0.3

0.3

0.6

0.1

0.2

White

52.9

49.5

49.6

49.9

60.0

More than 1 race

1.1

1.1

2.0

1.9

2.3

Unknown race

1.1

1.1

2.0

1.9

2.3
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Hispanic

9.8

8.1

10.8

6.7

8.5

Non-Hispanic

86.1

89.6

62.6

81.8

76.2

Unknown ethnicity

4.1

2.3

22.4

9.8

12.0

Sum of all races

84.7

84.8

73.5

91.8

87.2

Sum of all ethnicities

100.0

100.0

95.8

98.3

96.7

NOTE: The full analysis is available in Appendix B.
To examine the breakdown of race and ethnicity by center, the committee examined

clinical research participation for each reported racial and ethnic group sponsored by the
top 10 largest NIH institutes. The data on participation were collected, aggregated, and

analyzed from biennial and triennial reports provided by each of these institutes. Overall, it
appears that demographic trends in NIH-funded clinical research have not changed much

over the years (see Appendix B for details). However, these trends can vary widely by

institute. For example, the National Institute of Allergy and Infectious Diseases reported

participation of African American/Black over 25 percent in all years examined, while the
National Cancer Institute reported just 10.5 percent at most.
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3

Policies to Improve Clinical Trial and Research
Diversity: History and Future Directions

The analysis draws substantially from the research paper by Dr. Laura Bothwell, Ph.D.,
and Aaron Kesselheim, M.D., J.D., M.P.H which was commissioned for this study. The full
research paper can be found online at: nap.nationalacademies.org

In this chapter, the committee describes major federal policies designed to improve

the inclusion of underrepresented and excluded populations in clinical trials and analyze

the benefits and limitations of these policies with the aim of improving them. The history of
trial diversity policies is deeply embedded in the broader historical context of work toward
equity and inclusion. Given the statement of task, the committee decided it was most

appropriate to get a scope of what political action has been taken to include more diversity
in clinical trials and clinical research. However, the committee would like to acknowledge
that there have been many federal policies throughout history that have contributed to
racial and ethnic groups being excluded, such as census policies related to race and

ethnicity (Pratt et al., 2010) . Although out of scope for this report to cover in great detail,

the committee deemed it important to acknowledge that federal policies have historically
both increased inclusion and exclusion.

EARLY HISTORY

Race and Ethnicity

The Civil Rights Act of 1964 (P.L. 88-352) was perhaps the earliest occasion when

legislators or regulators set policies on racial diversity in clinical research. In compliance
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with the law, in 1965, National Institutes of Health (NIH) General Clinical Research Centers
added new notices to grant applications warning that racial discrimination was illegal.
Eventually, all domestic U.S. grant applicants to the Department of Health and Human

Services (HHS) had to file with the HHS Office for Civil Rights an assurance of compliance
with Title 6 of the act, which prohibits discrimination based on race, color, religion,

national origin, or sex in services and establishments that receive federal funding, including
hospitals and medical facilities.

Since that time, enforcement of Title 6 has been partial and inconsistent, and racial

and ethnic minority populations groups have continued to experience inadequate

treatment in clinical care and research at both federal and state levels (Yearby, 2014).

National attention was drawn to problems of racism in research in 1972 with the

revelation of the 40-year Tuskegee Syphilis Study conducted by the U.S. Public Health
Service observing the progression of syphilis among untreated low-income African

American men long after treatment had become available (Brandt, 1978) In response,

Congress passed the National Research Act of 1974 (P.L. 93-348), which established the

National Commission for the Protection of Human Subjects of Biomedical and Behavioral
Research (Vargesson, 2015). The commission published the Belmont Report: Ethical

Principles and Guidelines for the Protection of Human Subjects of Research, which laid the

groundwork of principles and guidelines for research involving human subjects, identifying
three basic ethical principles for human subject experimentation: respect for persons,

beneficence, and justice. The report pointed out that “the selection of research subjects
needs to be scrutinized to determine whether some classes (e.g., welfare patients,
particular racial and ethnic minority population groups, or persons confined to

institutions) are being systematically selected simply because of their easy availability,
their compromised position, or their manipulability, rather than for reasons directly

related to the problem being studied”(National Commission for the Protection of Human
Subjects of Biomedical and Behavioral Research, 1979).
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Sex and Gender

In the mid-20th century, alongside growing awareness of the value of protecting

vulnerable populations, many began to draw attention to a long-held bias in the field of

clinical research: the “male norm,” as later summarized in a 1994 report by the Institute of
Medicine (1994). Healthy, young, or middle-aged males, frequently who were white, were
considered to be the “norm” study population; by contrast, females were thought to

confound trial results with their fluctuating hormone levels and reproductive potentials
(IOM, 2001; Pinn, 2003). When news broke from Europe and Canada in the early 1960s

that widespread maternal exposure to the sedative thalidomide during pregnancy led to

fetal death and birth defects, policy makers took the stance that pregnant women were a

“vulnerable population” who should be shielded from the potential reproductive adverse
effects of drug exposures in trials (Vargesson, 2015). In response to the tragedy, the U.S.

Congress passed the Kefauver-Harris Amendment in 1962 (P.L. 87-781) to strengthen the

authority of the Food and Drug Administration (FDA) in overseeing drug development and
pre-market evaluation. Some years later, in 1977, the FDA created a guideline, “General

Considerations for the Clinical Evaluations of Drugs” that banned women of childbearing

potential from Phase 1 and early Phase 2 trials, except for life-threatening conditions (FDA,
1977). The policy strictly excluded women who used contraception, who were single, or
whose husbands had vasectomies (FDA, 1993). In 1979, the Belmont Report further

stipulated that pregnant women should be considered vulnerable research subjects and

should be protected at all costs (National Commission for the Protection of Human Subjects

of Biomedical and Behavioral Research, 1979). The 1979 FDA Labeling Rule established the
first classification system for identifying the risks prescription drugs posed to pregnant
women, fetuses, and breastfeeding infants (Drug FDA, 1979).
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Age

The phrase “therapeutic orphan” was coined by Harry Shirkey, M.D., in 1963 to

describe the lack of modern drug therapy targeted toward children (Shirkey, 1968). Most
authors have attributed this state of affairs to the shortage of relevant drug research in
children, as private-sector sponsors deemed the introduction of therapies targeting
children to have little potential for profit (MacLeod, 2010). In 1978, the National

Commission for the Protection of Human Subjects of Biomedical and Behavioral Research
published a report on research involving children, discussing the fundamental ethical

permissibility of pediatric research, particularly research not benefiting the child involved

(NCPHS, 1978b). Prior to this report, philosophers and ethicists held opposing views: some
repudiated any ethical justification for research with a healthy child (Ramsey, 1976), while
others claimed that even children bear a certain obligation to benefit society, justifying a
presumption of their consent to experiments of minimal risk (McCormick, 1974). The

commission contended that children might be entered in research entailing more than

minimal risk and promising no individual benefit when (1) the risk entailed represents “a
minor increase over minimal risk,” (2) the experience presented by the intervention is
“reasonably commensurate with those inherent in the actual or expected medical,

psychological or social situation” of the subject, and (3) the research is likely to yield

generalizable knowledge about the subject’s condition that is “of vital importance for the

understanding and amelioration of the condition” from which that class of subjects suffers
(Jonsen, 1978). These recommendations were later adopted by the Department of Health

and Human Services, including the FDA, in its regulation titled “Additional Protections for
Children Involved as Subjects in Research” in 1983 (HHS, 1983).

In addition to creating risk classifications for drugs taken by pregnant women and

lactating mothers, the 1979 FDA Labeling Rule sought to improve the safety and efficacy of
drugs intended for diverse ages by requiring labeling content under “Pediatric Use” and

“Geriatric Use.” Notably, the rule did not outline specific requirements for risk information
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provided under the pediatric and geriatric sections as it did for data on pregnant women
and lactating mothers (FDA, 1979).

Diversity among Investigators
The Office of Minority Programs (OMP) was established in the NIH Office of the

Director in 1990 (NIMHD, 2022). Two years later, the OMP co-funded various projects,

including training for faculty and students at all stages along the educational pipeline. They
also funded a National Academy of Sciences study that focused on evaluating NIH training
programs for underrepresented students (NRC, 2005). The study found that while many
NIH programs were helpful in providing students research experience, funding, and

mentoring, there was a sharp drop-off among “minority trainees” at the postdoctoral and
junior faculty levels. The OMP eventually became the National Center on Minority Health

and Health Disparities in 2000, and was redesignated as the National Institute of Minority
Health and Health Disparities in 2010.

In addition to the OMP, individual institutes have their own ongoing initiatives. For

example, the NIH Office of Diversity and Health Disparities (ODHD) within the National

Institute on Drug Abuse was established more than 20 years ago and serves to strengthen a
more diverse and robust extramural research workforce, attracting and retaining talented
individuals from all backgrounds, and supporting research aimed at the NIH mission of

reducing health disparities. Among its numerous endeavors, it provides funding to recruit
and support high school, undergraduate, and graduate/clinical students, postdoctorates,

and eligible investigators to work on an existing NIH-funded project in a particular area of

interest (NIH, 2021). This opportunity is also available to investigators who are or become
disabled and need additional support to accommodate their disability to continue to work
on the research project.
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MODERN POLICIES

National Institutes of Health

The NIH is responsible for providing direction to research programs with goals to

improve the health of the nation, and to that end, the NIH creates policies to improve the

nation’s well-being (NIH, 2021a). The NIH is the largest federal sponsor of clinical trials in

the United States, devoting about $3 billion per year to funding trials (NIH, 2017c). Its

stewardship over clinical trial policies has a substantial impact on the rigor, transparency,
and effectiveness of the clinical trial enterprise (Hudson et al., 2016).

The first significant work toward inclusive clinical trial policies at the NIH emerged

in response to the 1985 report of the U.S. Public Health Service Task Force on Women’s
Health Issues outlining how underrepresentation of women in clinical trials had led to

suboptimal women’s health care (Women’s health, 1985). The task force recommended
increased participation of women in clinical trials, including women of childbearing

potential. They also recommended that research should emphasize diseases that are more
prevalent in women (Liu and Dipietro Mager, 2016). In response to this report, the NIH

adopted the Inclusion of Women and Minorities in Clinical Research policy in 1986 (NIH,
1987). The major goal of this policy was to ensure that research and clinical trials were

designed to provide information about sex and race/ethnicity differences. Response to this
policy was slow; guidance for its implementation was not developed until 1989 when a

memorandum on inclusion announced that that research solicitations should encourage
the inclusion of women and minority population groups and stipulated that a rationale

should be provided when women and minority population groups were excluded (NIH,
1989).

In 1990, the General Accounting Office (GAO), later known as the Government

Accountability Office, a legislative branch agency that provides auditing, evaluation, and
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investigative services for the U.S. Congress, investigated the NIH implementation of the

guidelines for the inclusion of women and minority population groups. In its report, the

GAO revealed that the 1986 Inclusion of Women and Minorities in Clinical Research policy
had been poorly communicated and inconsistently applied before the 1990 grant review

cycle. The GAO identified two major limitations of the policy. The policy only pertained to

extramural research conducted by investigators who had been awarded NIH grants, but not
intramural research overseen by scientists employed by the federal government. In

addition, the policy provided little incentive for researchers to analyze study results by
gender (Nadel, 1990). As criticism mounted in response to the GAO report, the

Congressional Women’s Caucus took legislative action by passing a package of bills known
collectively as the Women’s Health Equity Act of 1990 (S. 2961, 101st Congress (1989–
1990)). Responding to this new legislation, the NIH founded the Office of Research on

Women’s Health (ORWH) in the same year (P.L. 103-43). The ORWH helped the research
community understand the importance of inclusion of women in clinical trials by

monitoring and promoting NIH-wide efforts to ensure the representation of women and by
prioritizing diseases, disorders, and conditions that primarily affect women. The ORWH

also supports initiatives to advance women in biomedical careers and ensures that women
are included in clinical research funded by the NIH (P.L. 103-43).

The establishment of these offices and lessons learned from the original inclusion

policy contributed to the development of the NIH Revitalization Act of 1993 (P.L. 103-43),
which became an updated version of the original inclusion policy but also provided
additional guidance on the inclusion and reporting and analysis of sex/gender and

racial/ethnic differences in intervention effects for NIH-defined Phase 3 clinical trials

(Night, 2009). The act emphasized that the NIH should ensure that women and minority
population groups be included in all clinical research, that Phase 3 clinical trials had

sufficient numbers of participants to allow for analysis, that populations were not to be

excluded from trials due to cost, and that the NIH must maintain outreach efforts to include
women and minority population groups in clinical studies. The law was designed to ensure
that clinical research determines whether an intervention differently affects men, women,

or members of a minority population (Liu and Dipietro Mager, 2016). Scientists at the time
largely supported the act, and it sparked discussions about the importance of appropriate
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trial design and subsequent subgroup analyses. After implementation of the act, women

and minority population groups were increasingly included in clinical trials (Boissel et al.,
1995; Freedman et al., 1995). Currently, females make up 49 percent of subjects in NIH-

funded clinical trials (Blehar et al., 2013). Under the act, the Office of Minority Programs

also changed its name to the Office of Minority Health Research (OMHR). At this point, the
OMHR did not have grant-funding authority.

Key gaps remained regarding inclusivity of NIH-funded trials. A study comparing the

ethnic distribution of patients enrolled in trials funded by the National Cancer Institute in

2000 through 2002 with those enrolled in 1996 through 1998 found that the proportion of
minority trial participants did not change significantly and that the proportion of

participants who were Black had declined. After adjusting for age, cancer type, and sex,

patients enrolled in 2000 through 2002 were 24 percent less likely to be Black than those

enrolled in 1996 through 1998 (Murthy et al., 2004). Ten years into the NIH Revitalization

Act’s implementation, another GAO report found that although women were taking part in
clinical studies in greater numbers than men and more funding was available for studying
diseases that disproportionately affected women, only a small fraction of publications

based on NIH-funded research reported findings stratified by sex (Helmuth, 2000). Twenty
years post–NIH Revitalization Act, another study concluded that minority population

groups remained disproportionally underrepresented in cancer clinical trial enrollments in
2014. In addition to persistent barriers for minority participation in cancer clinical trials,
the study reported a dearth of cancer clinical trials that focus primarily on racial/ethnic
minority populations, as well as a lack of usable trial data about racial/ethnic minority

populations (Chen Jr. et al., 2014). The analysis of NIH-funded trials commissioned by the
Committee on Women in Science, Engineering, and Medicine showed that demographic
trends in NIH-funded clinical research have not changed much over the years (see
Appendix B) and that these trends can vary widely by institute.

In 1998, the NIH Guide for Grants and Contracts published guidelines for including

children in research supported by the NIH, unless there were scientific or ethical reasons
not to include them (NIH, 1998). The goal of the policy was to obtain appropriate data on
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treatment outcomes in children. This policy applied to all initial applications/proposals and
intramural projects submitted to NIH, and it provoked discussions among investigators and
ethicists surrounding the ethical dilemma of balancing improving access and recruitment
of children in clinical trials with the need to protect this vulnerable population (Glantz,

1998; Kopelman, 2000; Tauer, 2002). The impact of this guideline seemed to lag behind

those targeting women and minority populations’ enrollment. A survey was conducted in
2008 to assess NIH Scientific Review Group (SRG) members’ experiences with and

attitudes about the NIH inclusion guidelines for women and minority population groups
and children, released in 1994 and 1998, respectively. While about half of the SRG

members surveyed agreed that the inclusion guidelines resulted in an increase in the

number of underrepresented and excluded populations enrolled in clinical research, less
than one-third responded that the guidelines expanded the inclusion of children (Taylor,
2008).

In 2000, with the passage of the Minority Health and Health Disparities Research

and Education Act (P.L. 106-525), the office became the National Center on Minority Health
and Health Disparities (NCMHD). The act gave NCMHD the authority to fund grants and

called for the development of a comprehensive NIH strategic research plan and budget for

health disparities research. The center was again redesignated as the National Institute on
Minority Health and Health Disparities in 2010 with the passage of the Patient Protection

and Affordable Care Act (P.L. 111-148), or ACA (NIH, 2010). The office gained authority to
plan, review, coordinate, and evaluate the minority health and health disparities research
and activities conducted and supported by the NIH institutes and centers (Kneipp et al.,
2018).

In 2001, the NIH policy and guidelines on the Inclusion of Women and Minorities as

Subjects in Clinical Research from 1986 were updated (NIH, 2001). The original purpose of
the 1986 policy was to ensure the inclusion of women and minority groups in NIH-funded
clinical research and that these research findings should be generalizable to a broad

population (IOM, 1994). However, the policy lacked a clear definition of clinical research
and did not require specific analyses by racial groups to be included when reporting

population data. Thus, the updates provided guidance on clarifying the definitions of racial
and ethnic categories and reporting analyses of sex and racial minority population groups
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in clinical trials (Nours, 2021). These updates included the Office of Management and
Budget (OMB) Directive’s racial and ethnic categories that are to be used to monitor

population data for clinical trials. Though the directive claimed that “the categories in this

classification are social political constructs and should not be interpreted as being scientific
or anthropological in nature,” scholars argued that standards reflected an important step in
moving beyond a simplistic concept of race and its impact on health and provided state and
federal public health agencies with an important opportunity to collect, tabulate, and
analyze data on program participation and community health that more accurately

reflected the racial and ethnic nuances of contemporary American society (Friedman et al.,
2000; Hattam, 2005). According to a 2015 GAO report, however, the reporting of the

racial/ethnic composition of study participants did not improve since 2004 (GAO, 2015).

In 2009, the NIH commissioned the Institute of Medicine to conduct a study on the

health of lesbian, gay, bisexual, and transgender (LGBT) individuals. The resulting report,
The Health of Lesbian, Gay, Bisexual, and Transgender People: Building a Foundation for

Better Understanding, concluded that major knowledge gaps exist in the health needs of
LGBT people and urged NIH to support additional research (IOM, 2011). The NIH LGBT

Research Coordinating Committee was established to develop and coordinate NIH’s LGBT
research and training, expand knowledge of LGBT health, and improve methods to reach

these populations through specific trial networks such as the Adolescent Medicine Trials
Network for HIV/AIDS Interventions, HIV Prevention Trials Network, HIV Vaccine Trials
Network, and Microbicide Trials Network (NIH, 2015a). In 2015, the Sexual and Gender
Minority Research Office was created to coordinate and support sexual and gender
minority research activities across NIH.

To support transgender inclusion, the trial networks adopted a two-step method in

data collection forms, separating birth sex and gender identity into two variables (Sausa et
al., 2009). In addition, the trial networks updated protocol design with language for

transgender inclusion, implemented staff training for cultural sensitivity, consulted with

transgender individuals, and conducted new research on transgender individuals (Siskind
et al., 2016).
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In his 2015 State of the Union address, President Obama announced the Precision

Medicine Initiative. In response to this initiative, the NIH created an ethnically diverse

research cohort amounting to 1 million or more Americans who had agreed to have their
clinical data tracked for research purposes (Collins and Varmus, 2015). This effort was

accompanied by workshops hosted by the NIH that examined the reproducibility and

transparency of clinical research and aimed to maximize cohort diversity, inclusion, and
attention to health disparities (ACD, 2015; NIH, 2015b, 2015c). To further catalyze

diversity in research, analysts suggested that NIH should be empowered to set and enforce
recruitment of diverse research populations by race and ethnicity as the default and

require scientific justification for limited or selected study population enrollment, similar
to what had been created for sex balance (Clayton and Collins, 2014; Oh et al., 2015).

The NIH revisited its policies on age in response to the passage of Section 2038(H)

of the 21st Century Cures Act in 2016 (P.L. 114–255). This act instructed the NIH to hold a
workshop accounting for differences across the lifespan, publish guidelines addressing

consideration of age in clinical research, and ensure that researchers conducting applicable
Phase 3 clinical trials report results of analyses by sex/gender at ClinicalTrials.gov (Nours,
2021). As a result of these efforts, the Inclusion Across the Lifespan (IAL) policy was
created. This policy required that NIH-funded studies include individuals of all ages

(including older adults and children) in clinical trials unless age-based exclusions are

scientifically or ethically justified. The policy outlined when certain age groups may be

excluded and noted that grantees are required to annually report on the age at enrollment
of their participants along with sex/gender, race, and ethnicity (Nanna et al., 2020; NIH,
2017a, 2017b, 2020).

The IAL policy is still in its nascent stages, and more data are needed to assess its

impact (the policy went into effect in January 2019) (Nanna et al., 2020). Further policy

work may also be warranted, as solely extending the age of eligibility for clinical trials is

insufficient to make a study truly representative of the general population because social

factors such as socioeconomic status may influence access to trials by marginalized groups
(Lauer, 2020).
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An Inclusion Across the Lifespan workshop held in 2017 resulted in several

publications related to people with disabilities, including a JAMA article reporting that a
present-day review of 338 Phase 3 and 4 NIH-funded actively recruiting studies in

ClinicalTrials.gov found that most of the trials did not mention individuals with disabilities

in either the inclusion or exclusion criteria (more than 90 percent did not mention physical
disabilities and more than 80 percent did not mention intellectual disabilities) (Lockett,

2017; Spong and Bianchi, 2018). Explicit exclusion was mentioned in 12.4 percent of the

studies for those with intellectual or developmental disabilities (including criteria based on
IQ, defined intellectual disability, or cognitive impairment). Explicit exclusion was

mentioned in 1.8 percent of studies for those with physical disabilities (including inability
to ambulate, extreme immobility, and paraplegia) (Spong and Bianchi, 2018). Further,

there are non-explicit barriers to trial participation for people with disabilities, as those
with cognitive impairment may be limited by lack of ability to comply with the study

protocol or procedures, and individuals with physical disabilities can face limited access to
study facilities or face challenges with physiological measurements.

The Sex as a Biological Variable (SABV) policy, which was passed in January 2016,

plays an important role in consideration of preclinical research and the design of clinical

trials. It established the expectation that gender be considered not only when volunteers
sign up for a study but that investigators balance the proportion of males and females in

preclinical investigations from the earliest stages of study design (Arnegard et al., 2020).

The policy requires researchers to take sex into account when creating research questions,
designing experiments, analyzing data, and reporting results (Nours, 2021). In the 6 years
since the NIH enacted SABV, progress has been made (Clayton, 2021). A survey of NIH
study section members revealed growing favorability toward the policy, despite some

unsupportive perspectives. The number of grant applications that appropriately consider
SABV also has increased (Woitowich and Woodruff, 2019).

Regarding diversity among investigators, the NIH Advisory Committee to the

Director Working Group on Diversity was formed in 2013 in response to the Working

Group on Diversity in the Biomedical Research Workforce (WGDBRW) recommendations.
The WGDBRW includes a subgroup on individuals with disabilities that focuses on
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systematically identifying data, strategies, and experiences of individuals with disabilities
in the scientific workforce to address the multiple barriers they face. In 2017, the

WGDBRW established a second subgroup, the Diversity Program Consortium, which
supports numerous initiatives designed to build infrastructure leading to diversity,

research mentorship for diverse scientists, and awards and resource support (NIH, 2013).
Despite these efforts, the 2021 Women, Minorities, and Persons with Disabilities in

Science and Engineering report found that even though the share of science and

engineering degrees awarded to underrepresented populations increased over the past
decade, several disparities remained Scientists and engineers with disabilities have an

unemployment rate much greater than their peers, and even greater than that of the U.S.
general labor force Female scientists and engineers have lower median salaries than do

their male counterparts in most broad occupational groups. Underrepresented populations
also hold a small (8.9 percent) share of academic positions, which is considerably lower
than their share of the population (NSF, 2021).
Enforcement and Accountability

To ensure the success of NIH inclusion policies, internal monitoring systems include

offices, working groups, and committees established across the NIH. An example of a
committee used to monitor the progress of NIH policies on the inclusion of

underrepresented and excluded populations across the lifespan in clinical research is the
Inclusion Governance Committee, which is responsible for monitoring NIH extramural

grants and ensuring diversity reporting (Nours, 2021). The NIH also seeks information and
advice from the public and hosts workshops that provide researchers with evidence-based
approaches in meeting these policies. For example, the Inclusion Across the Lifespan-II
workshop provided researchers information about the inclusion of pediatric and older
populations in clinical studies in meeting the IAL policy (NIH, 2020).
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Accountability to inclusion policies occurs differently for intramural and extramural

clinical research. Intramurally, monitoring for adherence to these policies occurs primarily
at the scientific or chief director level. Extramurally, researchers applying for NIH grants
must justify their study populations as part of the process to be considered for funding.

Extramural researchers must also work with NIH staff to resolve any issues concerning
lack of inclusion of certain populations prior to grant approval. Progress reports on a

study’s development are monitored by NIH program officers to ensure that all principal

investigators meet an acceptable threshold for the number of participants and inclusion
criteria in the study’s population. Phase 3 clinical trials are required to report results of

sex/gender and race/ethnicity data into ClinicalTrials.gov so that this information can be
monitored (Nours, 2021).

NIH also requires that funded researchers submit a Research Performance Progress

Report, or RPPR, annually that asks grantees about their current accomplishments for the

project, upcoming plans, and significant changes regarding human or animal subjects (NIH,

2018). This information is entered into eRA Commons and is used for accessing and

sharing information over the life of a study (NIH, 2016). These progress reports must be

approved by NIH for continued funding. NIH then externally reports their inclusion data in
a format that is disaggregated by Research, Condition, and Disease Categorization (RCDC)
categories. This RCDC data can be found on the NIH Research Portfolio Online Reporting
Tools (RePORT) website (Nours, 2021).

Throughout the history of NIH policies, adaptation has been critical, as some policies

have not been sufficient to encourage scientists to broaden their study inclusion criteria.

Although current policies are encouraging, underrepresented and excluded populations are
still underrepresented in clinical trials of some diseases, such as cardiovascular disease,

hepatitis, digestive diseases, HIV/AIDS, Alzheimer’s disease, and chronic kidney disease.

Improper analyses and disaggregated data in publications exist due to the lack of inclusion
in clinical research, impeding the generalizability of scientific findings to the broader

population (Nours, 2021a). Therefore, further adaptation is needed to adequately diversify
clinical trial participation. Investigator bias must also be addressed. In a 2018 study to
evaluate compliance with inclusion and assessment of women and racial and ethnic

minority population groups in randomized controlled trials, it was found that both male
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and female researchers perform equally poorly during analysis and reporting of women in
clinical studies, and both male and female participants show the same amount of gender
bias in decision making (Geller et al., 2018).

Much work also remains to achieve compliance with existing policies. Organizations

such as the Office of Research on Women’s Health, which monitor compliance, are crucial.
The ORWH has created resources such as the Inclusion Outreach Toolkit to help principal
investigators fulfill their responsibility to conduct inclusive research (Mistretta and

Mistretta, 2016; Nours, 2021). Furthermore, the NIH created three free e-learning courses

as well as a high-level quarterly publication called Women’s Health In Focus at NIH to raise
awareness of the health of women and marginalized populations (Nours, 2021a).

Strengthening ORWH and other institutional accountability mechanisms could likely
improve achieving inclusivity objectives.

Food and Drug Administration

The FDA has been working for decades to ensure that people of different ages, races,

ethnic groups, and genders are included in clinical trials. The official stance of the FDA is

that clinical trial participants should be representative of the patients who will ultimately
use the medical products that the FDA evaluates, because people of different ages,

ethnicities or races can react differently to medical products for a variety of reasons (NIH,

2020b). The agency has primarily promoted diversity by publishing guidelines that inform
sponsors and drug manufactures of the FDA’s current thinking and regulatory
interpretations (FDA, 2021a).

In 1985, the FDA introduced “Content and Format of a New Drug Application” (21

CFR 314.50 (d)(5)(v)), its first guidance on analyzing specific subgroups such as pediatric,
geriatric, and renal failure patients to evaluate whether dosing modifications were

necessary in these populations (FDA, 1985). The inclusion of renal failure patients could be
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considered early progress for individuals with disabilities. This regulation did not include
gender and race as subgroups.

An early breakthrough for gender inclusion came following the work of the first HHS

task force on women’s health, established in 1983, which produced a 1985 report on

women’s health issues encouraging reexamination of extant policies excluding women of
childbearing potential from clinical trial participation (HHS, 1985). The FDA responded

with the 1987 publication of a guidance for industry, “Guideline for the Format and Context
of the Nonclinical Pharmacology/Toxicology Section of an Application,” which set an

expectation that both sexes of animals should be used to provide valuable information in
preclinical drug safety studies (FDA, 1987). In the following year, the FDA released
“Guidance for the Format and Content of the Clinical and Statistical Section of an

Application” in which it recommended analyzing data from clinical pharmacology studies

for safety and efficacy by sex, race, and age (FDA, 1988). In addition, the FDA issued a 1989

guidance aimed at drugs used in the elderly that included “Guidelines for the Format and
Content of the Clinical and Statistical Sections of an Application” (FDA, 1989a). This

guideline recommended the analysis of safety and efficacy data to determine the influence

of demographic factors such as age and sex in Phase 2 or Phase 3 trials (the final two stages
of clinical testing prior to drug approval).

Although the 1988 and 1989 guidance documents aimed to promote evaluation of

drug effectiveness based on gender, a landmark GAO report in 1992 concluded that women

were nonetheless being underrepresented in clinical trials and trial data were often not
analyzed for differences in therapeutic response by sex (GAO, 1992). This report was
prompted by a request from Congress based on studies in the medical literature that

women tended to metabolize antihypertensive and cardiovascular drugs at a slower rate

than men, and that drug interactions with female hormones and use of oral contraceptives

could have caused different responses putting women at risk if the FDA approved drugs on

the basis of clinical trials in which women were underrepresented (GAO, 1992; Tamargo et
al., 2017). The GAO report found that for more than 60 percent of drug trials, the

representation of women in the trial population was less than the proportion of women in
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the population with the corresponding disease. The GAO concluded that the FDA had not

issued adequate guidance for drug manufacturers to determine the extent and sufficiency
of female representation in Phase 1 and 2 trials. For example, the FDA did not define the

term representative and drug manufacturers were uncertain of FDA expectations around
that term.

While the 1992 GAO report did not evaluate the “appropriateness” of the FDA policy

of excluding women of childbearing potential, in 1993 the FDA withdrew its restriction on

the participation of women in early clinical trials (GAO, 1992). This retraction was believed
to have been prompted by analyses of published clinical trials that showed that trials of

aspirin or antianginal drugs had few or no women in them, which made it uncertain how

they worked in women (FDA, 1989b; GAO, 1992). In addition, there had been concerns that
the 1977 policy may have led to a general lack of participation of women in drug

development studies (DiPietro and Liu, 2016). Concerns about the efficacy of drugs in

women also arose at a time when the FDA and the scientific community were focusing the
need for individualized treatment and there had been a lack of specific studies of

pharmacokinetics in women even when gender-related differences may be expected or
important, such as differences due to menopause or the menstrual cycle, or oral

contraceptive use, or differences based on body fat percentage, weight, or muscle mass. In
addition, the 1977 policy had prevented the gathering of early information on drug

response in women that could be used in the design of Phase 2 and 3 trials and may have
delayed discovery of gender-based variation in drug effects (FDA, 1993). Earlier

participation of women in clinical trials could have led to making appropriate gender-based

adjustments in larger studies, such as doses based on weight rather than fixed doses. Still,

the FDA did not require that women be included in trials (Wood, 2021). The agency merely
stated that it would expect careful, gender-based characterization of drug effects, such as
quantifying differences in dose-response and maximum size of effects. The FDA also

recommended pharmacokinetic and pharmacodynamics screening in women as a tool to
detect differences and analyses of safety and efficacy by sex.
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In 1994, the FDA Office of Women’s Health was established to guide the agency on

policies for the inclusion of women in clinical trials (HHS, 1994). Within the same year, an

Institute of Medicine report, Women and Health Research: Ethical and Legal Issues of

Including Women in Clinical Studies, Volume 2, Workshop and Commissioned Papers, called

attention to the forms of historical gender bias in the design and implementation of trials
(IOM, 1994). Spurred by these concerns, Congress released a 1997 regulation, “FDMA

Section 115: Clinical Investigations (b) Women and Minorities Regulation,” that required

the FDA and NIH to review and develop guidance on the inclusion of women and minorities
in clinical trials. 1 To comply with this regulation, the FDA issued the Demographic Rule in

1998, revising the New Drug Applications (NDA) content to require safety and efficacy data
to be presented by gender, age, and racial subgroups and dosage modifications to be

identified for specific subgroups (FDA, 1998). This rule gave the FDA the authority to

refuse any NDA that did not analyze safety and efficacy data appropriately. It also required
data on participation in Investigational New Drug (IND) applications to be presented by
sex, age, and race so that any potential deficiencies in the NDA submission could be
identified. In addition, a 1999 FDA guidance recommended the use of population

pharmacokinetics to help identify differences in drug safety and efficacy among population
subgroups (FDA, 1999). In 2000, Congress passed a law titled Amendment to the Clinical

Hold Regulations for Products Intended for Life-Threatening Diseases (21 CFR 312.42) that
permitted the FDA to place clinical holds on IND studies if men or women were excluded
due to reproductive potential from clinical trials on a serious or life-threatening illness.

Although these policies aimed to increase the inclusion of underrepresented and

excluded populations in trials, there were important shortcomings. The 1998 Demographic
Rule had the force of law but lacked specificity relative to previous guidance, as it did not

include criteria to determine the number of women to be included. The guidance issued in

2000 also did not require the inclusion of any particular number of men or women. A 2001
GAO report that examined these policies found that around one-third of NDAs and 39

percent of IND documents failed to meet the requirements of the 1998 FDA regulation.
1

Food and Drug Administration Modernization Act of 1997, S. 830, 105th Congress, November 21, 1997.
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Although the FDA had the authority to suspend research if women were excluded for their

reproductive potential, it had never done so. In addition, the report found that women were
only 22 percent of the participants in the small-scale safety trials in which dosage levels

were set. There also was no management system to track the inclusion of women in trials

or to monitor compliance with existing regulations. The FDA had no criteria to determine

whether reviews of NDAs adequately addressed sex differences, and FDA medical officers
had not been required to discuss sex differences in their own reviews of NDAs. Thus, the

FDA lacked tools to enforce its own regulations and ensure that its reviewers consistently
documented sex differences in NDAs (GAO, 2001).

To address some of these limitations, between 2002 and 2005, the FDA issued

multiple recommendations for the inclusion and safety of pregnant women in clinical trials.
In 2002, an FDA regulation on establishing pregnancy exposure registries provided

guidance on monitoring the outcomes of pregnancies exposed to specific medical products

with the goal of providing clinically relevant data to medical providers for treating patients
who are pregnant (FDA, 2002). In a 2004 guidance, the FDA provided a basic framework

for designing and conducting pharmacokinetic and pharmacodynamics studies in pregnant
women, and provided instructions on how to assess the influence of pregnancy on

pharmacokinetics and pharmacodynamics of medical products (FDA, 2004). A final draft
guidance was released in 2018 entitled “Pregnant Women: Scientific and Ethical

Considerations for Inclusion in Clinical Trials” that supported an informed and balanced
approach for gathering data on the use of medical products during pregnancy by

encouraging judicious inclusion of pregnant women in trials and careful attention to fetal
risk (FDA, 2018).

A push for diversity spurred Congress to pass Section 907 of the FDA Safety and

Innovation Act of 2012 (FDASIA) (P.L. 112-144) that directed the FDA to investigate how

well demographic subgroups were included in clinical trials and whether subgroup-specific

safety and efficacy data were available (FDA, 2012). This law also required the FDA to

provide Congress with an action plan that addressed improving the completeness and

quality of data analyses on demographic subgroups. To fulfill these directives, the FDA
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drafted a report, Collection, Analysis, and Availability of Demographic Subgroup Data for

FDA-Approved Medical Products, to address the extent to which demographic subgroups

participated in clinical trials and whether the relevant subgroup analyses were performed

in a manner consistent with FDA regulations (FDA, 2013). The FDA found variability across
medical product types in the extent to which demographic data were analyzed. In some
applications, subgroup analyses were limited by low sample size. Racial minority
population subgroups were often underrepresented in trials. Communication of

demographic information to the public also tended to vary for medical devices compared
with drugs and biologics due to differences in the FDA regulatory frameworks.

In 2014, the FDA released Action Plan to Enhance the Collection and Availability of

Demographic Subgroup Data, as necessitated by Section 907. This action plan outlined
recommendations for the inclusion of demographic data in labeling and the public

availability of these data. It also included new guidelines to encourage greater demographic
subgroup inclusion in trials, plans to work with sponsors to improve information on

demographic subgroups in NDAs and INDs, and intentions of strengthening FDA reviewer
training by adding education in inclusion, analysis, and communication of clinical data

(FDA, 2014b). In another 2014 guidance, the FDA outlined its expectation for sex-specific
patient enrollment, analysis of the data, and reporting of the study information with the

intention of improving the quality and consistency of data. Through this guidance, the FDA
encouraged sponsors to investigate reasons for the lack of enrollment of women and

suggested measures to correct this imbalance. For example, if women’s participation

dropped substantially after the initial trial screening, then the study criteria may have to be
examined to reduce the unintentional exclusion of women. The guidance also provided
recommendations to improve enrollment such as targeting investigation sites where

women could be more easily recruited, considering alternative communication strategies

for recruitment, and maintaining open enrollment for women until a target proportion has
been achieved (FDA, 2014a).

Although several FDA regulations in the 1990s addressed the inclusion of women in

trials, fewer regulations specifically targeted the inclusion of racial and ethnic minority
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population groups. When the Office of Women’s Health sought to raise the issue of

terminology for race in the 1990s, the FDA initially exempted itself from OMB definitions of
race. The Office of Women’s Health raised the issue again in 2004 when it drafted the first
guidance around inclusivity on race that adopted the OMB definition of race and ethnicity
for reporting trial populations. This draft was not finalized until 2016 (Wood, 2021).

The Office of Minority Health was only established in 2010 as part of the ACA to

advise the FDA on reducing health disparities among racial and ethnic groups (DiPietro and
Liu, 2016). In 2016, the FDA released the guidance entitled “Collection of Race and

Ethnicity Data in Clinical Trials: Guidance for Industry and Food and Drug Administration
Staff” to provide instructions on the use of standardized terminology for demographic

information (age, sex, gender, race, and ethnicity) based on OMB directives, to ensure that

subgroup data was collected consistently(FDA, 2016). This was a very limited guidance that
only discussed the terms used to describe “non-white” populations but did not explicitly
encourage inclusion of these populations in trials. A guidance for medical devices was

released in 2017, “Evaluation and Reporting of Age-, Race-, and Ethnicity-Specific Data in
Medical Device Clinical Studies,” in which the FDA provided recommendations for the

evaluation and reporting of demographic-specific data in clinical studies (FDA, 2017). The
guidance covered why diverse representation was important and identified potential

barriers to enrollment, as well as provided recommendations to overcome those barriers.
Around this time, the FDA also began to require the use of Drug Trials Snapshots

that provided information about the populations that participated in FDA-supported

clinical trials, and highlighted whether there were any differences in benefits and/or side
effects by sex, race, ethnicity, and age (FDA, 2020a). Although the use of Snapshots has
marked progress in ensuring that demographic information is transparent and made

available to the public, it has had limitations. The Snapshots only cover 2015 onward, and
only provide information from Phase 3 studies or products that already have been

approved (Wood, 2021). A final guidance was issued in 2020 titled “Enhancing the

Diversity of Clinical Trial Populations – Eligibility Criteria, Enrollment Practices, and Trial
Designs Guidance for Industry,” specifically addressing the need to enhance diversity of
85
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

clinical trial populations by modifying eligibility criteria, enrollment practices, and trial

designs(FDA, 2020c) . The guidance advises that drug sponsors have a “plan for inclusion of

clinically relevant populations no later than the end of the Phase 2 meeting.” Through this

guidance, the FDA satisfied a mandate under Section 601 (a)(3) of the FDA Reauthorization
Act of 2017 (FDARA) (P.L. 115-52) to broaden and develop eligibility criteria with no
unnecessary exclusions for clinical trials, improve trial recruitment so that trial

participants reflect the population that will use the drug, and apply these recommendations
to clinical trials (FDA, 2020c).

This guidance also aimed at promoting enrollment of individuals with disabilities in

clinical trials. For individuals such as older adults, disabled, or cognitively impaired

individuals who need caregiver help or transportation, a requirement to make frequent

visits to trial sites can be problematic and hinder participation. To make participation in
clinical trials less burdensome, the FDA has proposed measures such as reducing the

frequency of visits, considering whether visits could be replaced by telephone or virtual

means, making participants aware of reimbursements for travel and lodging expenses for

trial participation, and using mobile medical professionals to visit and evaluate participants
or collect blood samples (Stephenson, 2020).

While historically the FDA has often used sex and gender synonymously, this

guidance noted that the FDA recognizes that for some clinical trial participants, gender and

sex may not be concordant. Still, it stated that discussion of this topic falls outside the scope
of the guidance. Sexual minority populations remain largely overlooked by FDA policies
(FDA, 2020d).
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Enforcement, Incentives and Accountability

Thus far, the FDA has undertaken various measures to improve diversity in clinical

trials primarily via guidance documents and the use of Drug Trials Snapshots. Despite these
efforts, certain demographic groups have remained underrepresented in many trials. The
measures taken by the FDA have limitations that must be addressed so that populations

participating in trials reflect the diversity of the population at large that will be using the
drugs/medical products. One such limitation is the lack of enforcement of FDA guidance.
Notably, most guidance documents contain the following disclaimer:

FDA’s guidance documents, including this guidance, do not establish legally

enforceable responsibilities. Instead, guidances describe the Agency’s current

thinking on a topic and should be viewed only as recommendations, unless specific
regulatory or statutory requirements are cited. The use of the word should in

Agency guidances means that something is suggested or recommended, but not
required.

The FDA encourages inclusivity but lacks the power to enforce recommendations

made in published guidance documents. Although the FDA can make recommendations, it

has limited capacity to enforce them. This dynamic may have developed in part because the
FDA does not fund investigational drug trials, but rather assesses them, giving the agency

less bargaining power compared with the NIH, which can provide funding. However, this is
not an insurmountable barrier, especially since the 2000 law gave the FDA the power to
put a clinical trial on hold if men or women were being excluded due to reproductive

potential. Although the FDA does not appear to have ever put a trial on hold for this reason,
such regulations can be leveraged to ensure that sponsors do everything in their power to
improve enrollment practices and increase ease of enrollment so that clinical trials can be
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more inclusive. In addition, FDA also has authority within the Investigational New Drug and
Investigational Device Exemption processes to provide feedback to sponsors of clinical

trials. The IND process is needed for sponsors to be able to ship the investigational drug

across state lines, and involves determining if the product is reasonably safe for initial use

in humans and that the pharmacology of the compound justifies its use commercially (FDA,
2021a). Given the safety concerns of not including a diverse population in drug testing, this
process could be leveraged by FDA to hold investigators accountable.

FDA progress has also been slow and tends to be reactive to congressional prodding.

Developing a guidance is a long and resource-intensive process, and often there has been a
lack of bandwidth to produce guidelines to improve inclusivity in trials. Such guidelines
have been created in response to laws from Congress, but in the absence of such legal

directives there has been limited planning to promote diversity. Changes have tended to
arise not from leadership within the agency but from congressional action. The lack of
internal initiative and leadership to independently create policies for inclusion has

hampered progress toward diversity. In addition, too often if gender or race/ethnicity

differences are not proven (e.g., difference in symptoms of a heart attack in women), then
they have been treated as though absent (Wood, 2021). A more cautious approach could

help to increase concern for the lack of diversity in clinical trials. Finally, the lack of

standardization of submission of NDAs and INDs has been problematic. Since every

sponsor tends to design trials differently and can label trial characteristics differently in the
database (Wood, 2021), there has been no clear standard of submission. Thus, analyzing
data and obtaining intersectional data from the FDA has been challenging. Setting
guidelines for submission across trials of medical products and drugs could help

standardize data collection which could further aid in analysis. Although the FDA has made
major progress in ensuring more inclusivity within clinical trials, it must continue to try to
enforce its recommendations to ensure that trial populations reflect the diversity of
populations at large.

In addition to enforcement and accountability measures, FDA could do more to

incentivize industry to have more diverse clinical trials. This would encourage industry to
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fill an unmet need in drug development and there is precedent for these policy incentives.

In 1983, Congress passed the Orphan Drug Act (ODA) to encourage industry to develop

new drugs for rare diseases. The ODA provides tax credits to offset the cost of research and
development for these rare diseases, waiving of Prescription Drug User fees, as well as a

seven year extension of market exclusivity for eligible products. This has undoubtedly led
to an increase in the number of drugs for rare diseases, with over 800 drug indications

approved between 1983 and 2019, compared to only 38 drugs prior to the passage of the
ODA (Aitken et al., 2019). An analysis found that the ODA led to “a 69% increase in the

annual, flow of new clinical trials for drugs for ‘traditional’ long-established rare diseases”

(Yin, 2008). Similar incentives could be developed to increase the diversity of clinical trials
and clinical research and incentivize developing research infrastructure that includes
communities from the outset of the research design.

However, these policies would need to be developed carefully to minimize costs for

the public and patients, with an observation for lessons learned from the ODA. While the

ODA has done a great deal for rare diseases, there are growing concerns about its costs. As
the number of treatments for orphan drugs increases, there are increased concerns about
the high costs of orphan drugs, their potential to threaten insurance premium levels, and
their accessibility for many patients due to their high costs (Pearson et al., 2022). In

addition, a 2018 GAO report found inconsistent and incomplete reviews in the process of

designating medicines as orphan drugs, indicating that drug companies may be overusing
the classification to maximize profits (GAO, 2018).

The committee feels that some of these incentives could still be implemented with

some guardrails in place that may minimize some of the downsides of the ODA. For

example, a recent white paper analyzed some policy options to prevent some of these costs,
including establishing a maximum revenue threshold to be eligible for ODA incentives,

using sliding scale bonuses or refunds depending on outcomes for a particular drug, using
volume-based contracts to purchase large volumes of drugs for rare conditions, and more

(Pearson et al., 2022). These provisions could be considered and written into any potential
new legislation to minimize the risk of harm while still providing incentives to private
industry to diversity clinical trials and clinical research.
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Centers for Disease Control and Prevention

The Centers for Disease Control and Prevention (CDC) sponsor a wide range of

public health initiatives, including providing funding for local and state public health

agencies. The research mission of the CDC is to support public health studies, and it often

sponsors retrospective examinations of public health issues. Funding clinical trials makes

up a small portion of the CDC’s research budget, but the agency still regulates recruitment
of diverse demographics.

CDC policies promoting inclusion of diverse populations in research have been

largely catalyzed by federal laws. The 1993 NIH Revitalization Act did not govern the CDC,
but the legislation spurred the CDC to create its own policies on inclusion of women and

diverse races and ethnicities in research participation (Geller et al., 2011). In 1995, the CDC

issued the “Policy on the Inclusion of Women and Racial and Ethnic Minorities in Externally
Awarded Research,” applying to extramural research activities (CDC, 1995). In 1996, the
CDC released “Inclusion of Women and Racial and Ethnic Minorities in Research,” which
applied to intramural research (CDC, 1996). The ordinances stated that women and
members of racial and ethnic minority population groups should be adequately

represented in all CDC research involving human subjects, in the absence of a compelling

reason for exclusion. They further stipulated that women of childbearing potential should
not be routinely excluded from research without proper cause. The policies provided

guidance on how these goals for inclusion could be met by investigators. For example, if all

diverse groups could not be included in a single study, multiple studies could be conducted.
The policies also stated that it was not necessary to provide the statistical power to test

hypotheses in all groups separately, but that if differences between groups are plausible,
this should be tested in the study design. Further, study proposals should include
discussion of the inclusion or exclusion of minority groups (CDC, 1995, 1996).

The CDC policy on inclusion of women and ethnic and racial minority populations

was closely followed by the more general policy in 1997, “CDC Procedures for Protection of
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Human Research Participants” (CDC, 1997) This new policy restated an abridged version of
the 1996 ordinance, placing it into context of protections of other policies for the
protection of human subjects.

The CDC revised the 1996 “Inclusion of Women and Racial and Ethnic Minorities in

Research” policy in 2010. This policy united the past separate policies on extramural and
intramural research into a single policy. The revised policy strengthened the call for

representation in clinical research by stating that direct efforts should be made to actively
recruit and enroll women and minority population groups in all funded research (CDC,

2010).

Protections for children in clinical research were codified in the 1997 “CDC

Procedures for Protection of Human Research Participants.” The 1997 guidelines deferred
to local and state laws on medical consent for minors to determine whether it is

appropriate for a minor to participate in a research study. However, the policy also stated
that the minimum requirements for consent in a local jurisdiction do not necessarily

authorize a minor’s involvement in a research study. The policy gives latitude to the study’s
institutional review board (IRB) to determine the ethical parameters for a minor’s

involvement in research. The IRB should weigh risks to the children in the study with the
benefits the research may provide to children as a group. The ordinance also stresses the
importance that research poses a “minimal risk” to children, as adjudicated by the IRB. It
outlines minimal risk research activities that are usually acceptable for children, such as

urinalysis, venipuncture, electroencephalography, and allergy scratch tests (CDC, 1997).

The CDC issued an explicit policy on children in research in 2006 (updated in 2011)

entitled “Inclusion of Persons under the Age of 21 in Research.” According to this policy,
research proposals must include a rationale to include or exclude persons under 21 in

intramural or extramural research—similar to the provisions in the “Inclusion of Women
and Racial and Ethnic Minorities in Research” policy (CDC, 2011).

While the CDC’s public health research and initiatives have received a plethora of

academic attention, there has been less research on the clinical trial policies of the CDC. The
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CDC devotes a smaller proportion of its funding to clinical trials, but further attention to
this issue may be useful.

Centers for Medicare and Medicaid Services

In addition to the CDC, other federal agencies that sponsor or regulate clinical trials

include the Department of Defense, the Agency for Healthcare Research and Quality

(AHRQ), and the Centers for Medicare and Medicaid Services (CMS) (HHS, 2017). The role

that CMS plays in funding diverse clinical trials is especially important. While costs of

routine care to participants in trials are usually covered by Medicare, many costs are borne
by the participants, decreasing participation especially among financially disadvantaged

patients (Medicare advantage, 2009). For participants receiving Medicaid benefits, there
were historically no federal mandates for clinical trial coverage, making it prohibitively

expensive for many Medicaid beneficiaries to participate in clinical trials (Winkfield et al.,

2018).

This changed in 2000, when President Clinton issued an executive memorandum

directing the secretary of HHS to cover the routine patient care costs associated with
clinical trials, as well as costs due to any medical complications (The White House,

2000).The Health Care Financing Administration (the predecessor to CMS) responded to

the executive order with a policy specifying that Medicare would cover “routine” costs that
accompany clinical trial participation, including diagnostic tests, hospital charges, and

provider fees, but excluding reimbursement for “items and services provided solely to
satisfy data collection” (CMS, 2000). The exception is thought to have created major
barriers that prevented community providers from participating in clinical trial

enrollment, which in turn disproportionately affected racial and ethnic minority population
groups. CMS updated its clinical trial policy in July 2007 with clarifications and some

additional coverage items. However, the policy still excludes items and services for data
collection (CMS, 2007).
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In 2014, CMS released an updated guidance that allows CMS to determine coverage

of an item or service only in the context of a clinical study. In its coverage with evidence
development for transcatheter mitral valve repair, for example, CMS explicitly noted,

“study protocol must explicitly discuss subpopulations affected by the treatment under

investigation, particularly traditionally underrepresented groups in clinical studies, how

the inclusion and exclusion criteria affect enrollment of these populations, and a plan for
the retention and reporting of said populations on the trial” (CMS, 2008). Such

requirements by CMS have the potential to change the landscape of clinical trial

representation because millions of Americans served by Medicare who have been

traditionally underrepresented in clinical trials could now be recognized and actively

recruited. Additionally, the $2.3 trillion omnibus spending and relief package passed by

Congress in 2020 guaranteed, for the first time, routine costs for clinical trials for Medicaid
recipients by 2022, expanding access for many low-income participants (Takvorian et al.,

2021). Still, transportation, time away from work, and other ancillary costs remain barriers
that will need to be addressed for participants despite their coverage status. In addition,

the committee is not aware of any studies that specifically examine the impact that these
reimbursement policies have had on accessibility for participation in clinical trials, the

extent that they are utilized by participants, and any barriers that remain for participants
accessing these coverage options. Finally, while the updated version of this policy

mandated that peer review of study protocols should assess “the adequacy of plans to

include both genders, minorities, children, and special populations as appropriate for the
scientific goals of the research,” it omitted sexual and gender minority populations (NIH,
2019b).

CMS and the Center for Medicare and Medicaid Innovation also conduct

demonstration projects, which are pragmatic clinical studies testing the effectiveness of
different strategies and financial/reimbursement incentives for quality or outcome

improvement. These studies involve data collection across sites, and achieving diverse
enrollment has been a priority.
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Agency for Healthcare Research and Quality

AHRQ is an agency within HHS that has a mission to improve the safety and quality

of America’s health-care system. The Healthcare Research and Quality Act of 1999 (P.L.

106-129) established the Office of Priority Populations within AHRQ. Subsequently, AHRQ
has required that all AHRQ-supported research includes priority populations unless a

compelling justification is provided against inclusion. Priority populations initially included
women, children, and racial and ethnic minority population groups; populations with

special health-care needs (chronic illness, disabilities, and end-of-life care needs); and

elderly, low-income, inner-city, and rural populations (AHRQ, 2021).

In 2021, President Biden signed Executive Order 13985, titled “Advancing Racial

Equity and Support for Underserved Communities through the Federal Government” and
defined underserved communities as individuals who have been denied “consistent and

systematic fair, just, and impartial treatment.” Specifically, it identified “Black, Latino, and

Indigenous and Native American persons; Asian Americans and Pacific Islanders and other
persons of color; members of religious minorities; lesbian, gay, bisexual, transgender, and
queer (LGBTQ+) persons; persons with disabilities; persons who live in rural areas; and

persons otherwise adversely affected by persistent poverty or inequality” as underserved

communities (Executive Office of the President, 2021). Subsequently, the AHRQ updated its
Policy on the Inclusion of Priority Populations in Research (NOT-HS-21-015) to expand its
definition of priority populations to match those groups identified in Executive Order
13985 (AHRQ, 2021).

The Patient-Centered Outcomes Research Institute (PCORI) is a U.S.-based nonprofit

institute created through the ACA (IRS, n.d.). Its funding comes from the Patient-Centered

Outcomes Research Trust Fund (PCORTF) authorized by Congress in 2010 under the ACA,
and reauthorized again in 2020 under the Further Consolidated Appropriations Act (P.L.
116-94). With PCORTF funding, in 2014, PCORI launched PCORnet, a national patient-

centered clinical research network (Fleurence et al., 2014). PCORnet published “Diversity
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and Inclusion in PCORnet: Need and Recommendations” to set guiding principles for

diversity and inclusion in PCORnet. The guidance called for inclusion and prioritizing

underrepresented groups affected by the outcomes of research, including “people of color,

rural/inner-city populations, pregnant and lactating women, gender and sexual minorities,
individuals with disabilities, and other audiences commonly underrepresented in clinical

research” (PCORI, n.d.) PCORI has also undertaken numerous measures recently to expand

its work toward diversity, equity, and inclusion. The agency created an internal steering

committee that is developing a comprehensive action plan to enhance diversity, equity, and
inclusion. PCORI is also developing a data collection strategic framework with attention to
diversity and inclusion.
The Common Rule

Many federal agencies are subject to the Common Rule (45 CFR 46), most recently

revised in 2018 (HHS, 2017). The Common Rule is the blanket federal policy for the

protection of human subjects that IRBs are expected to follow. The Common Rule requires
that selection of research subjects be equitable, but it does not further specify inclusive
recruitment of diverse subpopulations. Rather, the rule states that IRBs should be

particularly cognizant of the special problems of research with subjects vulnerable to
coercion or undue influence, such as children, prisoners, individuals with impaired

decision-making capacity, or economically or educationally disadvantaged persons, and

that additional safeguards should be included in studies to protect the rights and welfare of
these subjects. The rule requires that IRBs should be composed of diverse individuals, and
if an IRB regularly reviews research that involves a category of subjects that is vulnerable
to coercion or undue influence, the IRB should consider including one or more members
knowledgeable about and experienced in working with these categories of subjects. The
Common Rule also specifies particular ethical regulations for children and pregnant

women. One notable change in the 2018 revision was the removal of pregnant women from
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the “vulnerable” category of research subjects. This was in response to criticism that

women were being unfairly excluded from research studies, to the detriment of designing
treatments for women (NIH, 2019a). The revision aimed to increase the participation of

women in research studies and to improve the recommendations for prescribing
interventions for pregnant women (Hurley, 2017).

Enforcement and Accountability of CDC, CMS, AHRQ, and Common Rule

U.S. government agency policies on inclusion are enforced through different means.

For example, CMS has an expectation that all supported clinical studies demonstrate

adherence to inclusivity requirements, and that the agency would not anticipate approving
a study that does not meet the requirements (CMS, 2014). The AHRQ peer review

regulation requires that reviewers of grant and contract applications include their

assessment of the proposed inclusion plan for priority populations in evaluating the overall
scientific and technical merits of applications. Similarly, the CDC requires that grant
reviewers abide by CDC policies on inclusion and diversity. Beyond grant review,

accountability to inclusion policies also comes from a research applicant’s IRB and

oversight from HHS’s Office for Human Research Protections (OHRP). The Common Rule

grants latitude to IRBs to review research projects under the Common Rule’s requirement
that subject recruitment is equitable (HHS, 2017). However, the extent to which this is
actually accomplished by IRBs in practice can depend upon the individual IRB’s

commitment to and interpretation of this objective. While OHRP does not directly oversee

compliance of individual research studies, it does issue written assurances of compliance to

research institutions, such as universities and academic medical centers, which allow

investigators to perform research within the institutions. If an institution is noncompliant
with the Common Rule, OHRP can revoke its assurance.
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SPECIAL POPULATIONS

The Congress shall have the power to regulate commerce with foreign nations, and
among the several states, and with the Indian tribes.

– Article 1, Section 8, United States Constitution, September 17, 1787
Including special populations in research is critical for addressing research

questions. According to a 2018 review, “when special populations have been included into
clinical trials, numerous age-dependent, community, cultural and genetic features have
come to light.” However, including these populations on clinical research requires

consideration and use of best practices, such as building trust, conducting clinical trials that
are relevant to special population, providing incentives and compensation, as well as

offering options for participants to easily opt-out of the research (Winter et al., 2018).

Who are special populations? “It was not until the establishment of NIAAA [National

Institute on Alcohol Abuse and Alcoholism] in the early 1970s, that using the concept of

special populations as a categorizing strategy (both for funding and for the development of
treatment programs) became prominent” (IOM, 1990). There is no standard definition of

special populations; depending on where the term is used—in social work, education,

medicine, criminal justice, or human services—the groups included will be defined by
different terms.
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Sovereign Nations

An unknown, legal, complex, and unique relationship exists between the United

States and tribal nations. Hundreds of treaties, the Supreme Court, the President, Congress,
executive orders, and laws have created a fundamental contract between 574 sovereign
tribal nations and the United States (Federal Register, Vol. 86, No. 18), which recognize
tribal nations as sovereign “domestic dependent nations under the protection” of the

United States, and as sovereign nations, “exercise inherent powers over their members and
territory” (Executive Order 13084, May 14, 1998). It is important to understand

sovereignty and how it will play a role in research. In 2004, Kalt and Singer wrote Myths

and Realities of Tribal Sovereignty: The Law and Economics of Indian Self-Rule, wherein the

effects of tribal sovereignty reflected a three-decade resurgence in Indian country (Kalt and

Singer, 2004). What happened 30 years earlier that engendered the resurgence? The

passage of the Indian Self-Determination and Education Assistance Act of 1975 (P.L. 93-

638) provides for maximum Indian participation in the government and education of the

Indian people; provides for the full participation of Indian tribes in programs and services
conducted by the federal government for Indians, and encourages the development of

human resources of the Indian people; establishes a program of assistance to upgrade

Indian education; supports the right of Indian citizens to control their own educational

activities; and for other purposes. The act also provides tribal nations with the opportunity
(other purposes) to manage health-care services in their local area, providing medical,

dental, and behavioral health-care needs to improve the health and well-being of tribal
members.
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Indian Health Services

Specific challenges exist when trying to recruit American Indians related to both

their physical locations and the structure of the Indian Health Service (IHS). Over 75

percent of American Indians live in urban areas, while only 1 percent of IHS funds are

allocated to clinics in these areas; opportunities to interact with possible researchers is
thus significantly limited (HHS, 2022a). Additionally, most studies require IHS and/or
tribal approval, in addition to standard IRB approval, requiring additional care and
consideration by investigators for navigating this system (Giuliano et al., 2000).

Millions of acres of tribal lands have been given up to the federal government;

nearly all the land was acquired via treaty or agreement with tribal nations. In return, the
federal government promised to provide health, education, and general welfare for

reservation residents. These promises are known as “the United States trust responsibility
to all Indians.” It is the federal government’s responsibility to protect tribal treaty rights,
lands, assets, and resources, as well as carry out the mandates of federal law concerning
tribal nations (112th Congress, 2nd Session). In April 2020, the National Tribal Budget

Formulation Workgroup requested an “adequate level of funding” for the IHS Fiscal Year

2022 Budget. The President’s Fiscal Year 2022 Budget includes an increase of $2.2 billion

dollars in discretionary funding for IHS, or 36 percent above FY 2021, which is the largest
single-year funding increase for IHS in decades (IHS, 2021). Preventable and treatable
diseases, lack of basic health system infrastructure, and past failed policies all have

contributed to avoidable health disparities, lower life expectancies (see Table 3-1), and
keeps reservations and the tribal members to a life in impoverished health conditions

(NIHB, 2020). The IHS is the federal agency that oversees and provides health care to tribal
communities through Indian tribes, tribal organizations, and urban Indian organizations.
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TABLE 3-1 2020 Life Expectancy at Birth
Years

Women

Men

American Indians/Alaska Natives

78.4

81.1

75.8

Non-Hispanic whites

80.6

82.7

78.4

SOURCE: U.S. Department of Health and Human Services, Office of Minority Health,
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=3&lvlid=62.

Before COVID-19, the IHS was already so underfunded that expenditures per patient

were just one-fourth of the amount spent in the Department of Veteran’s Affairs healthcare system and one-sixth of what is spent for Medicare. IHS facilities are, on average,
understaffed by 25 percent (GAO, 2018). Direct care, or medical and dental care that

American Indians and Alaska Natives receive at an IHS or tribal medical facility, is covered
through health benefits from the IHS. When a patient requires care that is not available at
the IHS or tribal clinic, purchased referred care (PRC) funds are used, approval of which

depends on several factors, including confirmation of tribal affiliation, medical priority, and
funding availability. However, IHS remains severely underfunded, which contributes to its
inability to meet its mission of raising the health status of American Indian/Alaska Native

people.

During FY 2019, the Oklahoma City Area Indian Health Service (OCA IHS) was an

example of severe underfunding. The per-person PRC funding level was $311.20. This led
to OCA IHS having to operate at a Priority I service care level, also known as life-or-limb
service (NIHB, 2020). To qualify for PRC care, a patient must be in peril of losing either
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their life or a limb. Additionally, there are 42 Urban Indian Organizations (UIOs) for health
care in the United States providing care to the 78 percent of American Indians/Alaska

Natives who are not living on a reservation either permanently or temporarily. These UIOs
receive less than 1 percent of the IHS budget, which is currently underfunded at less than

50 percent of need (NCUIH, 2019). The reauthorization extension of the Indian Health Care
Improvement Act (IHCIA) (P.L. 94-437) was passed in 2010 as part of the ACA. However,

after 4 years, provisions of the act continued to be unfunded (NCAI, 2016). It is not difficult
to understand why tribal members experience significant health disparities.

Due to the factors listed above and centuries of mistreatment, mistrust among

American Indians and Alaska Natives has grown. To reach these communities, it is critical
that researchers involving tribal communities understand tribal sovereignty, as it is a
fundamental root of a tribe.

Indian nations pre-exist the United States and their sovereignty has been

diminished, but not terminated. Tribal sovereignty is recognized and protected by

the U.S. Constitution, legal precedent, and treaties, as well as applicable principles of
human rights. (Kalt and Singer, 2004)

As sovereign nations tribes have legal rights and privileges not afforded to other
groups, tribes can regulate research involving tribal members and the use and
ownership of their data. What is or is not agreed upon with one tribe will not

necessarily transfer to another tribe. And, there are no tribal- or federal-wide
agreements for the inclusion of or data protections for tribal members who

individually enroll in clinical studies not specific to tribes or tribal nations, such as
the 19,806 AI/AN who participated NIH-funded research in 2017. There is little

information available to educate investigators about the concerns surrounding

Tribal participation and therefore little to guide them on how to approach inclusion
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of Indigenous individuals in clinical studies that are not specific to these groups and
their Native nations. (Kalt and Singer, 2004)

What is important to remember, researchers and the scientific process will benefit
from better understanding of participants’ social, economic, and cultural contexts
which can only be done by taking the time to leave the institution and going to
where the participants live. (Vigil et al., 2021).

Therefore, regardless of the difficulty, it is critical that research, education, and

outreach in Indian Country continue to be brought to the tribal nations.

Winter et al. (2018, p. 58), in the section entitled “History, Context and the

Ephemeral Nature of Trust,” describe the importance of understanding the history and

context for special populations to anticipate behaviors and attitudes from research
participants. This applies to any culture or population throughout history.

To us, any part of ourselves is sacred. Scientists say it’s just DNA.
For an Indian, it is not just DNA, it’s part of a person, it is sacred, with deep religious
significance. It is part of the essence of a person.
– Frank Charles Dukepoo (Pumatuhye Tsi Dukpuh), 1943–1999 2

Frank Charles Dukepoo was an acclaimed geneticist at Northern Arizona University and
the first Hopi to earn a Ph.D.
2
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4

Barriers to Representation of Underrepresented and
Excluded Populations in Clinical Research

The analysis draws substantially from a research paper commissioned for this study,
written by Drs., Farah Acher Kaiksow, MD, MPP and Jocelyn Carter, MD, MPH. The full
research paper can be found online at: nap.nationalacademies.org

The processes and infrastructure of medical research have led to important

advances in medical knowledge and therapies that have improved many lives; however, the
existing system has also served to reduce participation by a diverse population. This
chapter presents an overview of the range of factors, operating at multiple levels

(participant and community characteristics, individual research studies, the institutions
that conduct research, and the broader landscape agencies and policies that govern
research), that serve as barriers to inclusion of underrepresented and excluded
populations in clinical research.

INDIVIDUAL AND COMMUNITY FACTORS

Individual and community factors are often cited as reasons for lack of inclusion of

underrepresented and excluded populations in clinical trials. The evidence suggests,

however, that many of these concerns misrepresent barriers to participation in research or
are surmountable with effort from research teams, funders, and policy makers. In addition
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to the barriers to inclusion that are often present in the life cycle of an individual study, a
range of cultural, historical, and community-level factors influence feasibility and

implementation of clinical research and directly influence study recruitment and retention.
Willingness to Participate

Overall, lack of willingness to participate is frequently given as the cause of poor

representation of some populations in research. However, the evidence on this issue is

clear: Asian, Black, Latinx Americans, and American Indian/Alaska Native individuals are
no less likely than other groups, and in some cases are more likely, to participate in

research if asked (Adeyemi et al., 2009; Arega et al., 2006; Bieniasz et al., 2003; Bishop et

al., 2011; Byrd et al., 2011; Byrne et al., 2014; Ceballos et al., 2014; Evans et al., 2010;

Gadegbeku et al., 2008; Garber et al., 2007; George et al., 2014; Guadagnolo et al., 2009;

Hillyer et al., 2020; Kaplan et al., 2015; Langford et al., 2014; Manders et al., 2014; McElfish
et al., 2018; Murphy and Thompson, 2009; Murphy et al., 2009; Priddy et al., 2006;

Sanderson et al., 2013; Sprague et al., 2013; Thetford et al., 2021; Trant et al., 2020; Webb
et al., 2010; Wendler et al., 2006).

A 2014 national review that included more than 4,500 Asian, Black, and Latinx

Americans who were eligible for cancer trials found the same willingness to participate

among all groups and equal enrollment rates (Langford et al., 2014). Study participation
willingness was similar across racial/ethnic groups for studies focused on HIV, despite

early narratives of stigma and discrimination related to the illness. Among Asian American,
Black American, and white American college students in Atlanta, a 2006 study found no

difference in willingness to participate in an HIV vaccine trial (Priddy et al., 2006). Results

with older patients are equally convincing: among a population of 417 HIV-positive Black
and Latinx people (60 percent male) in Chicago with an average age of 43, 95 percent

would either agree or consider participating in a study (Adeyemi et al., 2009). In this
analysis, the strongest predictor of participation was simply being asked.
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Rural populations are increasingly recognized as underserved, with

underrepresented individuals from rural areas particularly at risk for poor health

outcomes. 1 Enrollment of rural populations into clinical research is especially challenging
given structural barriers including access to health care and transportation issues. Yet

people living in rural areas do not appear to be any less willing to participate, based on a
large study of 5,256 people in Arkansas and a smaller study of 533 people in Alabama,

Florida, Georgia, Louisiana, Mississippi, and Puerto Rico (McElfish et al., 2018; Thetford et

al., 2021). Among the respondents in the Arkansas study, over 45 percent said they would

participate in research if asked, with another 22 percent being undecided; only 32 percent

said they would not participate (McElfish et al., 2018). The smaller multistate study further
analyzed the data by ethnicity and rurality and found that among Black and Latinx

residents of both rural and urban areas, 75 percent were willing to participate in research,

but over 90 percent had never been asked (Thetford et al., 2021).

Population-specific studies confirm what the more general studies cited above

suggest: underrepresented populations are not necessarily underrepresented because they
are unwilling to participate. Attitudes of 204 Black men about a variety of types of clinical

research, including surveys, focus groups, clinical trials, and genetic studies, found that 74
percent endorsed a willingness to participate (Byrd et al., 2011). Regarding specific

willingness to be randomized in a surgical versus nonoperative study of spinal disorders,

Black Americans expressed equal willingness to be randomized as white Americans (Arega
et al., 2006). The same results have been found in studies on Black individuals’

participation in HIV treatment trials, studies on aging, and recruitment for clinical trials on
kidney disease (Evans et al., 2010; Gadegbeku et al., 2008; Garber et al., 2007). In the HIV

treatment study, like the more general 2014 study mentioned above, the major barrier to

1

The committee would like to note that it is unclear from the literature whether frontier populations are
included in the research definition of “rural.” Frontier areas are sparsely populated rural areas that are
isolated from population centers and services, and there is no universally accepted definition of rural that
ensures frontier populations are included in this demographic. (Coburn et al., (2017). When this report was
written, the committee could not find any literature specific to frontier populations’ participation in clinical
trials and clinical research.
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participation of HIV-positive Black people was having never been asked (Garber et al.,

2007).

Data suggest that Latinx populations may in fact be more likely to participate than

other populations. A 2014 study of women in Texas reported that Latinx women were 44
percent more likely than non-Latinx women to participate in a gynecologic malignancy

clinical trial (Manders et al., 2014). In New York City, Latinx patients were more than twice
as likely to say they would join a cancer clinical trial compared with non-Latinx patients

(47.7 percent and 20.8 percent, respectively) (Hillyer et al., 2020). A qualitative study of 59
Latinx men and women at the Texas-Mexico border demonstrated significant enthusiasm
on the part of this group to get involved in research (Ceballos et al., 2014). “…If I had the
opportunity to participate in something like this, I’d love to,” said one respondent.

Although not as extensive, studies of American Indians echo those of Black and

Latinx Americans. A study of American Indian college students found that, depending on

the specifics of the trial, anywhere between 63 percent and 84 percent would probably or
definitely agree to participate in a cancer clinical trial (Sprague et al., 2013). Only in cases
where a significant amount of travel or risk of a confidentiality breach existed did

willingness drop below 50 percent. In a separate study comparing American Indians with
Asian, Black, Latinx, and white Americans, there was no difference between the groups in
refusal to participate in a cancer clinical trial (Guadagnolo et al., 2009).

Although stated willingness is comparable across these underrepresented groups, it

might differ from actual consent and participation rates; however, evidence suggests these
are at least equal. A literature review, published in 2006, combined data from 20 studies
that examined the consent rates of people of different races and ethnicities; 18 of these

studies took place either entirely or mostly in the United States, while the remaining two

studies took place in Europe, Australia, or New Zealand (Wendler et al., 2006). Combining

data from these studies to create a cohort of more than 70,000 individuals, this analysis

found that Black and Latinx people had the same consent rates as white people. For clinical
intervention studies, Latinx individuals actually had statistically significantly higher

consent rates, 55.9 percent compared with 41.8 percent, respectively. A more recent study
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of 1,126 postpartum women in Philadelphia found that consenting women were actually
more likely to come from underrepresented groups compared with those who did not
consent (Webb et al., 2010).

The inability to channel the willingness of underrepresented individuals to

participate in research has implications beyond lack of engagement in specific trials. In

almost all papers on predictors of willingness to participate in research, prior exposure to
or participation in research is associated with increased likelihood for participation and a

more positive attitude toward research (Behringer-Massera et al., 2019; Byrne et al., 2014;

Sprague et al., 2013; Webb et al., 2019). In a study of more than 7,800 people in Florida, the
positive influence of prior exposure on future participation was higher for Black
respondents than for white respondents (Webb et al., 2019). Unfortunately,

misunderstanding or lack of knowledge about the willingness of underrepresented
populations to enroll in clinical research has created a pattern by which failure of

researchers and/or clinicians to ask these groups to participate contributes to their lack of

enrollment, which further decreases their chances of future involvement, and thus the cycle
continues.

Trust

Any conversation about the low participation rates of underrepresented individuals

in medical research must include the issue of distrust and/or mistrust of the health-care

system. Whether caused by distrust (an individual’s sense that her/his trust has been

violated by a specific act, person, or institution) or mistrust (a less specific but no less

legitimate feeling that a person or institution may not be acting in an individual’s best

interest) (Griffith et al., 2021), the legacy of both historical and contemporary abuses in
medical research is an important factor driving the lack of engagement of

underrepresented populations with both health care and research. This holds true across a
range of underrepresented groups, including Asian American, Black American, Latinx
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American, and Mexican American (Adeyemi et al., 2009; Behringer-Massera et al., 2019;

Bonevski et al., 2014; Braunstein et al., 2008; Buchbinder et al., 2004; Bussey-Jones et al.,
2010; Byrd et al., 2011; Corbie-Smith et al., 2002; George et al., 2014; Hardie et al., 2011;

Haynes-Maslow et al., 2014; Hoyo et al., 2003; Hughes et al., 2017; James et al., 2017; Lor

and Bowers, 2018; Moreno-John et al., 2004; Murphy and Thompson, 2009; Murphy et al.,

2009; Newman et al., 2006; Occa et al., 2018; Scharff et al., 2010; Smirnoff et al., 2018).
In qualitative studies with Black Americans, those who decline to participate or

express lower willingness to participate frequently mention the offenses committed by the
Tuskegee Syphilis Study as well as more recent personal stories of distrust as reasons for

their declinations (Alsan and Eichmeyer, 2021; Behringer-Massera et al., 2019; Buchbinder

et al., 2004; Byrd et al., 2011; Corbie-Smith et al., 2002; Scharff et al., 2010). The authors of
a survey study about differences in willingness to participate in a cardiovascular drug trial

suggest that in addition to not being asked, this type of distrust/mistrust can explain much
of the participation gap between Black and white Americans (Braunstein et al., 2008). In a
clinical trial exploring barriers and motivators to participation in clinical trials among 67

Black Americans, focus group themes included the perception that research would benefit
white participants or the research institution more so than any underrepresented

individuals enrolling in the study (BeLue et al., 2006). A study of 17 Black women at high

risk for HIV found that, despite expressing favorable attitudes toward medical research in
general, distrust was a commonly cited reason for not participating (Voytek et al., 2011).

Similar studies exist regarding Black individuals’ participation in blood/tissue donation for
genetic studies (Bussey-Jones et al., 2010), psychiatry research (Murphy et al., 2009), and

cancer research (Haynes-Maslow et al., 2014). These studies propose historical abuses as a
major source of distrust among Black Americans and further assert that this distrust is a
large factor in their unwillingness to enroll in medical research.

This issue of trust is of course not limited to Black Americans, and reasons for the

distrust vary depending on the group or individual. In interviews with an older population
of Hmong individuals, specific concerns arose about possible researcher misuse of

information that might lead to loss of financial support from governmental agencies (Lor
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and Bowers, 2018). The Havasupai Tribe case regarding the misuse of genetic samples and
lack of complete informed consent reinforced existing distrust of medical researchers and

discouraged tribe members from participating in further genetic research (Garrison, 2013).
In a study of 50 Filipino and Native Hawaiian/Pacific Islander people, major focus group

themes included negative feelings about the purpose and intent of the research (Gollin et
al., 2005). Research into Latinx Americans and Mexican Americans as well as Asian

Americans of Filipino descent suggests that at least some of their distrust is rooted in fear
for their own or a family member’s immigration status (George et al., 2014; Hardie et al.,
2011; Maxwell et al., 2005; Occa et al., 2018). Concerns about health insurance coverage

have also been reported. A study of 88 Black Americans’ attitude toward genetic research

identified fear of the loss of health insurance coverage because of targeted discrimination
as a barrier to participation (Sadler et al., 2010). Populations who participate in illegal or

culturally stigmatized behaviors, including intravenous drug users, people with substance
use disorders, LGBTQIA+ individuals, and people who are HIV positive, also may not trust
that their personal information will be kept private by research teams (Bonevski et al.,
2014; Voytek et al., 2011).

Although the committee agrees that distrust and mistrust are certainly factors that

influence the participation of historically underrepresented groups in clinical research,

some studies have found that the distrust/mistrust is not associated with willingness to

participate in medical research (Alhajji et al., 2020; Ford et al., 2008; Garber et al., 2007;
Katz et al., 2008; Webb et al., 2019; Westergaard et al., 2014). A study of 5,139 Black

individuals and 2,670 white individuals in Florida found that while Black respondents had
mildly lower levels of trust in both researchers and research studies than white people,
level of trust did not predict intent to participate for either group (Webb et al., 2019).
Although mistrust is likely a factor, the studies that show it is not associated with

willingness to participate in research may point to this not being an insurmountable

problem and perhaps not the most important barrier. For example, a systematic review of
40 years of research on barriers to enrollment in cancer studies found that, although

mistrust was the most commonly cited individual-level reason for not participating in
109
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

research, the most common barriers overall were related to being offered the opportunity
to participate.

Fundamentally, we may never know exactly how much historical and current

discrimination and abuses influence underrepresented individuals’ participation in clinical

research. The research done in this area may be limited by participants’ unwillingness to
openly discuss trust issues with research teams that represent the very entities the

participants distrust. Additionally, people with the highest levels of mistrust are unlikely to
participate or to be represented in any research. Persistent and systemic effort to

delegitimize, underemphasize, or ignore the link between historical and contemporary
occurrences of scientific misconduct/abuse and the mistrust of underrepresented

populations toward research will certainly only continue to worsen current disparities in
participation. Moreover, an inability or unwillingness of the research community to
acknowledge and make efforts to address the roots of distrust/mistrust in

underrepresented communities would stymie any movement toward increasing the
trustworthiness of researchers in the view of underrepresented populations.
Social and Economic Factors

Although an individual’s socioeconomic status is the result of a multitude of factors

both within (individual level) and outside (structural level) her/his/their control,

socioeconomic issues are discussed here at the individual level in an attempt to describe
how these issues drive individual decision-making.

American women and underrepresented individuals make less money and are more

likely to live below the federal poverty line compared with white men (KFF, 2019; DOL,
2020). Reduced economic resources can make elective participation in research a

challenge. Jobs with fewer options for earned time, sick days, vacation days, and remote

work may make participation in research impossible. Individuals with lower incomes are
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also frequently responsible for caring for children, elderly family members, and sometimes
both at the same time, while also working outside the home (Indorewalla et al., 2021).

Under these circumstances, even those individuals who do have the time to participate may
not see the value in altering their regular routines, as this may pose much higher

opportunity costs, including the loss of potential wages, than for those with more resources
(Brown et al., 2000; Olin et al., 2002; Quiñones et al., 2020). One study on HIV/AIDS

research in Black men with a history of drug use found that, despite their willingness,

eligible participants were often not able to participate due to competing priorities related
to work and family (Slomka et al., 2008). In focus groups and in-depth interviews with

Asian American women assessing perceived barriers to participation in cervical cancer

prevention research, reasons for nonparticipation included lack of time and inconvenience

(Giarelli et al., 2011). Time conflicts and childcare responsibilities also emerged as barriers
to participation in research for a study examining the perspectives of Black- and Latinximmigrant participants (Calderon et al., 2006). A systematic review of barriers to study

retention found that the most commonly reported barrier was competing priorities related
to participants’ socially disadvantaged status (Bonevski et al., 2014).

Perhaps most important are issues of opportunity costs, which include the loss of

any potential gains that participants might be able to make if they choose to participate in
research rather than the other potential activities. Whether it be a one-time 10-minute
survey or a years-long clinical trial, study participation requires time away from work,

family, and other commitments. Given this, household financial position plays an outsized
role in who gets included in clinical research. Worldwide, nearly 50 percent of the people

who participate in clinical trials are considered “high income,” despite representing only 16
percent of the total population; conversely, the “lower middle class” makes up 38 percent

of the population and 13.5 percent of the people who participate in clinical trials (Gilmore-

Bykovskyi et al., 2021). A prospective study of cancer trials within the United States

confirms that this global pattern holds true in the United States, even after accounting for
factors such as age, race, and education (Unger et al., 2016).
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Several studies have examined the importance of educational background or highest

level of grade completion in research participation, many of which support the notion that
educational status is more relevant than income level for the participation of Black

Americans in research (Alhajji et al., 2020; Byrd et al., 2011). In a study of perceptions

influencing research enrollment among low-income Black, Latinx, and white residents of

New York City, respondents who had less than a high school education were more likely to
have increased feelings of exploitation associated with research participation (Smirnoff et
al., 2018). However, other studies have found no specific association with participants’

highest level of education and willingness to participate in research (Kaplan et al., 2015).

Health literacy of patients and potential participants has been cited as a contributor

to low participation in research and that low health literacy and numeracy skills are

independently associated with less interest in research participation (Kripalani et al., 2019;

Protheroe et al., 2009). However, as described earlier, although there is varied

understanding of medical and scientific topics among individuals, it is possible to engage

across a spectrum of participants, if appropriate efforts are made. A study of Asian, Black,
Latinx, and white men with prostate cancer in California found no difference between

people with low health literacy compared to those with medium or high levels of health

literacy regarding their willingness to participate in clinical trials (Kaplan et al., 2015). The

same study used a questionnaire to assess general knowledge of clinical trials and, again,

found no difference in willingness to participate based on the respondent’s understanding
of research.

Challenges related to the frequent residential moves and lack of landline telephone

access are also often cited as a primary reason for low enrollment and low retention of
underrepresented populations (Bonevski et al., 2014; Otado et al., 2015). Reliable

telephone access is a significant barrier for those living at or near the poverty line and has

been associated with limited insurance coverage, health-care access, and health behaviors

(Bonevski et al., 2014). Perceptions of neighborhood safety have also been reported as

reasons for reduced research participation of underrepresented individuals (Ceballos et al.,
2014; Ejiogu et al., 2011).
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INDIVIDUAL RESEARCH STUDIES

The factors and problems that lead to the limited enrollment of underrepresented

and excluded populations in clinical trials and research begin with and follow the life cycle
of a project. While a substantial body of literature describes individual and community

characteristics (e.g., childcare needs or limited public transportation) that may prohibit
research enrollment, these issues remain unaddressed well after the study is designed,
funded, and underway. Understanding and resolving underrepresentation in research

requires careful examination of the research process itself. At the level of an individual
research study, there are problems and factors that prevent the inclusion of

underrepresented and excluded populations in clinical research at almost every stage in
the process, including
•
•
•

during the development of research questions;

the composition, training, and attitudes of the research team;

•

research site selection;

•

and exclusion criteria;

•

participant selection, including sampling and recruitment methods and inclusion
study protocols, including informed consent processes and remuneration; and
in development and inclusion of multilingual recruitment and consent
documents.

The authors of a systematic review of 40 years of cancer treatment or prevention

trials summed up the issue well, writing that “because opportunity barriers largely reflect

protocol design as well as the process of study implementation, investigators play a major
role in determining the extent to which trials are accessible to underrepresented groups”
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(Ford et al., 2008). In the sections below, the committee describes the many ways these
problems and factors manifest throughout the course of the life cycle of an individual
research study.

Research Questions: Drivers to Motivate Inclusion

Research questions are often driven by funding priorities and scientists’ interests

and expertise, which constrains the range of questions that are asked and answered.

Laypersons (patients, community members) are rarely a part of the process of developing
and refining a research question, even when they are representative of the population the

research team proposes to engage or help. Engaging patients and community members can
take a variety of forms, from advisory boards to pilot testers (screening forms, scientific

measures, intervention components) to true collaboration on design, implementation, and
analysis (with shared funding and ownership of data ).

Patient and Community Engagement

Engaging patients, community members, or other stakeholders in research has been

identified as a useful strategy for enhancing participation of underrepresented groups in
the research process and, ultimately, reducing health inequalities and improving

population health outcomes (Nguyen et al., 2021) . For example, activism by the HIV/AIDS

community led to the first federally funded community advisory boards (CABs) and

galvanized the siloed research establishment (Karris et al., 2021). CAB recommendations

led to trials of combination therapies instead of one or two drugs at a time, the creation of a
participant’s bill of rights, a robust informed consent process, and early vaccine trials

(Strauss et al., 2001). The active involvement of CABs helped establish national research
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priorities, including emphasizing the needs of underserved groups such as women, and was
considered critical to the overall quality of AIDS/HIV research (Karris et al., 2021; Strauss
et al., 2001).

Patient engagement in research refers to patients or caregivers serving as partners

or leaders in the research process, resulting in study decision-making that incorporates the
experiences, expertise, and values of these stakeholders (Harrington et al., 2020). Better

understanding of patient- and community-level concerns about research and their needs

for participation in clinical trials can lead to more effective outreach tailored to specific

individuals and populations and improved patient experience in clinical trials through less

arduous screening, more responsiveness to inquiries from potential participants, and more
attention to participants’ needs (Forsythe et al., 2019; Smith et al., 2015). Systematic

reviews indicate that patient engagement in research enhances study enrollment rates and
increases participant retention (Crocker et al., 2018; Domecq et al., 2014). These patient

engagement relationships may be very individualized and personal between a patient and
clinician or care setting, unlike community engagement, which is likely built between an

academic team and/or clinician that works with more than one individual (Kimminau et al.,

2018). Community engagement in research involves inclusive participation of people

affiliated by geography, sociodemographic characteristics, or shared interests (Wallerstein
et al., 2018). Community-based participatory research, a form of community-engaged
scholarship that emphasizes rigorous partnered processes and focuses on community
priorities, has been associated with significantly higher recruitment and retention of

minority participants in research (Las Nueces et al., 2012; Yancey et al., 2006) and better

behavioral and clinical outcomes (O’Mara-Eves et al., 2013). In one systematic review of

clinical research studies, patient and community involvement in designing recruitment and
retention strategies, developing patient-facing information, helping to identify potential

participants, or providing feedback on poor recruitment rates was associated with higher

odds of a patient enrolling in a clinical trial (Crocker et al., 2018). An exploratory finding in
these analyses was that the effect size was significantly higher when there was substantial

involvement of patients or caregivers with lived experience of the condition being studied.
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Among the commonly cited barriers to conducting patient- and community-engaged

research are defining the community or patient partners for collaborations, capturing and
addressing diverse viewpoints and perspectives, time and budget restrictions, and lack of

researcher training in patient and community engagement strategies (Domecq et al., 2014;
Levitan et al., 2018; Nguyen et al., 2021). Patient- and community-engaged research have

been found to be feasible in many settings with careful planning, adequate training, and

appropriate funding for the collaboration (Crocker et al., 2018; Domecq et al., 2014). Cost

concerns may be mitigated by consideration of the financial benefits of these engagement
approaches. An analysis of the financial value of patient engagement found that

engagement activities (such as patient advisory panels or patient reviews of the protocol)
can reduce the need for protocol amendments and their associated delays and costs,
increase enrollment, and reduce study dropouts (Levitan et al., 2018). For a generic

oncology new molecular entity, the study estimates that patient engagement activities that
avoid one protocol amendment and improve enrollment, adherence, and retention is the

equivalent of accelerating pre-phase 2 product launch by more than 2.5 years (and by 1.5
years for pre-phase 3).

It has been more than 50 years since the participatory research paradigm gained

traction in the social and health sciences (Wallerstein and Duran, 2006). In the intervening
years, most academic institutions, health organizations, and funders have recognized the
need for and required, at least to some extent, community engagement in research.

However, the pressures of academia and scientific research often preclude meaningful

engagement of communities, which can be a slow and challenging process. Among these
pressures are discipline-specific and institutional definitions of rigor and productivity,

funders’ focal interests, timelines, and financial investments in research projects, and the
researcher’s own scientific and professional interests(Cornwall and Jewkes, 1995). For

example, time for building partnerships for a single study is typically not possible given the
constrains in budgets and the limited timelines of grants. This makes it challenging to do

partnership building, data collection, implementation of the study, analysis, and community
dissemination under one contract grant. Nevertheless, many institutions and departments

have CABs, community representatives on the institutional review board, and/or institutes
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that focus on community-academic partnerships. Federal funding agencies, like the

National Institutes of Health (NIH), have similar mechanisms for public engagement in the
research enterprise (Agnew, 1998). The proliferation of these features of the academic

landscape is an acknowledgment of the importance of community engagement, but true
engagement and empowerment requires an approach focused on co-learning and

generating knowledge, rather than perfunctory stops along the research trajectory.
Research Team

Research shows that health outcomes are improved when a patient and physician

are of the same race. Alsan et al. (2019) found that Black doctors could reduce the Black-

white male gap in cardiovascular deaths by 19 percent. Additional research has shown that

hiring diverse staff and providing proper training for clinical staff are important facilitators
for improved recruitment and retention of diverse clinical trials participants (Butler et al.,

2013; Quinn et al., 2012). This is also one of the main facilitators to successful recruitment

and retention of underrepresented populations in clinical research from the interviews

discussed in Chapter 5. However, there is little research on, and therefore little evidence to
suggest, that concordance between participants and the clinical workforce would increase
participation in clinical research. Some studies have shown that diverse staff do not play a

key role in participation in clinical research. For example, in one study of adults living with
HIV, only 12 percent of respondents felt that having a research staff of the same race was

important (Adeyemi et al., 2009). In another study of Black Americans who either elected

or declined to participate in a study on kidney disease found that neither the gender nor

the ethnicity of the recruiter had any influence on likelihood of enrollment (Gadegbeku et
al., 2008). Similarly, a study promoting group management of heart failure among Black
individuals found that most participants did not request a Black group leader (Rucker-

Whitaker et al., 2006). However, some Black participants asked that the people helping to

manage their diets provide culturally relevant suggestions. This may suggest that it is most
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important for staff to be able to give advice and relate to populations represented in clinical
research, rather than being from the same racial or ethnic group as them. For example,

respondents to a survey of Hmong-speaking people said that speaking the same language

was less important for participation than having a trusting relationship with researchers

who were known and had created relationships within their communities (Lor and Bowers,
2018). This was also a finding from the interviews on facilitators to successful recruitment

discussed in Chapter 5, which found that cultural and linguistic congruence with the target
population was not enough and that gaining engagement and community buy-in for the
study goals and desired outcomes was equally important.

Engaging with participants and building relationships requires genuine respect for

individuals and their communities. The clinical psychologist Carl Rogers advocated for
having an attitude that is “non-evaluative, nonjudgmental, without criticism, ridicule,

depreciation, or reservations” for the patient (Patterson, 1985). This does not mean that

physicians should change their values, but should not impose their own values and demand
change from participants simply because they are the medical expert. In an editorial,
Frosch and Tai-Seale (2014) suggest that “instead of lecturing (whether mentally or

verbally) non-adherent patients, physicians can humbly inquire and ask the patient to

reveal the reasons behind their behaviors, from which the physician can learn the barriers
and identify potential levers for change.”
Investigator Biases

Despite a demonstrated willingness to participate in research, underrepresented

populations are often not asked by researchers to participate in clinical studies (Adeyemi

et al., 2009; Byrd et al., 2011; George et al., 2014; Katz et al., 2006; Murphy and Thompson,

2009; Webb et al., 2019). A contributing factor appears to be attitudes of the research staff
and health-care providers who are responsible for recruitment. There is evidence that,
while acknowledging the importance of diversity in an abstract way, many principal
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investigators may not see diversity as an important factor in their own work. A 2020 study
of 313 researchers at a large research university found that while 87 percent of

respondents believed that diversity was very or extremely important, only 38 percent

reported that it was a priority in their own research programs (Passmore et al., 2020).

Principal investigators and study staff also bring their own biases to the research

enterprise. Their perceptions about a potential participant’s reliability, health literacy,

language skills, and social support, among other factors, all play into whether the potential
participant will be offered information on enrollment (Joseph and Dohan, 2009). In one

study, 92 percent of HIV/AIDS researchers felt that individuals with substance use disorder
would need more support during trial participation than so-called traditional participants;

50–60 percent of these researchers believed that Black and Latinx individuals, as well as
women, would also need additional support (King et al., 2007). In the same study, these

researchers also had biases about their perceptions of the willingness of different groups to
enroll in studies: 77 percent felt that white men were generally highly interested compared
with 33 percent for white women, 20 percent for Black men, 16 percent for Black women,
13 percent for Latinx men, and 11 percent for Latinx women—these numbers stand in

contrast to the results of studies on willingness to participate, which show a high degree of
willingness to participate in research among women and underrepresented minority

populations (Adeyemi et al., 2009; Byrd et al., 2011; George et al., 2014; Katz et al., 2006;
Murphy et al., 2009; Webb et al., 2019).

Investigator and staff biases may influence the amount of time and effort they

expend recruiting participants from underrepresented populations. In one study,

oncologists used far fewer words and spent significantly less time with Black patients than
with white patients, in both the clinical care visit and discussion of clinical trial enrollment
(Eggly et al., 2015). Additionally, discussion of clinical trials was less robust for Black

patients, with more emphasis on voluntary participation and less focus on the purposes

and risks of participation. A different survey of Black cancer patients found that only one-

third of eligible patients reported being given written information on possible clinical trials
(Brown et al., 2013). Among persons living with HIV/AIDS in the United States, Latinx
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respondents were less likely to know about research opportunities compared with both

white and Black respondents, and Latinx and Black patients were less likely to be notified
about possible enrollment by any member of any clinical or research team (CastilloMancilla et al., 2014).
Site Selection

Several studies have determined that the distance to health care and clinical

research from a patient’s home, or home community, is also a factor that prevents

participation. Most clinical research takes place at or near large academic centers that are
less frequently used by some underrepresented populations compared with community

health settings. The greater the distance between home communities and where patients
are required to present for initial involvement, study visits, or exit interviews, the less

likely they are to participate (Coakley et al., 2012; Sprague et al., 2013; Unger et al., 2016).

Given the issue of distance, challenges with transportation have also been identified among
the most common reasons for not participating in research studies (Brown et al., 2000).

This relationship has been specifically established for Native Hawaiian and Pacific Islander
populations, where individuals may be more likely to be living in remote areas and in

under-resourced settings away from where research usually takes place (Giuliano et al.,

2000). Conversely, a qualitative study assessing the effectiveness of offering transportation
via a research van that would pick up participants in their home communities and then

drive them to the research study site found that participants were highly satisfied with the
convenience that transportation offered (Alcaraz et al., 2011). Research activities that do
not offer transportation thus do so at the risk of excluding those without access.
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Participant Selection

Sampling and Recruitment Methods

Another factor that prevents recruitment of racial and ethnic minority population

groups in research is the way that recruitment is typically performed. Sampling methods

may decrease the chances of diverse enrollment. Often, random sampling methods simply
do not result in large enough study populations to capture the needed diversity. Random
sampling can miss people who may want to remain hidden for a myriad of reasons (e.g.,
fear of discrimination, prosecution) such as LGBTQIA+ individuals or people with

substance use disorder (Bonevski et al., 2014). Different recruitment methods have been
shown to work for different populations. Mass media, including television, radio, and

newspaper ads, may work well for one group, while word-of-mouth is much more suitable

for another (Bistricky et al., 2010; Coronado et al., 2012; King et al., 2011).

Inclusion and Exclusion Criteria

Another element of the existing research structure that serves as a factor or

problem preventing participation for diverse research populations is the development and
application of inclusion and exclusion criteria that restrict or undermine the inclusion of

underrepresented and excluded populations. Eligibility criteria must be carefully designed

and intentionally applied to address the question being evaluated and achieve accurate and
meaningful results, yet these restrictions often lead to the unintentional and systematic
exclusion of certain groups (Langford et al., 2014; McKee et al., 2013; Quiñones et al.,

2020). For instance, asthma researchers trying to assess differences in bronchodilator

response found that potential participants from underrepresented groups were more likely
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to have inadequate responses to the methacholine challenge, one of the inclusion criteria;
however, the methacholine challenge cut-point may have lacked sensitivity for

underrepresented populations given previously reported differences in methacholine

responsiveness among different racial/ethnic groups (Hardie et al., 2010). Similarly, a lack
of preexisting or baseline data may result in unintentional exclusion of underrepresented
participants. Initial chart review to determine eligibility for a study on COPD (chronic

obstructive pulmonary disease), for example, unintentionally missed patients without

baseline spirometry data, despite the designers’ intentions to minimize exclusion criteria
and maximize enrollment of underrepresented populations (Huang et al., 2019).

Lack of access to adequate health care is more common among underrepresented

populations and can lead to delayed diagnoses and a more advanced form of disease, which
can make individuals ineligible for study enrollment (Giuliano et al., 1998; Ward et al.,

2004). Review of cancer trial recruitment among a medically underserved population that
included American Indians found that restrictive inclusion criteria was one of the most

common reasons for lack of enrollment (Guadagnolo et al., 2009). Among the 88 potential

American Indian participants, advanced stage/poor performance was the most commonly
cited reason for non-enrollment (27 percent).

An analysis of the exclusion criteria for a study on smoking cessation found that

Black and Latinx patients were more frequently excluded than white patients (Hooper et
al., 2019). Additionally, in this analysis, white patients were usually excluded for a single
reason, such as serious mental illness, difficulty with attendance, or medical conditions,
whereas Black patients were more than twice as likely to be excluded for three or more

reasons, such as smoking status, barriers to attendance, lack of motivation, or other health
contraindications. Another report, also on eligibility for a smoking cessation study, found
that despite being nearly twice as likely as white contacts to complete initial telephone

screening, Black contacts were less likely to be eligible for enrollment (King et al., 2011).

This difference persisted even when controlling for demographic factors such as education,
gender, and income level. These analyses illustrate how the structure of current inclusion
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and exclusion criteria, intentionally or not, reduces opportunities for underrepresented
individuals to participate in research.
Research Processes

Researchers are often not trained or skilled in explaining research methodologies or

the potential positive impacts of research outcomes in ways that actively engage ethnically
underrepresented populations (Bonevski et al., 2014; Hughes et al., 2017). Studies

examining publicity and advertising for recruitment into research studies have identified a
general failure to message the positive implications of research outcomes. Yet, there is
evidence that this problem can be solved or mitigated. In a qualitative study exploring
reasons for consent or refusal to participate in a comparative effectiveness study,

researchers found that further explaining how a comparative effectiveness study works—
for example, emphasizing that it does not test new medications—increased respondent’s
positive views of the study (Behringer-Massera et al., 2019). A group of researchers in

Baltimore, Maryland, were able to successfully recruit a diverse cohort of more than 3,700
participants into a 20-year longitudinal study on aging in part by focusing on the direct

benefits to the enrollees of their participation (Ejiogu et al., 2011). Similar studies have
shown increased interest in research when people believe the research might provide
personal, familial, or societal benefits (Boise et al., 2017; Gadegbeku et al., 2008).
Consent Processes

Finally, the length and complexity of the research process, especially the consent

process and consent forms, has also been reported as a factor that prevents enrollment for
underrepresented populations; (Durant et al., 2014; Nipp, Hong and Packett, 2019; Hamel
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et al., 2016; Langford et al., 2014;). In one study of people living with HIV that included

predominantly Black and Latinx individuals, 19 percent cited the consent form being too
hard to understand as a reason why they did not participate (Adeyemi et al., 2009).
However, this barrier is not unique to underrepresented populations, as overly

complicated consent forms are a barrier for all groups to participate in research (Kass et al.,
2011; Sauceda et al., 2021).

The long time frame of most research projects may also reduce willingness to

participate or remain enrolled in a clinical trial. A model created using data from potential
cancer research participants found that the longer the time between a potential

participant’s consent to first contact by a study team member predicted probability of

attrition; this effect was higher among racially underrepresented people compared with

white individuals (Azfar-e-Alam et al., 2008). Current consent processes and consent forms
are linguistically and culturally inappropriate for many underrepresented groups (Sauceda
et al., 2021).

Additionally, researchers need to provide more appropriate recruitment materials,

tailored to the language and literacy needs of potential research participants. The lack of
suitable study materials in their respective languages has been shown to reduce

participation of Asian, Creole, Hmong, Latinx, and American Indians, as well as Native

Hawaiian/Pacific Islanders (Byrne et al., 2014; Calderon et al., 2006; Giarelli et al., 2011;

Giuliano et al., 2000; Huang et al., 2013; Lawrence, 2000; Lor and Bowers, 2018; Nguyen et
al., 2005; Occa et al., 2018; Tu et al., 2005). Even when language-specific materials are

available, the quality and integrity of those materials may not be high. For many languages,
verbatim translations are unlikely to capture the true meaning of the materials without
incorporating commonly used idioms and culturally appropriate phrasing. This may

especially be true for Spanish-speaking groups, as there are significant differences among

the languages spoken in different Spanish-speaking countries (Occa et al., 2018).

Translations that do not reflect the appropriate dialect or accepted verbal usage patterns

can further discourage targeted populations from enrolling in a study. Fundamentally, it is
critical that linguistic and literacy needs of diverse research participants are met.
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All of the above-mentioned challenges—study design, outreach methods, choice of

incentives, and research processes—are exacerbated by time and financial restrictions
placed on researchers. Prioritizing speed, combined with a historically uninformed

approach to minority recruitment, has led to a system in which research trials do not
adequately prioritize enrollment of underrepresented populations.

Health-Care Access and Strong Primary Care

Closely related to socioeconomic status is access to health care. Lack of or limited

health-care access is a root cause of inequitable health care throughout the United States.

In a recent study of individuals just before and after age 65 (age of Medicare eligibility),

Wallace et al. (2021) found that those eligible for Medicare showed a marked reduction in

racial and ethnic disparities of insurance coverage, access to care, and self-reported health.

Besides obvious health-care consequences, this inequity also has implications for research.
Patients who are not actively engaged with the health-care system will have limited
opportunity for enrollment in studies.

Strong, trusting relationships with primary care providers (PCP) have been noted to

have significant impacts on research engagement (Adeyemi et al., 2009; Buchbinder et al.,

2004; Friedman et al., 2020; Gadegbeku et al., 2008; Trantham et al., 2015).One study

performed in five geographically diverse health-care centers (New York City; Baltimore,

Maryland; Birmingham, Alabama; Iowa City, Iowa; and Boston, Massachusetts) found that
the positive endorsement of a PCP led to increased likelihood of participation, while a
negative attitude almost always led to a refusal to enroll (Buchbinder et al., 2004). In
another study, simply having a primary care provider was the strongest predictor of

clinical trial follow-up among a population of predominantly ethnically underrepresented
individuals; socioeconomic status was not significantly associated with follow-up

(Friedman et al., 2020). A North Carolina study on the involvement of Black male cancer
survivors in research found that these patients and their families expressed significant
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trust in their physicians and would be open to enrollment in a research study if their

physician suggested it (Trantham et al., 2015). Conversely, patients who are reluctant to

visit their PCPs are more likely to be nonparticipants in medical research (Gadegbeku et al.,
2008). This pattern also holds for other members of the health-care team, such as nurses,
with patients reporting that they would not participate in a trial if their nurse does not
recommend it (Adeyemi et al., 2009).

As described earlier in this chapter, several studies have also determined that the

distance to health care and clinical research from patient home or home communities is

also a problem, since most clinical research takes place at or near large academic centers

that are less frequently used by underrepresented populations compared with community
health settings. The greater the distance between home communities and where patients
are required to present for initial involvement, study visits, or exit interviews, the less

likely they are to participate (Coakley et al., 2012; Sprague et al., 2013; Unger et al., 2016).
LANDSCAPE FOR RESEARCH – COMMUNITY AND POLICY FACTORS THAT INFLUENCE
THE REPRESENTATIVENESS OF CLINICAL TRIALS AND RESEARCH

Diversity interdigitates with each stage of the clinical trials and clinical research

process. In the ideation stage, some questions might not be asked if there is not diversity
among principal investigators and faculty driving the research questions, as described

above. In addition, diversity of studies will also be affected by where the site is chosen for
recruitment, and how it occurs.

The larger research enterprise and environment required to support diverse

research studies present additional factors and problems that prevent the inclusion of a
diverse research population.
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Research Infrastructure to Facilitate Diversity in Clinical Trials and Clinical Research

Academic Medical Centers

As if 2019, academic medical centers comprise the nation’s 154 accredited medical

schools and more than 400 major teaching hospitals and health systems. These institutions
conduct 55 percent of the extramural medical research supported by the NIH and operate
98 percent of the nation’s 41 comprehensive cancer centers (Fisher, 2019). As such, these
centers have substantial influence on the clinical trial enterprise.

Nevertheless, the traditional academic medical center structure creates substantial

barriers to adequately consider diversity, equity, and inclusion in clinical trials and

research. Sustainably and meaningfully engaging underrepresented and underserved

populations often does not align with the traditional paradigm of promotion and tenure.
Traditional academic centers mostly value teaching, research, and service, and a

researcher’s success is mostly judged by their productivity in publishing research and

obtaining grant funding. Applying principles of community-based participatory research
(see the Patient and Community Engagement section, above) and recruiting diverse
population groups into clinical trials and research is time-consuming and requires

investments to build and sustain trust; these investments are often only minimally

considered in promotion and tenure decisions. This scenario often creates little incentive

for early-stage investigators to invest time and resources to build community relationships.
Moreover, academic institutions often provide inadequate institutional resources for

researchers to engage communities, especially beyond the lifespan of a single research
project.

Additionally, recruitment and retention of diverse faculty and staff are challenges in

many academic medical centers. Research shows that women, particularly those from

racial and ethnic minority groups, as well as men from racial and ethnic minority groups
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are underrepresented in medical faculty. In an analysis conducted by the Association of

American Medical Colleges, only 3.6 percent of medical school faculty are Black, 3.2 percent
are Hispanic, and only 0.2 percent are American Indian or Alaska Native (AAMC, 2018).

Further, although overall, women are about at parity with men at the medical school level,
women leave the profession as they move throughout the career pipeline. For example, in

2019, women composed 48 percent of medical school graduates but only 41 percent of the
full-time faculty. Further, women made up only 37 percent of associate professors and 25

percent of full professors in academic medicine. The percentage of women chairs and deans
is even lower, at 18 percent for both positions (AAMC, 2020). In addition, racial and ethnic

subgroups of women face a double bind in medicine and are even more underrepresented
at higher academic ranks. Although racial and ethnic subgroups of women represent 18

percent of the U.S. population, only 3.2 percent of full professors in medicine are women
from racial and ethnic subgroups (Carapinha et al., 2017; NASEM, 2020).

Although academic medical centers have a long-standing history of community

service, many underrepresented and underserved communities lack trust in these

institutions. Academic researchers have been referred to as “in-and-out” researchers or

“parachute” researchers (Stefanoudis et al., 2021), where one takes and does not give back

to the community that has enabled the research success. Wilkins and Alberti (2019) argue
that to address health inequities and truly engage with communities to address their
research needs, academic health centers will need “commitments from institutional

leaders, infrastructure to support engagement, and changes in policies to fuel innovative
partnerships, facilitate community partner integration, and reward community-engaged
scholarship.” There is a growing need for academic medical centers to shift from

community service to an “enterprise-wide approach” to community engagement in order to
advance their missions of clinical care, education, and research. This shift in approach is

critical to understanding, examining, and addressing the social determinants of health and
structural barriers relevant to underrepresented and excluded communities.

Engagement opportunities across academic health centers and their benefits are

described in Table 4-1.
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TABLE 4-1 How Specific Community-Engagement Opportunities Can Benefit Research Organizations and
Communities
Mission

Community-Engagement
Opportunity

Benefit to Community

Benefit to Academic
Research Organizations

Research

Scientists, regardless of
discipline, develop
research questions in
collaboration with
community.a

Aligns research resources
with local needs; increases
connection to STEM
mentors and training;
develops community
capacity to use research,
seek grants, and increase
community-based
organization’s
sustainability; and ensures
data can be used to
support local advocacy
efforts.

Increases relevance of
research and likelihood
that findings will be
broadly implemented;
increases recruitment and
retention in clinical
studies; enhances
scientists’ competitiveness
by strengthening external
validity; increases internal
validity by adding
community perspective to
construct definitions and
measurement tools or
strategies; produces
stories useful for
marketing and advocacy;
and develops trainees’
skills in communication,
collaboration, and
engagement.

Researchers work with
community members to
improve the relevance and
conduct of studies, as well
as the dissemination of
findings and discoveries.

Education

Research centers invite
community members to
serve on search
committees and interview
faculty applicants, and
incorporate those
perspectives into hiring
decisions.

All of the above, plus
provides the community
the opportunity to exercise
agency and influence
decisions and increases
opportunities for mutually
beneficial projects.

Educators integrate the
community and
community health needs
assessments when
developing
interprofessional learning
opportunities.
Community-based
learning is evaluated in
terms of outputs and
outcomes relevant for
learners, community
members, and the research
organization itself. b

Ensures learner service
aligns with community
needs in respectful and
valued ways; evaluation
allows improvement to
community-based
organization’s program
and exposure to
evaluation science, which
is important for the
partner agency’s own
improvement efforts; and
learners’ passion and
commitment present a
different side of the
healthcare system.

Develops
interprofessional
competencies; develops
trainees’ communication,
collaboration, and
engagement skills;
exposes learners directly
to local sociocultural
contributors to health; and
produces stories useful for
marketing and advocacy
purposes.

Learners across health
professions directly
contribute to local
community health needs
assessments processes as
data collectors or analysts,
or by presenting results to
community groups.

Increases exposure and
connection to learners,
increases awareness of
local health-improvement
activities, and presents
more opportunities to
codesign community
health needs assessmentsrelated health

Provides additional labor
for teaching hospitals’
community-related
administrative functions;
provides research
practicums focused on
survey design, focus
group development and
execution, data analysis,
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Clinical care

interventions.

data reporting, program
development, etc.; offers
educators new
opportunities to teach
about social determinants
of health, population
heath, public health, etc.;
and provides graduate
medical education
involvement and
contributes to instruction
on health and health-care
disparities.

Program directors
routinely model the
stratification of their
patient and participant
data by sociodemographic
characteristics to identify
health-care inequities.
Trainees partner with
community members,
patients, and faculty to
develop interventions.

Results in improvements
to work flows more likely
to benefit patients’ and
community members’
health outcomes.

Contributes to instruction
on health and health-care
disparities; targeted
disparity-focused quality
improvement efforts can
have an effect on overall
measured quality; when
implemented in an
accountable care
organization or similar
setting, can result in
increased shared savings;
advances scholarly output;
and increases trainees’
patient and communityengagement skills.

Clinical teams use data
across multiple levels—
clinical,
sociodemographic, and
neighborhood—to tailor
care plans in ways that are
responsive to the health
and the environmental or
social profiles of their
patients.

Improves health
outcomes, enhances
knowledge of and access
to community assets, and
increases demand or
support for local
community-based
organizations’ programs.

Improves quality of care,
particularly on measures
related to readmissions,
cost, and resource use;
enhances physician and
provider wellness through
increased ability to
manage patients’ social
factors; increases
efficiency and
effectiveness of hospital
community health or
prevention efforts by
enhancing alignment or
reducing redundancy with
local initiatives; and
advances scholarly output.

Clinicians and care teams,
through their electronic
health records, have
robust linkages to
hospitals’ community
health-improvement
efforts and make
appropriate and timely
referrals to community
assets that can provide
social support and
resources for patients and
their families.
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Care team members spend
time at community-based
referral partners meeting
staff, engaging patients,
and learning about local
social service processes to
improve their community
knowledge and profile and
to increase their ability to
make appropriate,
knowledgeable referrals.
Joosten et al., 2015; Kost et al., 2017.
Guthrie et al., 2016.
SOURCE: Table adapted from Wilkins and Alberti, 2019.
a
b

Community Health Centers

Other types of health services organizations, including community health centers

and rural health centers typically provide care to diverse population groups and represent

an untapped resource for clinical trial and research recruitment. Federally qualified health
centers (FQHCs) are grantees of the Health Resources and Services Administration, under
Section 330 of the U.S. Public Health Service Act (P.L. 78-410), and include migrant health
centers, health care for the homeless health centers, and public housing primary care

centers. FQHC Look-Alikes meet all the requirements of health centers and reap most of the
benefits of health center status, but do not receive a federal grant. Rural health centers can
be public, nonprofit, or for-profit health-care facilities; however, they must be in rural,

underserved areas.

These health centers provide care to a diverse population and have even shown

reduced mortality in treatments compared with hospitals (Wennburg et al., 1998).) For

FQHCs and FQHC Look-Alikes, in particular, over two-thirds (68 percent) of patients who

seek care have patient incomes at or below the poverty level, 22 percent are uninsured, and
47 percent are covered by Medicaid. More than 28 million patients received care at one of
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1,375 FQHC delivery sites in 2020 (an additional 679,000 were served at 87 FQHC Look-

Alikes in 2020), with FQHCs and FQHC Look-Alikes treating nearly one in seven uninsured

people in the United States (HRSA, 2020a, 2020b). Over 62 percent of FQHC and FQHC

Look-Alike patients are members of racial/ethnic minority populations, including 37

percent who are Latino persons and 26 percent who are African American. More than onequarter (28 percent) of patients are best served in a language other than English (HRSA,
2022). Similarly, rural health centers serve more than 8 million people across 4,400

delivery sites in 45 states (NARHC, 2022). As such, community health centers are an ideal
setting to recruit diverse participants into clinical trials and research. This research
activity, however, will require infrastructure and support for the community health
centers.

Nevertheless, the barriers to clinical trials and research recruitment at community

health centers are multifactorial. Health-care providers who work in community settings

outside of academic centers may have limited knowledge about available research

opportunities. This may be particularly true in rural communities (Paskett et al., 2002). The
same is even true for physicians near academic medical centers: in a survey of more than
100 physicians in New Jersey, lack of awareness of cancer research opportunities was

reported by 95 percent of PCPs, 84 percent of non-oncology specialists, and even 50%

percent of oncologists (Hudson et al., 2005).

While electronic health record (EHR)–based prescreening of patients for trial

eligibility has been a common practice in many health systems (Canavan et al., 2006;

Sullivan, 2004; Wilcox et al., 2009), it poses challenges for many health systems, especially
those lacking sufficient EHR infrastructure. Some clinics may be unable to successfully
query the EHR using study inclusion and exclusion criteria. Often EHRs have

heterogeneous data structures that can make it difficult to consistently apply study

inclusion and exclusion criteria across sites (for multisite studies) (Hersh et al., 2013;
O’Brien et al., 2021). Health centers that lack onsite specialty care services, may

inadequately track the delivery of clinical services completed offsite. Many of these

problems are more pronounced at community health centers, which may have limited data
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infrastructure and fewer staff trained to carry out research functions. Initiatives such as the
Community Health Applied Research Network are working to address some of these

infrastructure challenges and may serve as a model to expand and grow capacity for FQHCs
(see Box 4-1).

BOX 4-1
Community Health Applied Research Network

The Community Health Applied Research Network (CHARN) was established in
2010 to serve an estimated 1 million people from a range of underserved areas such as
low socioeconomic status, those who do not have access to health insurance, or
racial/ethnic minority groups. This network, funded by the Health Resources and
Services Administration, comprises 18 federally funded community health centers, with
four research nodes and one national data coordinating center.a, b The goal of CHARN is
to improve patient care at this network of federally funded health centers by developing
and refining clinical data systems; creating infrastructure to better collect patient data
across health centers; training health center personnel in research methods and
protocols; improving translating research findings into effective, patient-centered
clinical practice; and fostering collaboration among care teams and other CHARN health
centers.b CHARN centers also work to develop proposals to obtain additional funding
through the federal government to execute these objectives. CHARN was expanded in
2014 to include several new initiatives. For example, researchers interested in patientcentered outcomes can now access patient data that had been otherwise unobtainable
for “out-of-network” researchers. Further, the U.S. Department of Health and Human
Services’ Office of the Assistant Secretary for Program Evaluation (ASPE) has also
worked to increase data infrastructure by making all patient data from clinical visits
available from 2006 to 2013, an increase from 2008 to 2010.c ASPE has also released
several publications on the success of CHARN related to increasing health data
infrastructure and patient-centered health outcomes.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4371501/.
https://www.kpchr.org/CHARN/public/index.aspx?pageid=1.
c https://aspe.hhs.gov/strengthening-expanding-community-health-applied-research-network-charnregistry-conduct-patient.
a
b
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Individuals who receive care at community health centers may frequently change

their address or phone number or may be houseless, creating obstacles to being recruited

for study participation. These individuals also may face competing demands, such as work
or caregiving responsibilities, or may lack transportation to attend research-related

appointments. Patients’ health insurance coverage, which may be inconsistent or variable,
may present barriers to obtaining the needed clinical services required for study

participation. A high participant no-show rate and the need to translate study materials

into multiple languages (and/or enlist interpreter services) may impose additional study
costs.

Specialty associations, such as the Association of Black Cardiologists and the

Association of Black Gastroenterologists and Hepatologists, among others, can serve as
effective organizations to promote clinical trial recruitment in traditionally
underrepresented population groups (Ofili et al., 2019).

Drug and Device Companies and Clinical Trial Recruitment Centers

As health care evolves toward precision medicine, it is essential that the biologic

differences among populations—and how these differences affect pathology, response,
tolerability, and outcome—are comprehensively investigated in the context of clinical
trials. Pharmaceutical and device companies have an essential role in developing and

implementing successful strategies, measurable outcomes, and robust outreach plans to
include diverse populations efficiently and effectively in clinical trials.

Overly restrictive study design, stringent eligibility criteria, and continuously

activating clinical trials in sites based on their academic prominence or speed of enrollment
often has resulted in the exclusion of underserved patient populations (much to the

detriment of inclusive research). This has contributed to the widening disparities between
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patients who are expected to benefit from the new research in day-to-day clinical practice.
It is clear that eliminating the factors and problems that limit trial participation would
improve the generalizability of results. Problems that prevent the inclusion of diverse

populations in industry-funded clinical trials include patient out-of-pocket costs, which are

often not covered in the informed consent process; industry pressures to gather data
quickly; and the selection of easy-to-recruit samples being incentivized (Iltis, 2004).

Payment structures often pay per participant, which further incentivizes institutions to
focus recruitment on populations that are easiest to recruit. Although many of these

problems are not unique to industry-sponsored trials and are present in federally funded
research as well, most clinical trials are industry-funded and the business demands of

industry make these problems particularly acute.

Broader Landscape

Institutional Review Boards 2

All research that involves human subjects must be reviewed and approved by an

institutional review board (IRB) (see the Common Rule, 45 CFR 46). 3 IRBs are charged with
protecting the rights and welfare of human subjects who participate in research. The

evaluation of human subjects’ rights and welfare is guided, in part, by key ethical principles

established in international and national guidelines such as the Declaration of Helsinki ) and

the Belmont Report: Ethical Principles and Guidelines for the Protection of Human Subjects of

Research (National Commission for the Protection of Human Subjects of Biomedical and
Behavioral Research, 1979; WMA, 2008). The Belmont Report, issued in 1979, was
2

This section relates to IRBs that exist under FDA regulations. It is important to acknowledge that research
done on tribal lands falls under the individual tribes’ IRBs, because tribes are sovereign nations. See Kuhn et
al., 2020.
3 See also Consideration of the Principle of Justice under 45 CFR part 46, July 22, 2021, at
https://www.hhs.gov/ohrp/sachrp-committee/recommendations/attachment-a-consideration-of-theprinciple-of-justice-45-cfr-46.html.
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commissioned by law in response to the abuse of human subjects in the U.S. Public Health
Service Syphilis Study at Tuskegee (Brandt, 1978). The report explores the boundaries of
medical research, the determination of risk versus benefit in research, the appropriate

selection of human subjects for participation in research, and the fundamentals of informed
consent. Importantly, it also outlines key ethical principles to guide research with human

subjects. These ethical principles include (1) respect for persons, which refers to the right

to self-determination, or autonomous decision-making; (2) beneficence, which refers to the
obligation to protect the well-being of human subjects; and (3) justice, which refers to the

fair distribution of the benefits and burdens of research participation.

The ethical principles outlined in the Belmont Report are operationalized through

the day-to-day work of IRBs, which operate under the guidelines and administration of the
Health and Human Services (HHS) Office for Human Research Protections (OHRP). The

Code of Federal Regulations (45 CFR 46) guides the structure and function of IRBs, and

particularly, the IRB review process. According to the Code of Federal Regulations, IRBs

must have at least five members, and those members must have sufficient knowledge or
experience to evaluate research activities proposed by investigators affiliated with the

institution. IRBs are charged with ensuring risks to human subjects are minimized through
use of sound scientific processes and their review focuses on the following key elements of
research proposals: risks and benefits to human subjects, safety, protections of privacy,

equitable selection of human subjects, and informed consent, with particular attention to
coercion and undue influence. The latter element of IRB review can present barriers to
enrolling excluded and underrepresented populations.

The ethical principle of respect for persons is operationalized in the research

consent process, which is meant to support participants’ right to autonomous decisionmaking, and protect participants with diminished capacity for self-determination. The
Belmont Report describes capacity for self-determination as fluid—increasing with

maturity, but potentially lost in some natural and social circumstances such as severe

illness, cognitive disability, or restricted liberty. The Code of Federal Regulations adds
more clarity to this idea by its identification of groups whose vulnerability demands
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increased protection beyond those afforded to all human subjects in research. Those

groups include children, prisoners, persons with impaired decision-making capacity, and
economically or educationally disadvantaged persons (45 CFR 46). The code describes

these groups as vulnerable to coercion and undue influence in research participation, and
therefore directs IRBs to pay particular attention to their consent to research. The code

does not, however, define coercion or undue influence, thereby leaving the interpretation
to IRBs, who have largely focused on the potential for compensation and incentives to be
unduly influential or coercive (Largent and Lynch, 2017).

Most research with human subjects involves some form of compensation for

participation. Forms and amounts of compensation—sometimes referred to as

incentives—vary by study, with one-time surveys and interviews typically offering smaller
incentives compared with lengthy clinical trials that involve medical interventions and

frequent study visits. IRBs tend to lean toward viewing higher payments as coercive, and
err on the side of keeping payments low (Largent and Lynch, 2017). However, coercion

requires “the overt threat of harm” to gain another person’s compliance (DHEW, 1979).

Thus, some ethicists argue that research payments cannot be considered coercive, which is
a perspective articulated by the director of HHS OHRP (Largent and Lynch, 2017; MeekerO’Connell and Menikoff, 2021). Undue influence refers to an offer that encourages the

potential recipient to do something that is unreasonably against their best interests or
values (Emanuel, 2005). It does not refer to an offer that encourages the potential

recipient to do something reasonable that they might not do in its absence. IRBs cannot

approve studies that pose unreasonable risk to potential participants, which means that
any approved study should be considered a reasonable undertaking for its target

population, on the whole. Thus, it is difficult to argue incentives are a form of undue

influence, yet, research indicates IRB members are concerned about coercion and undue

influence when substantial payments are offered to research participants (Largent et al.,
2012).

IRB members’ concern about coercion and undue influence in the form of incentives

reflect their commitment to the canonical principle of respect for persons. However,
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limiting incentives may ultimately compromise other equally important principles,

including beneficence and justice. Some research provides direct benefit to participants,

thereby supporting their well-being. In the absence of sufficient payment or other supports
(e.g., food, transportation, childcare) persons who might benefit from research

participation are prohibited from doing so. The people most likely to bear an excess

economic burden of research participation, especially in the absence of substantial support,
are those who are in hourly jobs, or live far from academic research centers, or have
dependents for whom they must provide care (Nipp et al., 2016). Excluded and

underrepresented populations are more likely to be in these social circumstances. Thus,

without adequate support, their ability to participate is restricted, they miss opportunities

to enhance their well-being, and the distribution of research benefits and burdens is unjust.
The underrepresentation of particular demographic groups also limits the opportunity to
generate sufficient data on the safety and efficacy of new therapeutics for them; this may

create injustice in delayed access to interventions, or in unforeseen differential outcomes
(Hume et al., 2017; Knopf et al., 2020). Although not the focus of this report, it is also

important to recognize the negative impact IRBs can have on the enrollment of adolescents
in clinical trials and clinical research. Since many IRBs require guardian consent, this may
disallow adolescent participation if a parent or guardian is not comfortable with or is

distrustful of clinical trials and clinical research. Allowing adolescents to make independent
decisions on whether they would like to enroll in a clinical trial or not may reduce barriers

to enrollment and further understanding of health disparities (e.g., sexual health or

substance use) in adolescent populations (Fisher and Mustanski, 2014; Fisher et al., 2021;
Gilbert, Knopf, Fortenberry et al., 2015; Knopf, Ott, Liu et al., 2017).

Although IRBs certainly have a role to play in increasing the representation of

excluded and underrepresented populations in clinical trials and clinical research, these

bodies are focused on protecting individuals, not communities. Engaging with community

advisory boards offers an opportunity for researchers to anticipate and address community
concerns and to help communities understand the risk of the proposed research (Quinn,

2004; Strauss et al., 2001). CABs can also facilitate the involvement of community members
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on local IRBs, offering additional protections to community members and helping to
alleviate issues of trust.
Funders

Research funders have several roles and responsibilities that can influence the

diversity of clinical trials. Traditionally, funders’ roles include prioritizing research topics,
approaches, and methods; receiving and evaluating grant applications; selecting suitable
proposals for funding; and evaluating the output of the research (Brantnell et al., 2015;

Kessler Foundation, 2011). In each of these stages, funders have opportunities to promote
diversity, but they also face constraints that may limit the effectiveness of efforts to
enhance representativeness.

Funding Priorities. Funders set and implement research funding agendas that can

ultimately affect the clinical research that is conducted and the scope of these projects.
Sharing this agenda through published criteria and grantee informational sessions

provides opportunities for emphasizing the ethical, scientific, and clinical importance of
diversity in clinical trials. Moreover, the research agenda is typically informed by few

scientists from underrepresented groups. Within the National Cancer Institute’s (NCI)

Intramural Research Program, for example, only 1 percent of senior investigators (those
granted tenure by the deputy director for intramural research) are Black and 2 percent
identify as Hispanic. There are no Black and Hispanic senior scientists and clinicians

(managers of large institutes’ or centers’ research departments) at NCI. Instead, three-

quarters or more of NCI’s senior scientists and investigators are white. Nearly two-thirds of
R01s are awarded to white applicants, with Black scientists and Hispanic scientists making
up only 1 percent and 5 percent, respectively, of awardees (Ong, 2021). Further, although
NIH provides diversity supplements to investigators to support a diverse and inclusive
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workforce, many are limited to 2 years for the training of junior investigators, which means
very little time for establishing partnerships, recruitment, and retention for projects.

Funders can also prespecify diversity targets for the research studies. This

approach has been successful in several large research studies, including the NIH Diabetes
Prevention Program and Systolic Blood Pressure Intervention Trial, or SPRINT (Group,

2015; Knowler et al., 2002). SPRINT, for example, which examined blood pressure in 9,361
people, set specific recruitment targets and ensured that trial sites were diverse and could

bring in diverse patients to achieve recruitment goals (Ambrosius et al., 2014; Greer, 2015).
Proposal Reviews. Through the review process, funding agencies can give priority to
projects that include sufficient numbers of underrepresented persons. The NIH has

implemented initiatives designed to foster the inclusion of underrepresented groups in

NIH-supported clinical research trials and to incorporate valid analyses by sex and gender
(NIH, 2001b, 2017a). Federal funders, such as the NIH, National Science Foundation, and
Patient-Centered Outcomes Research Institute, require enrollment tables that are

incorporated as part of the review process. The weight that reviewers give data may vary,

however, and can be applied inconsistently. Further, these enrollment tables are not part of
the score-driving criteria, which limits the impact they have on funding decisions.

In addition to review criteria, those reviewing grant applications and making

funding decisions influence the type of research that is carried out. Studies have shown that
NIH study sections, which review and decide which clinical research grants get funded, are

overwhelmingly white. According to one study, 2.4 percent of study section members in the
period FY 2011–2015 were African American/Black compared with 77.8 percent who were

white (Hoppe et al., 2019). The Center for Scientific Review at NIH is tasked with improving
disparities in peer review and has stated that “there must be diversity with respect to the
geographic distribution, gender, race, and ethnicity of the membership of study sections”

(NIH, 2020b). It is important to acknowledge the availability of these data that illustrate the
lack of diversity among academic medical centers and study sections for publicly funded
140

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

biomedical research. Moreover, data on investigators in industry and other private entities
are not publicly available.

Funding for Recruitment and Retention. Recruitment and retention of diverse participants

can be costly; one study estimates recruitment costs ranging from $129.15 to $336.48 per
enrolled patient (Penberthy et al., 2012). Recruitment can require higher staffing levels,
more frequent contacts, longer accrual periods, additional funding, and more flexible

funding to enhance trial accessibility for low-income participants, those with caregiving
responsibilities, workers without flexible hours, and individuals with other competing

priorities. For example, transportation to trial sites is often a deterrent to participation of

underrepresented populations, and need for childcare can limit participation of caregivers,
who are more likely to be female. Collaboration with community organizations to colocate
services in community venues, such as faith institutions, or provide mobile services may

increase the reach and effectiveness of the clinical trial recruitment and retention efforts.
Many funding agencies often underestimate the increased effort and financial resources
needed to ensure diversity in research studies. Flexible funding that can be used to

promote or augment these strategies can play a critical role in increasing trial diversity,
and warrants consideration by IRBs (see Institutional Review Boards section, above).

Post-award Reporting and Monitoring. Review and examination of participant accrual and
review of adverse events is a routine role of funders as well as the Food and Drug

Administration and individual data safety monitoring boards. In this phase, systematic,

timely, and transparent collection and reporting of trial diversity metrics is a requirement
for intervening to modify trial protocols to promote more inclusive recruitment or avoid
differential disenrollment (Artiga et al., 2021).
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Evaluating the Output of the Research. In addition to clinical effectiveness outcomes,

funders often examine the impact of their research using metrics such as publications and
patents produced. Making the diversity of participants that are recruited and retained an

explicit outcome to be evaluated and reported can be an important strategy for enhancing
patient and community trust in the research process, increasing the applicability of the

research findings to women, minority communities, and older adults, and influence payers’
and providers’ acceptance of the findings for groups who were not adequately represented
in the research.

Medical Journals

In many ways, medical journals serve as the gatekeepers to medical knowledge,

holding the key to publishing studies that advance clinical practice and improve health.

Thus, journals yield great power along with accountability for what is and is not published
in their pages. In the past year, leading medical journals have acknowledged that “they

must do better towards inclusion and antiracism in all journal related activities,” and many
have issued initiatives and calls to action to increase diversity, equity, and inclusion. In

October 2021, the New England Journal of Medicine announced it would begin requiring

authors to submit a supplementary table describing the disease or health problem under
study, its distribution in the population (e.g., by race, ethnicity, and sex), and

representativeness of enrolled study participants (NEJM, 2021). This is an important step,
but whether it becomes a significant factor in determining the acceptance of manuscript

submissions remains unclear. Further, journals still have a long way to go, as reflected by
representativeness of editors and by their rate of publications in these areas.

Regarding representation, among the 346 editors and editorial board members

across JAMA and the JAMA Network journals, 71 percent are white, 19 percent Asian, 6

percent Black, and 4 percent Hispanic; 38 percent are women (Fontanarosa et al., 2021). In
a review of 444 leading medical journals, women represented only 21 percent (94) of
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editors in chief (Pinho-Gomes et al., 2021), and this rate has changed little over the past

decade (Jacobs et al., 2021). Of 215 leading surgery journals, only 7 percent of editors are

women (Kibbe and Freischlag, 2020). For publication rates on issues of diversity or health

disparities, a recent review indicated that the proportion of articles on these topics relative
to all articles published was only 7 percent at the Journal of General Internal Medicine, and
was less than 2 percent at other leading general medicine journals (Jackson et al., 2021).
Moreover, few papers in any journal addressed “racism” in their title, abstract, or key
words (Jackson et al., 2021; Rhea et al., 2020).

While some journal editors have expressed skepticism about the power of journals,

and post hoc publication, to influence inclusion in clinical research, there is in fact evidence
to suggest that journals can exert a large impact. The requirement of adherence to

reporting standards, such as CONSORT (Consolidated Standards of Reporting Trials)
(Moher et al., 2010) and other standards, and mandatory trial registration, such as

ClinicalTrials.gov, have standardized and raised the quality of research design, reporting,

monitoring, and transparency for clinical trials. There is no question that similar influence
could be exerted with the requirement for mandatory standards and reporting on diverse

inclusion in clinical studies. Moreover, journals can influence diversity and inclusion across

multiple domains (Rivara et al., 2021). Ultimately, a unified and concerted effort by medical

journals, such as through the International Collaboration on Standards and Policies

through the Royal Society of Chemistry’s Joint Commitment for Action on Inclusion and

Diversity in Publishing (RSC, n.d.), may pave the way for ongoing and long overdue change.
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5

Facilitators of Successful Inclusion in Clinical Research

The analysis draws substantially from the research paper by Franchesca Arias, Ph.D.; Nicole
Rogus-Pulia, Ph.D., C.C.C.-S.L.P.; and Amy J. Kind, M.D., Ph.D., which was commissioned for this
study. See Appendix C for the full research paper.

There is substantial quantitative data demonstrating the size and scope of the

problem of underrepresentation of underrepresented and excluded populations in
research; however, there is a dearth of critical qualitative data about facilitators of

successful representation in clinical research. The experiences of research teams who have
successfully enrolled diverse participants contribute to a better understanding of the

facilitators that can be leveraged to make progress. These data are needed to develop a

robust science of inclusion that can help the field evaluate and scale effective, real-world

engagement and recruitment strategies. To that end, this chapter provides an overview of
evidence on sentiments, facilitators, beliefs, and attitudes from study investigators, staff,

and participants for overcoming barriers to the inclusion of women and underrepresented
minorities outlined in Chapter 4. 1 It highlights key themes and facilitators that have

demonstrated effectiveness to enhance recruitment and retention of diverse populations in
clinical studies. In each section, the findings include reports from 20 qualitative interviews
conducted in 2021 with research teams (investigators and staff) involved in clinical trials

who successfully achieved diverse enrollment. The research teams were identified using a

systematic process to ensure that therapeutic areas were equally represented. (The next
section summarizes the study approach; Appendix C contains the full analysis). These

qualitative data are bolstered by evidence from the literature reviewed by the committee.

The committee defines facilitators as strategies and factors that facilitate success in overcoming barriers to
the increased representation of women and racial and ethnic minority population groups in clinical research.

1
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Finally, this chapter summarizes practical and innovative facilitators, particularly those
that may be replicable and scalable in future studies.

INSIGHTS INTO EFFECTIVE FACILITATORS AND STRATEGIES FOR INCLUSION

The qualitative evidence for this chapter is largely derived from a mixed-methods

study that the committee requested be commissioned for this report (see Appendix C). The
purpose of the study was to characterize current efforts on representativeness in clinical

research and to systematically identify and describe recruitment and retention strategies
that can contribute to more diverse clinical trial participant populations. Individual

comprehensive interviews were conducted with research team members (an investigator
or coordinator) with experience recruiting underrepresented groups. Twenty interviews
were completed in 2021 that focused on understanding facilitators to recruitment and
retention into clinical trials.

At the beginning of the study, the authors first identified the six diseases associated

with highest mortality in the United States (heart disease, cancer, chronic lower respiratory
disease, stroke, Alzheimer’s disease, and diabetes). Next, a systematic review was

conducted to identify published clinical trials in these six therapeutic areas between 2001
and 2021 that successfully recruited diverse populations, defined as having at least 50

percent or higher enrollment of the county-level base rate, the state-level base rate, or the
national-level base rate (for single-site studies, county-level data were used; for multisite

studies, state-level data or national-level data were used, depending on whether sites were
within the same state or dispersed across the United States) in at least one of the three

categories of sex, race, and ethnicity mandated by the National Institutes of Health (NIH).
From more than 130,000 trials that were identified, 162 trials stratified by disease and

geographic location were selected. Of these, 142 trials met criteria for diverse enrollment
(i.e., at least 50 percent or higher enrollment of at least one of the three NIH-mandated
categories of sex, race, and ethnicity), and were invited to participate in interviews.
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Notably, fewer than 33 percent of these trials reported information about ethnicity, and
fewer than 66 percent of trials included categories of racial/ethnic representation.

Research team members (an investigator or coordinator) from each of the 142 identified

studies were invited to participate in a qualitative interview (see Appendix C for full study
details).

Based on 20 completed in-depth qualitative interviews with rigorous thematic

analysis, 8 major themes emerged, which provided insights into key facilitators to
inclusion. These themes are (1) starting with intention and agency to achieve

representativeness; (2) establishing a foundation of trust with study participants and

community; (3) anticipating and removing barriers to study participation; (4) adopting a

flexible approach to recruitment and data collection; (5) building a robust network by

identifying all relevant stakeholders; (6) navigating scientific, professional peer, and social
expectations; (7) optimizing the study team to ensure alignment with research goals; and

(8) attaining resources and support to achieve representativeness. Table 5-1, at the end of
the chapter, provides an overview of strategies to enhance inclusion derived from the

interviews, organized by theme. Further details on each of these themes are described
below.

Starting with Intention and Agency to Achieve Representativeness

From goal setting to community partnering strategies, intentionality and planning

are critical themes for overcoming the systemic barriers previously outlined to the

inclusion of underrepresented minorities and women in research (McMurdo et al., 2011).

While planning and engagement with diverse communities is resource, time, and labor

intensive, it is critical to advancing inclusion. According to research teams that participated
in the analysis, “It’s a lot of work and a lot of time and it takes years. . . . We‘ve been

working with the same community partners now for 12, 13 years. They see us all the time.”
They emphasized that a multistage process is required to achieve representativeness and
146

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

that contact with communities should begin long before recruitment starts and extend long
after the study ends.

Evidence suggests that to build relationships with the community, research should

continue to affect changes in communities long after the study ends and throughout all
stages of the study process (Gluck et al., 2018). Research teams emphasized that

collaboration with community members specific to recruitment and retention strategies
occurs across different stages of the study. For example,

I think some of the principles that are laid out for stakeholder engagement are

basically to involve them in the design of the study, the conception of the study,

what questions you’re asking, as well as in how you’re doing, the recruitment, who
you’re recruiting, what your materials are, and then what the study involves, like
kind of soup to nuts kind of thing. And so I try to do that as much as I can.

Research teams reported that being intentional about having representation of

historically underrepresented groups was instrumental to their success. Setting a priori

recruitment goals for the inclusion of underrepresented groups is essential to planning and
can help research teams measure progress and develop more effective engagement
strategies (Javid et al., 2012).

Research teams also emphasized the importance of considering access barriers and

the lived-realities of study participants in research design. For example,

It’s absolutely important in terms of behavioral interventions and how you

implement [with] certain people or not if you don’t have access to the things that

people of high socioeconomic status take for granted. If you don’t have that kind of

access, then you’re not going to be as able to implement any intervention, especially
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behavioral ones that require changes in lifestyle, taking time out of your day and
stuff like that.

Research suggests that prioritizing access to health-care resources can facilitate research

inclusion for underrepresented communities (George et al., 2014).

Research teams also reported that intentionality is sometimes driven by external

factors, such as requirements by funding agencies, the need to recruit from a given state or
setting, and characteristics of the diseases, such as rates in diverse populations.

Establishing a Foundation of Trust with Participants and the Community at Large

Building and maintaining trust with both study participants and their larger

communities is foundational to achieving equity in research (Barnes and Bennett, 2014).

Research teams reported that the history of abuse in prior studies, experiences with other
research groups that approached underrepresented communities for the purposes of a

study and who did not remain engaged, and beliefs that research is not beneficial to the
community are critical barriers to establishing trust with persons from diverse
communities.

The development of trust requires a long-term commitment by principal

investigators, study teams, and local institutions involved in the research. Building trust

over time takes consistent engagement in the community beyond the confines of the study
itself, developing meaningful relationships with study participants, and giving to the

community without the expectation of anything in return (Kretzmann and McKnight,

1993). Research teams emphasized that while trust has to be built over time, trust can be
broken with individuals and communities in an instant. For example, “There’s such trust
148

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

building, that . . . takes a while. And if one person drops and doesn’t keep the trust, then I’m
not going to be able to most likely get back that location again.”

Developing robust community partnerships that are equitable and not hierarchical

in nature can mitigate distrust in communities and can help research teams effectively
leverage resources for truly meaningful and translatable work in partnership with

community members (Waheed et al., 2015). According to one research team member,
I think that is the goal to get to full equity with the community partner, writing the
grants and getting the money and sharing everything from the ground up to the

study. I think we’re still unequal with academic partners. So doing a grant writing,

getting the funding and working with community partners and giving them funding
from the grant. So I think there’s still this hierarchy, unfortunately. We’re trying to

break those down. We’re trying to get to parity as much as possible. And that’s just
going to take time and it’s going to take investment.

In addition to facilitating recruitment, establishing relationships with community leaders
provided opportunities to understand the needs of the community in order to build trust
over time.

Anticipating and Removing Barriers to Study Participation

To assure accessibility to study participation for members of underrepresented

communities, anticipating and removing barriers to participation—which are described in
Chapter 4—is critical. For example, one systematic review of 44 articles found that

facilitators to research participation included tailoring recruitment strategies to each

community group (George et al., 2014). Recognizing heterogeneity within cultural groups is
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key, and a one-size-fits-all approach will not work. Investigators should take an

individualized approach, without compromising the science, to create protocols that allow
for and acknowledge individual experiences. For example, according to one research team
member interviewed, “There was no cultural tailoring at all. There was a ton of

individualized tailoring. The intervention itself is highly individually tailored. And so we

just developed personalized approaches to everyone. And, in doing that, we didn’t have to
put people into categories to try to tailor to them.” Other important solutions include

collaboration with interpreters to provide services to non-English-speaking prospective
study participants and/or providing options for in-home or remote visits to overcome
linguistic or physical access barriers. For example implementation of the asset-based

community development, or ABCD, approach , which includes a high level of community
assessment, engagement, and involvement before actual recruitment begins, in the

Wisconsin Registry for Alzheimer’s Prevention (WRAP) led to a 400 percent increase (from
0.8 to about 8.0 percent of the study sample (131 of 1,573) in the participation of African
Americans (Green-Harris et al., 2019). These themes are also discussed in more detail in
Chapter 2.

In Clark et al. (2019), study participants noted several strategies that clinical

research staff could employ to overcome barriers and improve participation and retention
in clinical trials, including “…rapport with participants; attentiveness and sensitivity to

patients’ concerns or needs; flexible scheduling to accommodate participants after hours

and on weekends; post visit follow-up telephone calls to assess participants’ well-being and

address any concerns; and regular touch-base contacts with participants.”

Adopting a Flexible Approach to Recruitment and Data Collection

Research teams from the successful studies recognized the importance of flexibility

to enhance recruitment and retention of diverse groups. Research teams frequently

described recruitment strategies adapting and evolving as studies progressed. Recruitment
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techniques were incorporated or abandoned in response to study needs, and changes were
guided by input from community representatives and other relevant stakeholders. This
adaptability extended beyond recruitment. For example, flexibility at the time of data

collection was reported as necessary to retain study participants, particularly those with

limited resources or constraints on their time due to competing demands such as childcare
or eldercare. For example,

So we had to be very flexible in how we collect the data. We ultimately ended up

giving people multiple data collection options, so we tried to enroll everyone and do
baseline data collection in person for folks, for literacy reasons, for understanding
comprehension and for trust building. And then after that, they could meet us in

person or in the clinic. They could meet us in person in our research offices. They

could do it online via REDCap. They could do it via phone with a research assistant.

They could be mailed a paper survey. And similarly, they could go in for a . . . test at a
clinic or they could do a mailing kit.

Flexible approaches meeting study requirements were instrumental in the success

of diverse enrollment. Several prior reports demonstrate this phenomenon. For example,
one qualitative analysis of interviews with 30 Native Hawaiian women identified that

disseminating study information through community channels with targeted outreach to
religious and social organizations as well as face-to-face contact with researchers in a

culturally tailored way would help with recruitment and retainment (Ka’opua et al., 2004).

Another example comes from a recent randomized trial of a mobile health support program
for diabetes self-care that utilized multiple retention strategies for minority populations.

The strategies included flexibility in participation (e.g., multiple methods for data

collection), communication (e.g., tracking contacts), and community building (e.g., study
branding and newsletters). With these flexible and multipronged approaches, retention
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was over 90 percent at each follow-up assessment that occurred over 15 months (Nelson et
al., 2021).

Recent U.S. Food and Drug Administration (FDA) guidance (Clark et al., 2019; FDA,

2020c) recognizes the need to make trial participation less burdensome to enhance

recruitment, and supports the use of flexible approaches to reduce the frequency of study
visits, to build in flexibility in visit windows, to consider electronic communication or

digital health technology tools to replace site visits, and to consider the use of mobile staff
to conduct study visits in study participants’ homes.

Building a Robust Network by Identifying All Relevant Stakeholders

Research suggests that engaging in mapping to identify all the relevant stakeholders

in a community can help study teams develop more equitable study designs and identify

individuals and organizations that can help drive the recruitment and retention of diverse
study participants (Larkey et al., 2009).

According to the research teams that were interviewed, identifying these

stakeholders and their level of needed involvement varied based on cultural preferences of
the prospective study participants, the condition being studied, and the nature of the

research study. The term stakeholder was defined broadly to include caregivers, family
members, friends, clinical providers and administrators, community advocates, peers,
religious leaders, and political figures.

Strategies for consistently engaging communities such as community advisory

boards can help inform protocol development and study execution (Buck et al., 2004),

whereas specific stakeholders, such as community health workers and patient navigators,

have been found to help drive the recruitment and retention of underrepresented groups in
research (Choi et al., 2016). Studies consistently show that community health workers, who
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typically focus on informing patients about the importance of adherence to a particular

healthy behavior and who patients can go to for help, support, and informal counseling,

improve outcomes for patients. For example, in one study of community health workers in
the Bronx (a borough of New York City), adding community health workers to a medical

home led to a decline in emergency department visits and hospitalizations among patients
with chronic health conditions (Findley et al., 2014). In another study, community health

workers helped improve recruitment and retention of immigrant women in a randomized
trial to promote mammograms and Pap tests (Choi et al., 2016). Patient navigators, who

typically handle patient problems as they arise, may be inserted into health-care studies to
help patients adhere to recommended care (Dohan and Schrag, 2005). In one of the

foundational studies examining the effectiveness of patient navigators in expanding cancer

screening and care in medically underserved populations, Freeman et al. (1995) found that
patients who had a navigator were far more likely to complete recommended breast

biopsies and do so in far less time than those without navigators. In fields where use of

patient navigators is more common, such as cancer screenings and care, patient navigators
help to catch disease at earlier stages, help ensure patients show up to follow-up

appointments, and help ensure patients receive follow-up care once they have a diagnosis
(TCFHA, 2012).

Important themes emerged related to patient and caregiver engagement. For

example, developing relationships with caregivers and family members was identified as

instrumental to recruitment and retention of underrepresented groups. According to one

participant, “I realized that not talking to caregivers was a pretty big misstep in our original
trial. If you have these populations that are vulnerable enough to have caregivers and other
people who are already kind of with them maybe consider including them as part of the

trial and obviously with patient consent, sort of incorporating it.” Further, conceptualizing
study participants as partners in research was highlighted as important and requiring
openness and flexibility by the study team to learn from the study participants’
experiences.
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Navigating Scientific, Professional Peer, and Societal Expectations

Research teams described challenges related to scientific and societal expectations,

which sometimes conflicted with maintaining scientific rigor. Many of the research teams

perceived that efforts to promote representativeness, and decisions made to support these
efforts, are not fully embraced or supported by colleagues and organizations responsible
for making funding and/or budget decisions. Creative strategies designed to engage

communities that have traditionally been underrepresented in research are often not
valued relative to more traditional strategies, which tended to involve rigid protocols

applied within standard working hours (e.g., 9 a.m.–5 p.m.), conducted onsite, and carried
out by staff who were not multilingual. These traditional approaches to retention and
recruitment may be burdensome for prospective study participants with multiple

vulnerabilities, and may result in less participant diversity. Thus, providing a more flexible
infrastructure (e.g., more flexible protocols, off-hours participation, offsite participation

including by remote or in-home means) may be critical to enhancing participant diversity.
Research teams expressed concern that the current emphasis on recruitment and

retention of diverse study participants contrasts with consistent underfunding of

disparities researchers despite the additional costs needed to conduct diverse enrollment
in all research studies. For example,

It seems that there’s a real incongruence where the NIH is saying disparities work,
disparities work, disparities work, and then you put it in and reviewers don’t

acknowledge the disparities aspect. They are fixated on errors in your approach or
concerns about your theoretical model, and so it does seem that there is an

incongruence in the way that the funding source of NIH wants to value efforts to

recruit and retain these folks and then the way that it’s reviewed. So that is an issue.
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It is well documented that scientists from diverse backgrounds are less likely to obtain
grant funding, publish as first author, and get promoted (Stevens et al., 2021).

Research teams emphasized that efforts to be intentional and plan ahead to prepare

for additional costs related to this work are undermined by budget constraints. Funding
agencies, as well as those responsible for approving proposals and distributing budgets,
should be required to gain competencies in the challenges and costs associated with
nontraditional research approaches to enhance inclusion.

Optimizing the Study Team to Ensure Alignment with Research Goals

All of the research teams that were interviewed described the composition of the

study team as an important component of representative research. Research teams interact
with potential study participants and are instrumental in the success of recruitment and

retention. Diverse study teams were generally described as being helpful to recruitment to
enhance congruence between research teams and potential participants, and this

congruence was described in different ways depending upon the focus of the study (e.g.,
age, sex, race, ethnicity). Retaining study staff over time was also emphasized as very

important to recruitment and retention success; however, this may be difficult given the

competition for skilled study staff. For example, “So having the same staff at our site, we’ve
had the same staff for 11 years now and are so thankful and grateful. And we’ve done

everything to retain the staff . . . because they’re the face of the study.” It is important to
note that cultural and linguistic congruence with the target population was not enough.

Gaining engagement and community buy-in for the study goals and desired outcomes were
equally important when working with communities that are underrepresented in clinical
trials and research. Several studies show that increasing the diversity of study staff and

leadership leads to increased enrollment of diverse populations and improved reporting of
results (Khan et al., 2020; Nielsen et al., 2017; Whitelaw et al., 2021). One study found that

there was a greater likelihood of reporting sex-stratified results when a woman was either
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first or last author (Nielsen et al., 2017). Additionally, studies have demonstrated a positive

association between the number of women as coauthors and a higher proportion of women
participants in the research (Reza et al., 2020).

More can be done to train and develop the next generation of diverse principal

investigators. Academic research institutions play a key role in diversifying principal
investigators as they train a large percentage of the research workforce, including

investigators and research staff. They have the opportunity to diversify the pathway of the

students and future clinician-scientists entering health science professions and Ph.D.

programs (see Box 5-1). To increase recruitment, retention, and advancement of diverse

faculty, institutions can follow and invest in evidence-based practices, as described in Box

5-2.

BOX 5-1
Federal Support of Early-Career Researchers Can Affect Access to Opportunities

The nature of federal research support early-career professionals in a biomedical
career receive can affect the extent to which they gain access to mentorship and
professional development opportunities that can make a difference in supporting their
career growth and advancement. In 2016, only about 10 percent of postdoctoral
researchers in the biomedical, behavioral, social, and clinical sciences were supported on
federal fellowships and traineeships, such as the Ruth L. Kirschstein Individual National
Research Service Award (NRSA) postdoctoral fellowship (F32), which provides support
to individual postdoctoral fellows, and the Ruth L. Kirschstein NRSA Institutional
Research Training Grant (T32), which provides support to institutions to develop
training opportunities for selected individuals. These fellowships and traineeships
undergo peer review of the research and training plan, and include stipulations for
professional development and mentoring by eligible mentors. In contrast to the
fellowships and traineeships, other mechanisms of early-career support do not generally
include as a requirement a plan for training and professional development in the grant
application, an assessment of the principal investigator as a mentor, nor any other formal
mechanism to ensure quality training and mentorship opportunities.
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Furthermore, National Institutes of Health (NIH) training grants, such as
individual F32 and institutional T32 awards, are restricted to U.S. citizens and
permanent residents, yet a substantial proportion of biomedical postdoctoral
researchers are not U.S. citizens or permanent residents. Of the biomedical postdoctoral
researchers included in the 2015 National Science Foundation General Social Survey, 53
percent held temporary visas and 31 percent reported earning their degrees in a foreign
country. These percentages reflect both the openness of U.S. biomedical training and
labor markets and the attractiveness of U.S. research careers to international scholars.
Some countries also encourage recent Ph.D.’s to seek postdoctoral training in the United
States. Lack of access to the F32 and T32 programs may undermine advancement of
talented individuals who are contributing meaningfully to U.S research and medicine on
the basis of citizenship status. In addition, the National Institute of General Medical
Sciences now requires T32 applicants to submit a Recruitment Plan to Enhance Diversity
and Trainee Retention Plans. This could be expanded across all NIH institutes to ensure
that training grants are supporting a diverse biomedical workforce (NIGMS, 2021).
SOURCE: Content adapted from NASEM, 2018.

Academic medical centers also play an important role in investing in and supporting

research that designs and tests new strategies that are practical and pragmatic to enhance
diverse recruitment of participants representative of the population with a given disease.
Academic research institutions can offer training on systemic racism in research, implicit
bias, and cultural sensitivities to researchers and research staff. They can also educate

researchers on strategies to increase diverse enrollment, including use of broad eligibility
criteria and avoiding sex-specific exclusion criteria.
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BOX 5-2
Promising Practices for Supporting a More Diverse and Equitable Medical
Workforce

A growing body of research literature and an increasing number of examples
identify strategies and practices that institutions and organizations can adopt to
diversify talent pools, mitigate biases in evaluation and promotion, and create and
sustain a positive, inclusive organizational climate. Among those practices, organizations
should consider adopting and adapting—in concert with evaluation to understand the
impact of these interventions on their communities and within their institutional
context—are the following:
To Recruit a Diverse Applicant Pool:

•
•
•

•
•
•

•

Work continuously to identify promising candidates from underrepresented
groups and expand the networks from which candidates are drawn.
Write job advertisements that appeal to a broad applicant pool and use a
range of media outlets and forms to advertise these opportunities broadly.
Eliminate or lessen the emphasis given to admissions requirements that are
particularly subject to bias or may be poor predictors of success (e.g., certain
standardized test scores).
Decide on the relative weight and priority of different admissions or
employment criteria before interviewing candidates or applicants.
Hold those responsible for admissions and hiring decisions accountable for
outcomes at every stage of the application and selection process.
Educate evaluators to be mindful of the childcare and family leave
responsibilities often faced by women, especially when considering “gaps” in a
resume.
When possible, use structured interviews in admission and hiring decisions.
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To Improve Retention:

•
•

•
•
•
•

Ensure fair and equitable access to resources for all employees and students.
Broadly communicate about the institutional resources that are available to
students and employees and be transparent about how these resources are
allocated.
Set and widely share standards of behavior, including sanctions for disrespect,
incivility, and harassment.
Create and widely advertise policies and practices that address workers’ need
to balance work and family roles throughout their education or careers.
Support mentorship initiatives that recognize, respond to, value, and build
upon the power of diversity.
Create “counterspaces” that provide a sense of belonging and support and
serve as havens from isolation and microaggressions.

To Improve Advancement:

•

•

•

Create sponsorship programs through which individuals with positions of
power and influence advocate publicly for the advancement of talented
individuals to senior leadership positions.
Establish clear metrics for success and advancement and avoid reliance on
metrics that are known to be biased (e.g., teaching evaluations, impact factor
of publications, appraisal of “potential”).
Mitigate bias in performance evaluations, promotion decisions, and selections
for awards and special recognitions.

SOURCE: Content adapted from NASEM, 2020.

In addition to efforts by academic medical centers, professional societies and federal

agencies also have influence by providing training programs for both early- and mid-career

women and underrepresented scientists. One example is the American College of
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Cardiology’s Clinical Trials Research: Upping Your Game program, which is designed to
train the next generation of clinical trial team scientists by developing women and

underrepresented populations in cardiology. This program includes three 2-day sessions

that focus on clinical trials research; networking with other clinical trialists, investigators,
industry leaders, and regulatory stakeholders; and developing a personal career action
plan (ACC, 2022). Another example is the NIH’s Faculty Institutional Recruitment for
Sustainable Transformation (FIRST) program, which aims to enhance and maintain

cultures of inclusive excellence in the biomedical research community. These FIRST awards
are given to academic institutions to recruit cohorts of early-career faculty who are

competitive for assistant professor positions and have demonstrated commitment to

inclusive excellence (NIH, 2021c). This is a relatively new program, so evaluation of the

program is not available yet. However, the committee feels that these types of initiatives

that encourage and promote enhancing diversity and inclusion in institutional contexts are
critical for developing our future workforce.

Attaining Resources and Support to Achieve Representativeness

The investment of time and money are necessary to successfully engage in the long-

term strategies and relationship building needed to drive inclusion in studies (Green-

Harris et al., 2019). According to the research teams that were interviewed, funding for

these recruitment efforts was of paramount importance, requiring special funding

announcements focused on inclusion of underrepresented groups, expanded budgets for

teams attempting to recruit and retain these groups, and flexibility within budgets to allow
for deeper engagement of community partners. For example,

I think that it would be good for efforts to recruit and retain these folks, to have
potential additional budgeting so like it’s a $500,000 grant but you’re going to
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recruit over 40 percent folks with lower socioeconomic status, then there’s an extra
$50,000 a year for direct costs to support those efforts. I think we have to put our
money where our mouth is, and I don’t see that is happening.

In addition to funding, research teams emphasized education of researchers and

providing supports such as professional networks and institutional resources with

expertise in these areas. Finally, material support for community organizations so that

they can build infrastructure to enhance enrollment in clinical studies also emerged as an
important long-term necessity to enhance inclusion. In particular, resources that could
assist these organizations in building an ongoing foundation for research would create

successful long-term partnerships (George et al., 2014). Investments in community-based

strategies and partnerships are needed to help minimize the power imbalance between the
researcher and participant in ways that build trust in research teams and institutions
(BeLue et al., 2006).

The need for greater investments in the people, communities, and institutions

engaged in research is echoed in Michos et al. (2021), which outlines several large- and
small-scale interventions by stakeholders for improving enrollment and reflecting the

diverse U.S. population in research (see Figure 5-1) (see also Michos and Van Spall, 2021).
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FIGURE 5-1 Improving Diversity in Enrollment.

NOTE: Although the right side of the figure reads “diverse populations,” in the context of
this report, the committee is using this figure to specifically improve enrollment of
underrepresented populations in trials.

SOURCE: Reprinted with permission from Michos et al., 2021.
Investing in community-based research is critical for developing relationships and

involving communities in clinical research. Community-based research takes place where

people live, work, and play. Effective community-based research settings create a bridge
between the community, scientific institutions, and researchers and build trusting

partnerships that are essential for successful research participation. Together researchers
and community members engage in the design and conduct of research with the goal of
building trust and respect for the values, viewpoints, and interests of the community
members. Specific examples of these partnerships are described in the Academic
Institutions section, below.

There are many ways to involve community members in ongoing research. UCSF

Accelerate (2022) provides a step-by-step guide for practicing community-engaged
research, such as the following:
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•

•

•
•

•
•

Assemble a research team that includes community clinicians, clinic staff, and
community members who are decision-makers. In addition, set up a patient
advisory board that is involved throughout the process.
In coordination with community clinicians and advisors, identify issues of
greatest need and importance to ensure research is relevant and resonated with
the community.
Involve community clinicians and advisors in the writing process and
determining study questions to address.
Communicate the relevance of the study design, but also be prepared to modify
the design with more community acceptable approaches, which may involve
gathering focus groups or other qualitative measurements.
Review findings with community members and disseminate results in a way that
is appropriate to the community members.
Include community clinicians and advisors as authors on scientific papers and
presenters in community and broader settings.

Investing in the science of engagement and empowerment can also help overcome

barriers to equity. As described below, funding agencies, institutions, and researchers all
have a role to play in improving community engagement and empowerment.
Funding Agencies
Major funders have a mandate (and/or vested interest) to demonstrate return on

investment. For example, the NIH budget is established and renewed by the U.S. Congress,

which is responsible for its oversight. Federal research awards are typically funded for a
period ranging from 2 to 5 years, a time frame that is meant to encompass all phases of

research from project start up to results dissemination. Funding periods and budgets often

discourage researchers from more participatory and emancipatory methods. Some funders
are moving away from these models, and folding in stakeholder engagement as a major

requirement of funding. For example, the Patient-Centered Outcomes Research Institute
has invested nearly $3 billion in comparative effectiveness research on health since FY
163
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

2010 (PCORI, 2020). The institute engages patients and providers in identifying research

priorities, trains patients to review and evaluate applications for funding, and requires that
patient engagement be documented in every step of a research project, from the

formulation of the research question to the research methods to dissemination of results
(see Box 5-3).

BOX 5-3
Patient-Centered Outcomes Research Institute: Supporting Engagement

The Patient-Centered Outcomes Research Institute’s (PCORI) mission is to
advance patient-centered, stakeholder-engaged research throughout the research
process. PCORI engagement principles include approaches to integrate equity and
inclusion across the research enterprise. PCORI provides funding support, tools, and
resources to research stakeholders.

The Eugene Washington PCORI Engagement Awards Program provides funding
for research support projects that encourage involvement of patients, caregivers,
clinicians, and other health-care stakeholders as integral members of the patientcentered outcomes research/comparative clinical effectiveness research enterprise.
PCORI funding opportunities include awards for three types of engagement projects:
•
•

•

Capacity Building: Projects that help communities increase their facility with
and ability to participate across all phases of the PCOR/CER process.

Dissemination Initiative: Projects that help organizations and communities
plan for or actively bring relevant PCORI-funded research findings to end users
and encourage use of this information in their health-care decision making.
Stakeholder Convening Support: Projects that include multistakeholder
convenings, meetings, and conferences that align with PCORI’s mission and
facilitate expansion of patient-centered outcomes research/comparative
clinical effectiveness research, or PCOR/CER, through collaboration on such
efforts.
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In fiscal year 2022, PCORI plans to award up to $25 million as part of the Eugene
Washington PCORI Engagement Awards Program.a

To enhance the uptake of engagement practices and methodologies within the
broader health-care research community, PCORI maintains a repository of tools and
resources, known as the Engagement Tool and Resource Repository for Patient-Centered
Outcomes Research. This repository is focused on research engagement and capacity
building across the project lifespan and is searchable by focus area, health condition,
stakeholder audience, targeted population, and phase of research in which the
engagement occurred.

PCORI also provides a variety of engagement information to support research
stakeholders. For example, PCORI offers resources for building and supporting effective
multistakeholder research teams, methods for engaging stakeholder partners throughout
a research study, and guidance to help researchers identify budgetary items associated
with engagement within a research study.b
a See

https://www.pcori.org/engagement/eugene-washington-pcori-engagementawards.
b

For more information and additional resources, see
https://www.pcori.org/engagement/engagement-resources.

Academic Institutions

Academic institutions play a significant—if sometimes obscured—role in

community empowerment and engagement (as described in Chapter 4). For example,

institutions set expectations for faculty productivity, which have impacts on the extent to
which their faculty invest in community-engaged research. As noted above, academic

institutions play a critical role in recruiting and retaining diverse faculty and investing in
the future workforce.

Institutions and their surrounding communities also have natural ties, but these ties

have not always benefitted community members. Attention to issues such as gentrification,
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local needs, areas of mutual interest, and sustainability can foster engagement and

empowerment with community members. Institutions also have the flexibility to leverage
internal funds (revenue, endowments) for community engagement and development. For

example, in 2015 Indiana University announced it would dedicate $300 million to address
health issues important to Indiana communities. The Grand Challenges program funded
three major projects with distinct health foci, including precision health, environmental

resiliency, and substance use disorders. 2 While these efforts are currently underway, they

have led to an expansion of federal funds. The Grand Challenge on substance use disorder,
for example, has helped hundreds of Indiana teens involved in the criminal justice system
get screed for substance use issues, and has now expanded to eight additional counties

with the help of a recent grant from the National Institute on Drug Abuse. 3 The Wisconsin
Alzheimer’s Institute, Regional Milwaukee Office, is another example of institutions

investing in communities to address issues and build relationships with great success (see
Box 5-4).

Many institutions also have affiliated health centers, which can play a key role in

community engagement and investment. Many of these health centers partnered with

communities to rapidly react to the outbreak of the COVID-19 pandemic, showing that this

model is possible and effective for the health of the public. For example, the University of

New Mexico partnered with the city of Albuquerque, local health departments, nonprofits,

and more to assist seniors and individuals struggling with homelessness during the COVID19 pandemic. 4 In another example, the NIH-funded California Community Engagement

Alliance (CEAL) consortium of 11 community-academic teams across the state (including

academic health centers, community clinics, community-based organizations) developed

locally tailored strategies to promote effective communication about COVID-19, improve
participation of underrepresented groups in vaccine and therapeutic research, increase

vaccine uptake, and enhance clinical and public health equity for the communities hardest
2

See: https://grandchallenges.iu.edu/.
See: https://addictions.iu.edu/news/recovery-month-2020.html.
4 A full review of these partnerships can be found at
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7380298/.
3
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hit by the pandemic (AuYoung, Espinosa, Chen, et al., 2022; Stadnick, Cain, Oswald, et al.,

2022) .

BOX 5-4
Case Study: The Wisconsin Alzheimer’s Institute, Regional Milwaukee Office
Community Engagement
The Wisconsin Alzheimer’s Institute, Regional Milwaukee Office (WAI Milwaukee), with
the support of Bader Philanthropies and the University of Wisconsin School of Medicine and
Public Health, takes an exemplary approach to community engagement and empowerment
using an asset-based community development approach. Since 2008, the WAI Milwaukee
program has worked closely with the Milwaukee and Southeastern Wisconsin African
American community to improve the diagnosis of Alzheimer’s disease in its aging population.
It works with community leaders, partners, and stakeholders to provide appropriate and
culturally specific health-care and supportive services, raise awareness of Alzheimer’s disease,
and increase participation in research. Research is among the program’s priorities, but
supporting the community, while having an impact on the systemic causes of disparities and
systemic barriers, is the primary goal.
The WAI Milwaukee program fosters community empowerment to address health
disparities and the lack of participation in research. An emphasis on the community’s
strengths is the focus of these five integrated mission areas of the WAI Milwaukee program:
Community Engagement, Community and Professional Education, Service, Advocacy, and
Research.
Investment in the community by the WAI Milwaukee program has led to successful
engagement, involvement, and commitment from the community. Investment is not simply
giving information to the community; the WAI Milwaukee program devotes substantial time
and resources fostering relationships with the community. Building relationships and trust,
while acknowledging the health needs of the community, are the foundation of the program’s
community engagement activities, and these are prioritized well above a focus on the scientific
needs and research participation.
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CONCLUSIONS

This chapter provides evidence-based key themes that emerged from a qualitative

study of 20 study investigators and staff to promote representation in clinical studies, and
it delineates practical and innovative approaches for various stakeholders involved in the
clinical research enterprise, including principal investigators, research staff, academic
institutions and the broader scientific community, community-based organizations,

community clinics, public health organizations, recruitment centers, pharmaceutical

companies, professional organizations, funding agencies, institutional review boards, and
journals. Ultimately, efforts to improve representation should involve provision of

financial resources for research teams, long-term infrastructure based in communities,

material and social support for community advocates and organizations, and education
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about the relevance of these efforts to scientists, community members, and relevant

stakeholders, as well as potential study participants and their caregivers. Dedicated and

ongoing funding will be essential to build the infrastructure to achieve representation, and
community stakeholders will need to be included and engaged at every step to achieve
these goals.

TABLE 5-1 Strategies to Achieve Representation in Clinical Research by Theme
Starting with intention and agency to achieve representativeness
•
•
•
•

Budget for time, staff, and resources needed to conduct this work in an ethical and
equitable manner.
Value the work to elucidate pathways of diseases or mechanisms of action of interventions
in underrepresented groups.
Approach the work with persons from underrepresented communities with a sense of
ethical and fiduciary responsibilities.
Highlight the benefits of research to provide access to innovative interventions that may
otherwise not be available.

Establishing a foundation of trust with participants and community
•
•
•
•
•
•
•
•
•
•

Acknowledge the abuse, both historical and current, that many underrepresented groups
have experienced in research.
Recognize that trust is fragile.
Incorporate community advisory boards as equitable partners in research.
Participate in community outreach through educational events, health fairs, and other
venues.
Develop lasting relationships with study participants through regular contact and updates
on the study.
Avoid conducting “helicopter” research by incorporating periods before study recruitment
to build community relationships.
Bring research to the community in the places where community members live, work, and
play.
Create personal connections with each participant using an individualized approach that is
genuine.
Listen to community members and incorporate their needs into future research agendas
and subsequent projects.
Provide incentives to caregivers and/or identify aspects of the protocol that can be
provided as free services to persons accompanying participants to visits.
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•
•
•
•
•
•
•

Develop study materials that are appropriate for the patient’s literacy level and linguistic
background.
Streamline enrollment criteria to promote inclusivity without compromising scientific rigor.
Reduce the burden of participation by offering alternatives to in-person visits to the
research center (home visits, remote visits).
Incorporate technology to streamline processes (e.g., online consenting) and training and
support for that technology, if needed.
Engage cultural experts to assist with developing culturally sensitive study protocols.
Make research teams accessible via several platforms (e.g., website, email, landline).
Recognize the heterogeneity of participants and adjust recruitment approaches
accordingly.

Adopting a flexible approach to recruitment and data collection
•
•
•
•
•

Adapt study protocols throughout the study in response to participant feedback.
Tailor outreach efforts to the participant’s needs and seek community representatives to
assist with tailoring these efforts.
Institute buddy systems where participants are allowed to share rides or complete aspects
of the study on the same day.
Allow for partial completion of visits.
Seek and adopt feedback from community members when protocols are not yielding
results.

Building a robust network by identifying all relevant stakeholders
•
•
•

Incorporate community advisory boards as equitable partners in research.
Elicit perspectives of frontline staff and potential participants to optimize study protocols
and community engagement.
Identify elements of the protocol that could benefit caregivers and provide incentives to
engaging caregivers.

Navigating scientific, professional peer, and social expectations
•
•
•
•

Increase representativeness of professionals from diverse communities into decisionmaking positions (e.g., review panels, journal editors).
Learn about principles of community-based participatory research.
Invite scientists and study staff to observe existing efforts by successful groups in engaging
diverse communities.
Create networks for scientists focused on recruitment and retention of certain groups.

Optimizing the study team to ensure alignment with research goals
•
•
•

Hire and retain diverse and experienced staff members.
Provide training for staff in the form of observation and regular team meetings.
Provide training in implicit bias and strategies to address its effects on interactions with
participants and across the research team.
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•
•
•

Seek out staff members who are committed to the cause of the study team and clinical
research in general.
Strive to engage all members of the community, even if not the population affected by the
condition of study (e.g., organize educational workshops about healthy eating for
everyone, even if studying cardiovascular health in older adults).
Recruit members of the target community, and others with lived experience, as study team
members.

Attaining resources and support to achieve representativeness
•
•
•
•
•
•
•

Create funding announcements to support inclusion of diverse groups in research studies.
Include community partners as sites on a grant submission. Be mindful of hierarchical
approach with academic institution as lead and strive to create more equitable
collaborations.
Allow for flexibility in use of funding to incentivize clinicians, administrators, and
stakeholders providing research support.
Provide reviewer training/instructions on diversity in recruitment.
Create new funding mechanisms with fewer constraints on budget and time frame than
existing mechanisms (e.g., R01).
Ensure that resources material/knowledge/skills endure in the community.
Develop partnerships with community leaders and members so researchers can leverage
these resources.
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6

Recommendations for Improving Representation in Clinical
Trials and Clinical Research
CONCLUSIONS

1. Improving representation in clinical research is urgent.
The scientific necessity to improve research equity is urgent. The United States is
becoming more diverse, with the 2020 U.S. Census finding that the number of
people who identify as white has decreased for the first time since a census

started being taken in 1790. Despite greater diversity, deep disparities in health
are persistent, pervasive, and costly. Without major advancements in the

inclusion of underrepresented and excluded populations in health research,

meaningful reductions in disparities in chronic diseases such as diabetes, cancer,
and Alzheimer’s remain unlikely. Purposeful and deliberate change is needed. As
the United States becomes more diverse every day, failing to reach these
2.

growing communities will only prove more costly over time (see Chapter 2).
Improving representation in clinical research requires investment.

Improving the representation of underrepresented and excluded populations in
clinical trials and clinical research requires a substantial investment of time,

money, and effort. Investment of time and resources are needed to build and

restore trust with underrepresented and excluded communities. Building trust
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with local communities cannot be episodic or transactional and pursued only to
meet the goals of specific studies; it requires sustained presence, commitment,
and investment. Investments are also needed in the systems and technologies
that reduce burdens to participation by underrepresented and excluded

populations, such as by adequately compensating participants financially for

their time when participating in research and by investing resources in making
participation more physically accessible. Lastly, we need to invest in creating a

more diverse workforce that better reflects the diversity of our country. This has
implications not just for study-site personnel and their direct interactions with

participants, but also influences the types of research questions that get asked,
the types of research that gets funded, and even the type of research that is

published. To better address health disparities and ensure health equity for all,
the U.S. workforce should look more like the nation (see Chapter 4).

3. Improving representation requires transparency and accountability.
Transparency and accountability throughout the entire research enterprise will

be critical to driving change and must be present at all points in the research life
cycle—from the questions being addressed, to ensuring the populations most

affected by the health problems are engaged and considered in the design of the
study, to recruitment and retention of study participants, to analysis and

reporting of results. Individual investigators and research institutions on the

front lines bear responsibility for transparency in reporting progress towards

the goals of inclusion in research, but this must be reinforced by transparency

and accountability that funding agencies and industry sponsors have across their
portfolios, that regulatory agencies have in their role governing the conduct of
research as well as the approval and reimbursement of the drugs and devices

that are often the final products of clinical research, and that journal editors and
others that disseminate research have in communicating findings (see Chapters
3, 4, and 5).
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4. Improving representation in clinical research is the responsibility of everyone
involved in the clinical research enterprise.

The clinical research landscape is complex and involves multiple stakeholders—
participants, communities, investigators, institutional review boards, industry

sponsors, institutions, funders, regulators, journals, and policy makers. Each of
these stakeholders has a critical role to play in achieving the goal of improving
representation in clinical research, but the complex nature of the research

ecosystem and research processes, combined with lack of accountability and
historic underinvestment means that an issue that should be everyone’s

responsibility can become no one’s priority. In this report, the committee
emphasizes that the research supports taking a systematic approach to

addressing this issue; one in which all stakeholders take responsibility for the
important role they can play in supporting representation in clinical research
participation.

The committee was asked, “Who bears the cost of more inclusive

science?” The responsibility (and therefore the cost) will be borne to some

extent by all stakeholders in the larger research ecosystem, acting in consort to
achieve this larger societal and scientific goal. Those that profit from scientific
discovery bear particular responsibility in shouldering the cost of inclusivity.
The federal government has a notably prominent role and responsibility in
achieving the goal of more inclusive research, as a primary funder of the

research enterprise with taxpayer dollars, regulator of the processes of scientific
research, gatekeeper to approvals for monetizing scientific discovery, and

purchaser of new drugs and devices. More coherence of federal policy to align
investment and accountability to achieve the goals of inclusive science is
warranted.

In answering the question of “who bears the cost of more inclusive

science,” we must also ask, “Who bears the cost of the current lack of

inclusivity?” That cost is large (as evidenced by the analysis in Chapter 2), is
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borne disproportionately by underrepresented and historically excluded

communities, but saps the health and economic strength of the entire society.

5. Creating a more equitable future entails a paradigm shift.

The committee sees the need for both pragmatic approaches and an aspirational
vision. To realize a more equitable future, the report epilogue implores the field
to embrace a paradigm shift that moves the balance of power from institutions

and puts at the center the priorities, interests, and voices of the community. An

ideal clinical trial and clinical research enterprise pursues justice in the science
of inclusion through scalable frameworks; expects transparency and

accountability; invests more in people, institutions, and communities to drive

equity; and invests in the science of community engagement and empowerment.
These ideals should be the foundation of the actions that stakeholders take to
make sustainable change.

RECOMMENDATIONS

The committee’s recommendations focus on tangible actions that must urgently be

taken within the context of the existing structures of the clinical research ecosystem in

order to achieve the goals of representation and inclusion. Although individual researchers

can take many actions to improve equity in clinical trials and clinical research, as described
in Chapter 5, the committee focused on system-level recommendations to drive change on
a broader scale. The committee presents 17 recommendations to improve the

representation of underrepresented and excluded populations in clinical trials and clinical
research and create lasting change.

The urgency of addressing the equity in research participation and the lack of

substantial progress despite stated commitments led the committee to propose of bold

recommendations with potentially far-reaching implications. The committee is aware that
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the complexity of the United States health-care system poses significant challenges to
transforming the clinical research system, and these systematic challenges will also

influence the implementation of the committee’s recommendations. While providing a
complete policy assessment for each recommendation was outside of the committee’s

scope and charge, the committee does not deny that there will be costs—both fiscal and

political—associated with the implementation of the recommendations. These costs must
be carefully weighed against the potential for long-term benefit. Changing our nation’s
approach to clinical research may require significant upfront costs to more equitably

recruit and retain a diverse group of participants and to hold investigators accountable
when they do not meet these goals. In addition, it will require incentivizing sponsors of
clinical research to change the status quo. However, based on the committee’s expert

opinion and the available evidence, the committee believes that implementation of its

recommendations is necessary to truly drive significant and sustained change to the clinical
research system.

Reporting and Accountability

1. The Department of Health and Human Services (HHS) should establish an
intradepartmental task force on research equity charged with
coordinating data collection and developing better accrual tracking
systems across federal agencies, including the Food and Drug
Administration (FDA), National Institutes of Health (NIH), Centers for
Disease Control and Prevention (CDC), Agency for Healthcare Research and
Quality (AHRQ), Health Resources Services Administration (HRSA), Indian
Health Services (IHS), Centers for Medicare and Medicaid Services (CMS),
and two departments outside of HHS, the Department of Veterans Affairs
and Department of Defense. This task force should be charged with the
following:
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a. Producing an annual report to Congress on the status of clinical trial
and clinical research enrollment in the United States, including the
number of patients recruited into clinical studies by phase and
condition; their age, sex, gender, race, ethnicity, and trial location (i.e.,
where participants are recruited); their representativeness of the
conditions under investigation; and the research sponsors.
b. Making data more accessible and transparent throughout the year, such
as through a data dashboard that is updated in real time.
c. Determining what “representativeness” means for protocols and
product development plans.
d. Developing explicit guidance on equitable compensation to research
participants and their caregivers, including differential compensation
for those who will bear a financial burden to participate.
2. The FDA should require study sponsors to submit a detailed recruitment
plan no later than at the time of Investigational New Drug and
Investigational Device Exemption application submission that explains
how they will ensure that the trial population appropriately reflects the
demographics of the disease or condition under study and that provides a
justification if these enrollment targets do not match the demographics of
the intended patient population in the United States.
3. The NIH should standardize the submission of demographic characteristics
for trials to ClinicalTrials.gov beyond existing guidelines so that trial
characteristics are labeled uniformly across the database and can be easily
disaggregated, exported, and analyzed by the public. The data reported
should include the number of patients; their age, sex, gender, race,
ethnicity, and trial location (i.e., where participants are recruited); who
sponsors them; and language accessibility.
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4. In grant proposal review, the NIH should formally incorporate
considerations of participant representativeness in the score-driving
criteria that assess the scientific integrity and overall impact of a grant
proposal. These criteria should be part of the assessment of the scientific
approach, including whether it is appropriate for generating insights for
the populations to whom the results are intended to generalize. The
criteria should also be incorporated in the assessment of whether
investigative teams and environment have detailed and feasible plans to
meet the goals of representative study enrollment. Additionally, the NIH
should assess in its annual review of progress reports of funded studies
whether a given study has met the proposed enrollment goals of
representativeness by race/ethnicity, sex, and gender, and should
establish a plan for remediation for the investigator and/or organization
that includes criteria for putting funding on hold that has not met
predefined recruitment goals.
5. Journal editors, publishers, and the International Committee on Medical
Journal Editors (ICMJE) should require information on the
representativeness of trials and studies for submissions to their journals,
particularly relative to the affected population; should consider this
information in accepting submissions; and should publish this information
for accepted manuscripts. The information required should include the
following:
a. The disease, problem, or condition under investigation
b. Special considerations related to sex and gender, age, race or ethnic
group, and geography
c. The overall representativeness of the trial, including how well the study
population aligns with the target population in which the results are
intended to generalize. If the study population does not align with the
population affected by the disease, authors should provide scientific
justification for why this is the case.
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6. The Office of Human Research Protections (OHRP) and the FDA should
direct local institutional review boards (IRBs) to assess and report the
representativeness of clinical trials as one measure of sound research
design that it requires for the protection of human subjects.
Representativeness should be measured by comparing planned trial
enrollment to disease prevalence by sex, age, race, and ethnicity in the trial
location (i.e., where participants are recruited). Protocols in which the
planned enrollment diverges substantially from disease prevalence should
require justification. The OHRP and FDA should establish a plan for
remediation for local IRBs that frequently approve protocols that are not
representative.

7. The CMS should amend its guidance for coverage with evidence
development to require that study protocols include the following:
a. A plan for recruiting and retaining participants that are representative
of the affected beneficiary population in age, race, ethnicity, sex, and
gender.
b. A plan for monitoring achievement of representativeness as described

above, and a process for remediation if CED studies are not meeting
goals for representativeness.

Federal Incentives

8. In order to determine how to take action on the most effective
accountability and incentive structures, Congress should direct the FDA to
enforce existing accountability measures, as well as establish a taskforce to
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study new incentives for new drug and device applications for trials that
achieve representative enrollment. Incentive programs should be designed
to improve representativeness in clinical research, improve clinical
outcomes, and ensure they do not reduce access to new therapies. Some
ideas include:
a. Tax incentives, such as tax credits for research and development
b. Fast-Track criteria and exemption from some FDA drug application fees
c. Extended market exclusivity to sponsors who meet predefined criteria
of representativeness
d. Refusing to file an application that does not appropriately represent the
target population under study
9. The CMS should expedite coverage decisions for drugs and devices that
have been approved based on clinical development programs that are
representative of the populations most affected by the treatable condition.
10. The CMS should incentivize community providers to enroll and retain
participants in clinical trials by reimbursing for the time and
infrastructure that is required. Through the creation of new payment
codes, CMS should reimburse activities associated with clinical trial
participation, including but not limited to data collection and personnel
(e.g., community health workers, patient navigators) to support research
education and recruitment.
11. The Government Accountability Office should assess the impact of
reimbursing routine care costs associated with clinical trial participation
for both Medicare (enacted in 2000) and Medicaid (enacted in 2020). The
assessment should include an analysis of whether there is timely and
complete reimbursement, any implications for innovation and care
delivery to underrepresented populations, and any challenges to
implementation.
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Remuneration

12. Federal regulatory agencies, including OHRP, NIH, and FDA, should develop
explicit guidance to direct local IRBs on equitable compensation to
research participants and their caregivers. In recognition that research
participation may pose greater hardship or burdens for historically
underrepresented groups, the new guidance should encourage and allow
for differential compensation to research participants and their caregivers
according to the time and financial burdens of their participation.
Differential compensation may include additional reimbursement for
expenses including but not limited to lost wages for those with lower
socioeconomic status (SES), transportation costs, per diem, dependent
care, and housing/lodging where applicable.
13. All sponsors of clinical trials and clinical research (e.g., federal, foundation,
private and/or industry) should ensure that trials provide adequate
compensation for research participants. This compensation may include
additional reimbursement for expenses including but not limited to lost
wages for lower SES participants and family caregivers, transportation
costs, per diem, dependent care, and housing/lodging where applicable.
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Education, Workforce, and Partnerships

14. All entities involved in the conduct of clinical trials and clinical research
(academic centers, health-care systems, sponsors, regulatory agencies, and
industry) should ensure a diverse and inclusive workforce, especially in
leadership positions.
15. Leaders and faculty of academic medical centers and large health systems
should recognize research and professional efforts to advance communityengaged scholarship and other research to enhance the representativeness
of clinical trials as areas of excellence for promotion or tenure.
16. Leaders of academic medical centers and large health systems should
provide training in community engagement and in principles of diversity,
equity, and inclusion for all study investigators, research grants
administration, and IRB staff as a part of the required training for any
persons engaging in research involving human subjects. This training
should incorporate strategies to enhance diverse recruitment and
retention in clinical research, as well as planning of and budgeting for
these efforts and timely reimbursement of partnering agencies and
organizations.
17. HHS should substantially invest in community research infrastructure that
will improve representation in clinical trials and clinical research. This
funding should go to agencies such as the HRSA, NIH, AHRQ, CDC, and IHS to
expand the capacity of community health centers and safety net hospitals
to participate in and initiate clinical research focused on conditions that
disproportionately affect the patient populations they serve.
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Epilogue: Envisioning a New Future

The findings, conclusions, and recommendations in this report make clear the

implications of maintaining the status quo and the critical need to find new ways to achieve
greater representation in clinical research. The report provides evidence-based

recommendations, which, when implemented, would move the nation closer to a more

equitable and just society. However, the committee would also like to acknowledge that all
of the evidence cited in this report is derivative of a system that is fundamentally

oppressive and problematic. Thus, our evidence-based recommendations are constricted

by the same forces. This epilogue summarizes some of the large, system-level changes that
the committee would like to see in order to truly realize an inclusive and representative
clinical research landscape in the United States that leads to greater justice and health
equity in this nation.

The committee believes that to improve representativeness in research effectively

and sustainably, progress must be made in both the development of a rigorous science of
inclusion and in the pursuit of theoretical frameworks that investigate and challenge the

“socio-political determinants of exclusion” (Gilmore-Bykovskyi et al., 2021). This combined
effort can help deliver a needed paradigm shift in the balance of power from institutions to
communities.

THE SCIENCE OF INCLUSION
First, the committee believes there must be intentional efforts to support the

development of a rigorous science of inclusion and community engagement. Health equity
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scholars have long highlighted the importance of investing in the development and

adoption of evidenced-based strategies to move the field toward scalable frameworks for
engagement, recruitment, and retention (Curry and Jackson, 2003; Dilworth-Anderson,

2011). However, research in this area often evaluates individual-level beliefs and attitudes,
site-specific barriers, and qualitative approaches to understanding trust, which are

constraints on the evidence presented in earlier chapters of this report. Methodically
rigorous approaches are needed to move beyond individual person- and site-specific

barriers to facilitate system-level change. This requires a focus and investment in the

development of interdisciplinary teams that include community representatives to develop
rigorous empiric evaluations of strategies and approaches for driving inclusion in research.
As described in Chapter 2, improving these systems is not just desirable, but necessary for
a more just, healthy, and equitable world.

Defining Inclusion
Second, the committee recognizes that this report represents one step on the path

towards inclusion. Throughout this report, the committee has used the phrase

underrepresented and excluded populations, but have focused specifically on women and
racial and ethnic minority population groups, as defined by the committee’s charge. As a

result, the committee has not focused on the unique needs of rural, frontier, transgender,
non-binary, neurodivergent, disabled, lower socio-economic status, illiterate, elderly,

children, and countless other populations. The needs of these populations and their
contributions to research are as critically important, and no less urgent, than the

populations highlighted by the committee in this report. The recognition and inclusion of
all underrepresented and excluded populations is an urgent problem that needs to be
addressed. It is critical that the clinical trials and research community examine how

underrepresented and excluded populations are defined, and who is included or excluded

by that definition. The clinical trials and research community will continue to work within a
narrow definition of inclusion unless action is taken to change it. This is why the structural
changes, at all levels and across systems, recommended by this report are so urgently
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needed. This is also why it is critical to center whole communities, and not simply specific
communities, as part of the research process.

EMBRACING JUSTICE
Third, realizing this vision will require not only the rethinking of conventional

practices and investments as outlined in the report but also in the adoption of new

theoretical frameworks for conceptualizing research centered in equity and social justice.

This includes a close interrogation and understanding of the factors that contribute to the
status quo. In the literature, these factors are often presented at the individual level, such

as participant trust and beliefs about research, religiosity, and willingness. However, deep
gaps still exist in the understanding of the problem, especially when the onus of

responsibility for improving engagement and participation is placed on the individual

participant, rather than on institutions and researchers. The committee believes there is a

need for stakeholders to broaden the possibilities for transformative solutions by bringing
into the forefront the historical, institutional, and social contexts that shape research

accessibility. This more emancipatory approach can encourage research stakeholders to
reflect and act on the injustice that exists in the communities where they work, enabling

actions that center communities and advance justice in the research process (Wesp et al.,

2018). It moves beyond equitable engagement of communities in research questions,
studies, and processes that already exist to transforming the research enterprise for

science beneficial to those communities (Wilkins and Alberti, 2019). While this approach is
challenging, the report offers examples of this approach working. For example, Box 5-4

describes the Wisconsin Alzheimer’s Institute Regional Milwaukee Office and its ongoing

efforts to invest in community empowerment to address health disparities. Examples like
this provide evidence that a paradigm shift is possible and can help advance community
health through more equitable research practices.

According to Gilmore-Bykovskyi et. al (2021), “Fulfilling justice in research is

foundational to cultivating practices that promote health equity through equal valuation of

the wellbeing of all persons, the correction of injustices, and providing resources according
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to need, rather than impartially, to facilitate access to research.” In the committee’s view, to
fully advance representativeness in research, institutions and investigators must recognize
the larger systemic context of their work, including historic abuses (e.g., the Tuskegee

Syphilis Study) and the ongoing harms that shape the lived experiences of individuals,

families, and communities. This new understanding rooted in social justice can position

these stakeholders to better design participation pathways with people and communities

at the center. Without a paradigm shift that looks beyond tactics and process-oriented

changes, disparities in research access and inclusion will persist at the expense of minority
population groups and the nation’s public health (Gilmore-Bykovskyi et al., 2021).
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Appendix A

Quantifying the Potential Health and Economic Impacts of
Increased Trial Diversity
INTRODUCTION
Chronic illness decreases quantity of life, quality of life, and years spent in the labor force.
Less appreciated is the potential for differential impact of disease for different race/ethnicitygender groups. In other words, while chronic illness affects outcomes for all groups, some groups
might experience a larger impact. The goal in this analysis is to quantify the differential impact of
chronic illness for groups that have historically been underrepresented in clinical trials, as clinical
trials are a potential way to identify approaches to reduce these disparities. We examine three key
outcomes: quantity of life (measured by life expectancy), quality of life (measured by disability-free
life), and working life (measured by years in the labor force). The thought experiment considers a
hypothetical world where the differential impact is eliminated, that is, that all groups share the
same impact of chronic illness.
To do this, we utilize a dynamic microsimulation model, the Future Elderly Model (FEM), to
project a baseline scenario for groups of interest for each of three chronic conditions. We then
consider a counterfactual scenario in which disparities in disease impact on mortality, disability,
and workforce participation are eliminated.

Future Elderly Model

The Future Elderly Model is a dynamic microsimulation of health risk factors, chronic
illnesses, disability, and health-related economic outcomes for the United States population over
the age of 50. It simulates the aging process for individuals, including projecting risk factors like
smoking and body mass index (BMI), chronic conditions like diabetes and heart disease, functional
limitations in Activities of Daily Living (ADLs) and Instrumental Activities of Daily Living (IADLs),
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and economic outcomes such as workforce participation and medical spending. FEM relies on
statistical models based on real individuals who participate in a nationally representative panel
survey.

The FEM has been used in support of a broad set of research. A previous National
Academies of Sciences, Engineering, and Medicine report relied on FEM analyses to quantify the
impact of growing disparities in life expectancy on federal programs (NASEM, 2015). Early work
with the microsimulation explored trends in health, the value of prevention, and the resulting fiscal
consequences (Goldman et al., 2010; Goldman et al., 2005; Goldman et al., 2009; Lakdawalla et al.,
2005). More recent work has targeted disparities and innovation in particular diseases such as
congestive heart failure and Alzheimer’s disease (Van Nuys et al., 2018; Zissimopoulos et al., 2018).
Crucially, projections from FEM have been extensively validated (Leaf et al., 2020).

Data

This analysis utilizes the Health and Retirement Study (HRS), a nationally representative
panel study of Americans over the age of 50. The HRS is sponsored by the National Institute on
Aging (grant number NIA U01AG009740) and is conducted by the University of Michigan (RAND
HRS, 2021a; RAND HRS, 2021b).

Groups of interest

We identified six groups of interest in the HRS with sufficient sample size to support this
analysis. Throughout, non-Hispanic white males serve as the reference group due to their historical
inclusion and representation in clinical trials. Non-Hispanic Black males, Hispanic males, nonHispanic white females, non-Hispanic Black females, and Hispanic females all potentially benefit
from narrowing the differential impact of disease on the outcomes of interest.]

Diseases of Interest

We considered three types of chronic conditions that come from self-reported data in the
HRS: diabetes, heart diseases, and hypertension. A person is identified as having diabetes based on
the question, “Has a doctor ever told you that you have diabetes or high blood sugar?” Heart
diseases includes a broad set of conditions that affect the heart. This is based on the question, “Has
a doctor ever told you that you have had a heart attack, coronary heart disease, angina, congestive
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heart failure, or other heart problems?” Hypertension is based on the question, “Has a doctor ever
told you that you have high blood pressure or hypertension?” Due to the wording of these
questions, we consider them absorbing states. That is, once a person indicates they were diagnosed
with a condition, then they have the condition for the remainder of their life.

Outcomes of Interest

We focused on three key outcomes of interest: mortality, disability, and working for pay.
Mortality in the HRS is measured by proxy response. Since the HRS is collected every 2 years,
mortality is modeled as 2-year mortality incidence. Disability is a composite measure based on
limitations in ADLs, IADLs, or living in a nursing home. If the respondent reports any ADLs, any
IADLs, or living in a nursing home, they are considered a person with a disability. Working for pay
is derived from self-reported status of working for pay and labor force participation.

Estimation

Transition models are the statistical models that drive the microsimulation. The transition
models for disease incidence in FEM rely on a first-order Markov structure. As such, any timevarying predictors enter as “lagged” variables from the previous wave of the survey. Time-varying
predictors include things like BMI, smoking status, and other chronic conditions.

Diabetes incidence is modeled as a function of gender, race, age, BMI, and smoking.
Hypertension incidence has a similar structure, but also controls for diabetes. Similarly, heart
disease incidence controls for these variables, but also controls for diabetes and hypertension. Risk
factors like smoking and BMI are also transitioned within the simulation.

The three key outcomes of interest—mortality, disability, and work—are estimated with a
“reduced form” approach. For each disease of interest, transition models for these outcomes are
functions of group, group-specific age profiles, the disease, and an underrepresented group
indicator variable interacted with the disease. This last term is the key parameter of interest. If this
parameter were zero, it would indicate no disparity between the reference group (non-Hispanic
white males) and the underrepresented groups.
Transition models are estimated using the HRS respondents’ data from 1998 to 2018.
Sample characteristics for the 2018 sample are shown below.
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TABLE A-1 1998–2018 Health and Retirement Study Sample Characteristics

Age

Non-Hispanic white males
Non-Hispanic Black males
Hispanic males

Non-Hispanic white females
Non-Hispanic Black females
Hispanic females
BMI

Ever had heart disease

Ever had hypertension

N = 191,036

0.46

6%
5%

41%
11%
7%

13%

Ever had diabetes

Died

30%

69.0

57%

Current smoker

Working for pay

SD

28.0

Ever smoke

Any disability

Mean

22%
25%
57%
22%
35%
6%

10.9

0.24
0.21
0.49
0.31
0.25
6.0

0.50
0.34
0.41
0.43
0.49
0.41
0.48
0.24

The parameter estimates and marginal effects for the key transition models are shown in
Tables A-11, A-12, and A-13. Adjusted relative risks for the key parameters of interest (the
underrepresented group and disease interaction term) are shown in A-2. The reference group, nonHispanic white males, will always have values of 1.0. Relative to white males, being in an
underrepresented group and having diabetes is associated with an increase in mortality of 10 to 11
percent, an increase in disability of 10 to 12 percent, and a decrease in workforce participation of 9
to 12 percent. Heart disease is associated with a mortality increase of 14 to 15 percent, an increase
in disability of 19 to 23 percent, and a decrease in workforce participation of 11 to 14 percent.
Hypertension is associated with an increase in mortality of 10 to 11 percent, an increase in
disability of 14 to 17 percent, and a decrease in workforce participation of 4 to 5 percent.
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TABLE A-2 Adjusted Relative Risks for Key Parameters of Interest

White males
Black males

Mortality
1.00

1.10 [1.02,
1.18]

Diabetes

Disability

Work

Mortality

1.12 [1.07,
1.16]

0.89
[0.85,
0.92]

1.14 [1.07,
1.22]

1.00

Hispanic males

1.11 [1.02,
1.20]

1.12 [1.07,
1.16]

White females

1.10 [1.02,
1.19]

1.11 [1.07,
1.16]

Black females

1.11 [1.02,
1.20]

1.10 [1.06,
1.14]

Hispanic females

1.11 [1.02,
1.21]

1.10 [1.06,
1.14]

1.00

1.00

Heart Disease
Disability

Work

Mortality

1.23 [1.18,
1.27]

0.86
[0.83,
0.90]

1.10 [1.02,
1.19]

1.00

0.91
[0.88,
0.94]

1.15 [1.07,
1.23]

1.22 [1.18,
1.27]

0.89
[0.85,
0.92]

1.14 [1.07,
1.21]

1.21 [1.17,
1.26]

0.88
[0.85,
0.92]

1.15 [1.07,
1.23]

1.19 [1.15,
1.22]

0.88
[0.85,
0.92]

1.15 [1.07,
1.23]

1.18 [1.15,
1.22]

1.00

1.00

Hypertension
Disability

Work

1.17 [1.13,
1.22]

0.95
[0.93,
0.98]

1.00

0.89
[0.86,
0.92]

1.11 [1.03,
1.20]

1.17 [1.12,
1.21]

0.86
[0.82,
0.90]

1.10 [1.02,
1.18]

1.16 [1.12,
1.20]

0.86
[0.83,
0.90]

1.11 [1.03,
1.20]

1.15 [1.11,
1.19]

0.86
[0.82,
0.90]

1.11 [1.03,
1.20]

1.14 [1.11,
1.18]
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1.00

0.96
[0.94,
0.98]
0.95
[0.92,
0.98]
0.95
[0.93,
0.98]
0.95
[0.92,
0.98]
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Simulation

Table A-3 shows the baseline characteristics for the 2016 cohorts of 51–52-year-olds at the start of the simulation. Initial
prevalence of disease varies across groups, with the highest rates of diabetes among non-Hispanic Black males, Hispanic males, and
Hispanic females. Heart disease at baseline is highest among non-Hispanic white females and non-Hispanic Black males. Hypertension
rates are highest for non-Hispanic Black males and females. Rates of disability are higher for females, and workforce participation is
higher among males.
TABLE A-3 Baseline Characteristics at Simulation Start

Weighted N
Age

BMI

Current smoker
Diabetes

Heart disease

Hypertension

Any disability

Working for pay

Non-Hispanic
White Males

Non-Hispanic
White Females

Non-Hispanic
Black Males

Non-Hispanic
Black Females

Hispanic
Males

Hispanic
Females

52

52

52

52

52

52

2,879,983
29.3

25%
14%
8%

39%
18%
81%

2,920,961
30.6

16%
11%
15%
33%
20%
79%

509,836
30.7

23%
23%
10%
57%
15%
72%

576,820
33.3

648,817
29.9

19%

21%

13%

26%

6%

3%

55%

38%

17%

11%

66%

89%

633,641
30.7

24%
29%
7%

38%
20%
65%
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PROJECTIONS
Diabetes

In the baseline scenario, average life expectancy for those who develop diabetes prior to death ranges from 27.2 years (nonHispanic Black males) to 34.0 years (Hispanic females). Eliminating the underrepresented group diabetes effect increases life expectancy
by 0.8 to 0.9 years in the counterfactual scenario. Similarly, disability-free life increases by 1.0 to 1.2 years, and workforce participation
increases by 0.4 to 0.6 years (see Table A-4).

TABLE A-4 Life Years, Disability-free Life Years, and Remaining Work Years for Diabetes Scenario
Hispanic females
Hispanic males

Non-Hispanic Black females
Non-Hispanic Black males

Baseline

Life Years

Counterfactual

Delta

Baseline

DFLY

Counterfactual

Delta

Baseline

Work years

Counterfactual

Delta

34.0 [33.7, 34.3] 34.9 [34.6, 35.2] 0.9 [0.9, 0.9] 21.6 [21.5, 21.7] 22.8 [22.7, 22.9] 1.2 [1.1, 1.3] 7.9 [7.9, 7.9]

8.3 [8.3, 8.3]

0.5 [0.5, 0.5]

27.2 [27.1, 27.3] 28.1 [28.0, 28.2] 0.9 [0.8, 1.0] 20.9 [20.8, 21.0] 22.1 [22.0, 22.2] 1.1 [1.0, 1.2] 9.9 [9.8, 10.0]

10.5 [10.4, 10.6] 0.6 [0.6, 0.6]

30.2 [30.1, 30.3] 31.1 [31.0, 31.2] 0.9 [0.8, 1.0] 22.5 [22.4, 22.6] 23.7 [23.6, 23.8] 1.2 [1.1, 1.3] 11.7 [11.6, 11.8] 12.3 [12.2, 12.4] 0.6 [0.6, 0.6]
31.1 [30.9, 31.3] 32.0 [31.8, 32.2] 0.9 [0.8, 1.0] 20.8 [20.6, 21.0] 21.8 [21.6, 22.0] 1.0 [0.9, 1.1] 9.2 [9.2, 9.2]

9.7 [9.7, 9.7]

0.5 [0.5, 0.5]

Non-Hispanic white females 32.9 [32.8, 33.0] 33.7 [33.6, 33.8] 0.8 [0.8, 0.8] 25.4 [25.4, 25.4] 26.4 [26.3, 26.5] 1.0 [1.0, 1.0] 10.4 [10.4, 10.4] 10.8 [10.8, 10.8] 0.4 [0.4, 0.4]
Non-Hispanic white males

30.5 [30.4, 30.6]

27.0 [27.0, 27.0]

13.3 [13.3, 13.3]

Heart Disease

Baseline and counterfactual projections for the heart disease scenarios are shown in Table A-5. Life expectancy increases between
0.9 and 1.1 years for the underrepresented groups. Disability-free life years increase 1.4 to 1.6 years. Years working increase from 0.2 to
0.4 years.
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TABLE A-5 Life Years, Disability-free Life Years, and Remaining Work Years for Heart Disease Scenario

Baseline

Life Years

Counterfactual

Delta

Baseline

DFLY

Counterfactual

Delta

Baseline

Work years

Counterfactual

Hispanic females

36.6 [36.3, 36.9] 37.7 [37.3, 38.1] 1.0 [0.9, 1.1] 23.2 [23.1, 23.3] 24.5 [24.4, 24.6] 1.4 [1.4, 1.4] 8.3 [8.3, 8.3]

Non-Hispanic Black males

30.2 [30.1, 30.3] 31.2 [31.1, 31.3] 1.0 [1.0, 1.0] 23.2 [23.1, 23.3] 24.7 [24.6, 24.8] 1.5 [1.5, 1.5] 10.4 [10.3, 10.5] 10.8 [10.7, 10.9] 0.4 [0.4, 0.4]

Hispanic males

Non-Hispanic Black females

8.6 [8.6, 8.6]

Delta
0.2 [0.2, 0.2]

33.6 [33.5, 33.7] 34.5 [34.4, 34.6] 0.9 [0.9, 0.9] 25.1 [25.0, 25.2] 26.4 [26.3, 26.5] 1.4 [1.4, 1.4] 12.6 [12.5, 12.7] 12.8 [12.7, 12.9] 0.3 [0.3, 0.3]
34.2 [33.8, 34.6] 35.2 [34.8, 35.6] 1.0 [0.9, 1.1] 22.7 [22.3, 23.1] 24.1 [23.7, 24.5] 1.4 [1.3, 1.5] 9.7 [9.7, 9.7]

10.0 [10.0, 10.0] 0.3 [0.3, 0.3]

Non-Hispanic white females 35.0 [34.9, 35.1] 36.1 [36.0, 36.2] 1.1 [1.0, 1.2] 27.0 [26.9, 27.1] 28.6 [28.5, 28.7] 1.6 [1.6, 1.6] 10.7 [10.7, 10.7] 11.1 [11.1, 11.1] 0.4 [0.4, 0.4]
Non-Hispanic white males

33.0 [33.0, 33.0]

27.7 [27.7, 27.7]

14.0 [14.0, 14.0]

Hypertension

As seen in Table A-6 in the hypertension scenarios, life expectancy increases 0.9 to 1.1 years when the underrepresentation gap is
eliminated. Disability-free life years increase from 1.4 to 1.7 years. Years working increase between 0.3 and 0.4 years.
TABLE A-6 Life Years, Disability-free Life Years, and Remaining Work Years for Hypertension Scenario
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Hispanic females

Hispanic males

Non-Hispanic Black females

Non-Hispanic Black males

Non-Hispanic white females

Non-Hispanic white males

Life Years

Baseline

Counterfactual

Delta

Baseline

DFLY

Counterfactual

Delta

Baseline

35.9 [35.6, 36.2] 36.9 [36.6, 37.2] 1.0 [0.9, 1.1] 23.6 [23.5, 23.7] 25.2 [25.1, 25.3] 1.6 [1.5, 1.7] 8.4 [8.4, 8.4]

Work years

Delta

8.6 [8.6, 8.6]

0.3 [0

Counterfactual

31.6 [31.5, 31.7] 32.6 [32.5, 32.7] 1.0 [0.9, 1.1] 24.3 [24.2, 24.4] 25.9 [25.8, 26.0] 1.6 [1.5, 1.7] 12.3 [12.2, 12.4] 12.6 [12.5, 12.7] 0.3 [0

31.9 [31.6, 32.2] 33.0 [32.8, 33.2] 1.1 [1.0, 1.2] 22.2 [21.9, 22.5] 23.9 [23.6, 24.2] 1.7 [1.6, 1.8] 9.6 [9.6, 9.6]

9.9 [9.9, 9.9]

0.4 [0

27.9 [27.8, 28.0] 28.9 [28.8, 29.0] 1.0 [0.9, 1.1] 22.3 [22.2, 22.4] 24.0 [23.9, 24.1] 1.6 [1.5, 1.7] 10.3 [10.2, 10.4] 10.7 [10.6, 10.8] 0.4 [0

34.8 [34.7, 34.9] 35.7 [35.6, 35.8] 0.9 [0.8, 1.0] 27.6 [27.5, 27.7] 29.0 [28.9, 29.1] 1.4 [1.4, 1.4] 11.0 [11.0, 11.0] 11.3 [11.3, 11.3] 0.3 [0

31.4 [31.3, 31.5]

26.7 [26.7, 26.7]

13.6 [13.6, 13.6]

Valuing the Potential Gains

To value the potential gains in the counterfactual scenarios, we multiplied the number of individuals in the group, their lifetime
risk of the disease, the potential change in the outcome of interest, and valued the gain at a commonly used amount. For life years and
disability-free life years, we used $150,000 per year. For earnings, we used $50,000 per year. All future benefits are discounted at 3
percent per year.

Lifetime risk for developing these chronic illnesses is high for the 51-52-year-old cohort in FEM, as seen in TABLE A-7, TABLE A-8,
and TABLE A-9. Diabetes risk ranges from 47 percent for non-Hispanic white females to 77 percent for Hispanic females. Heart disease
risk ranges from 57 percent for non-Hispanic Black males to 68 percent for non-Hispanic white females. Hypertension risk is high for all
groups.

In aggregate, the potential value in narrowing the disparity in chronic disease outcomes is large. For diabetes (see TABLE A-7), the
total impact associated with life expectancy is $128.5 billion. The value is larger for disability-free life expectancy, at $202.5 billion.
Additional working years aggregate to $40.6 billion in foregone wages.
For heart disease, the potential impacts are large, as seen in TABLE A-8. The life expectancy differential aggregates to $159 billion,
disability-free life expectancy to $278.5 billion, and wages aggregate to $30.9 billion. Note that these are driven in part due to higher
lifetime risk for non-Hispanic white females. The impacts for the other groups are similar in size to the diabetes scenario. Wage effects are
smaller for heart disease than for diabetes due to later onset of heart disease.
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Narrowing the gap in hypertension’s impact on these populations also shows significant potential for value. In aggregate, the life
expectancy gains are valued at $217.4 billion. Disability-free life expectancy gains are valued at $442.1 billion. Wage impacts total $42.2
billion.
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TABLE A-7 Aggregate Value of Diabetes Scenario

Group
N
Lifetime diabetes risk LE (discounted)
Hispanic females
633,641
77% 0.29 [0.27, 0.30]
Hispanic males
648,817
71% 0.30 [0.27, 0.32]
Non-Hispanic Black females
576,820
63% 0.30 [0.27, 0.32]
Non-Hispanic Black males
509,836
65% 0.32 [0.30, 0.34]
Non-Hispanic White females 2,920,961
47% 0.27 [0.25, 0.28]

TABLE A-8 Aggregate Value of Heart Disease Scenario

Group
N
Lifetime heart disease risk LE (discounted)
Hispanic females
633,641
70% 0.30 [0.29, 0.32]
Hispanic males
648,817
68% 0.28 [0.26, 0.29]
Non-Hispanic Black females
576,820
57% 0.31 [0.29, 0.32]
Non-Hispanic Black males
509,836
62% 0.35 [0.33, 0.36]
Non-Hispanic White females 2,920,961
61% 0.33 [0.32, 0.35]

DFLY (discounted)
0.50 [0.48, 0.53]
0.49 [0.46, 0.51]
0.43 [0.41, 0.46]
0.48 [0.46, 0.50]
0.41 [0.39, 0.43]

Work years (discounted)
0.28 [0.27, 0.29]
0.32 [0.31, 0.34]
0.25 [0.24, 0.26]
0.33 [0.31, 0.34]
0.24 [0.23, 0.25]

DFLY (discounted)
0.51 [0.50, 0.52]
0.48 [0.46, 0.49]
0.51 [0.50, 0.52]
0.57 [0.55, 0.58]
0.60 [0.59, 0.62]

Work years (discounted)
0.12 [0.12, 0.13]
0.13 [0.13, 0.14]
0.15 [0.15, 0.16]
0.21 [0.20, 0.21]
0.22 [0.21, 0.23]
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Aggregate LE
$20.9 [$19.7, $22.1]
$20.5 [$19.0, $22.0]
$16.2 [$15.1, $17.3]
$15.9 [$14.8, $17.0]
$54.9 [$51.9, $58.0]
$128.5 [$120.5, $136.4]

Aggregate DFLY
$36.6 [$34.8, $38.4]
$33.9 [$32.2, $35.6]
$23.7 [$22.3, $25.0]
$23.9 [$22.8, $24.9]
$84.4 [$80.7, $88.1]
$202.5 [$192.9, $212.1]

Aggregate LE
$20.3 [$19.4, $21.2]
$18.2 [$17.3, $19.1]
$15.1 [$14.4, $15.8]
$16.3 [$15.5, $17.0]
$89.2 [$84.9, $93.4]
$159.0 [$151.5, $166.6]

Aggregate DFLY
$34.0 [$33.1, $34.9]
$31.3 [$30.5, $32.2]
$25.0 [$24.3, $25.7]
$26.8 [$26.1, $27.5]
$161.3 [$156.9, $165.6]
$278.5 [$270.9, $286.0]

Aggregate WY
$6.7 [$6.4, $7.0]
$7.5 [$7.1, $7.8]
$4.6 [$4.3, $4.8]
$5.4 [$5.2, $5.6]
$16.5 [$15.8, $17.2]
$40.6 [$38.9, $42.4]

Aggregate WY
$2.7 [$2.7, $2.8]
$3.0 [$2.9, $3.0]
$2.5 [$2.4, $2.5]
$3.2 [$3.2, $3.3]
$19.5 [$19.0, $20.1]
$30.9 [$30.0, $31.8]
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TABLE A-9 Aggregate Value of Hypertension Scenario

Group
N
Lifetime hypertension risk LE (discounted)
Hispanic females
633,641
86% 0.28 [0.26, 0.30]
Hispanic males
648,817
88% 0.31 [0.29, 0.33]
Non-Hispanic Black females
576,820
93% 0.36 [0.31, 0.41]
Non-Hispanic Black males
509,836
95% 0.36 [0.33, 0.39]
Non-Hispanic White females 2,920,961
93% 0.28 [0.26, 0.30]

DFLY (discounted)
0.66 [0.64, 0.68]
0.64 [0.62, 0.66]
0.73 [0.68, 0.78]
0.69 [0.67, 0.72]
0.55 [0.54, 0.57]

Work years (discounted)
0.15 [0.14, 0.15]
0.18 [0.17, 0.19]
0.21 [0.19, 0.23]
0.23 [0.22, 0.24]
0.16 [0.15, 0.17]

Aggregate LE
$23.1 [$21.6, $24.5]
$26.6 [$24.6, $28.6]
$29.1 [$25.3, $32.9]
$26.3 [$24.0, $28.5]
$112.3 [$104.9, $119.8]
$217.4 [$200.5, $234.2]

Aggregate DFLY
$54.3 [$52.5, $56.0]
$54.7 [$53.0, $56.5]
$58.7 [$54.6, $62.8]
$50.0 [$48.1, $51.9]
$224.3 [$217.2, $231.4]
$442.1 [$425.4, $458.7]

Aggregate WY
$4.0 [$3.8, $4.2]
$5.1 [$4.9, $5.4]
$5.7 [$5.2, $6.1]
$5.5 [$5.2, $5.8]
$21.9 [$20.8, $23.0]
$42.2 [$39.9, $44.6]

Valuing the Potential Gains for the Future Elderly Population

Finally, expanding beyond the narrow birth cohort considered above, we assessed the potential for innovation by looking at the
U.S. population of underrepresented individuals over the age of 50 through 2050. The approach is comparable to the cohort results, but
now incorporates all individuals 51 and older through 2050 and values the potential for narrowing disparities. These results are
presented in TABLE A-10.

The combination of a large number of aging individuals, high lifetime risk, and large disparities aggregates to sizable potential
gains. The estimated potential in diabetes is $2.8 trillion for life expectancy, $4.3 trillion for disability-free life, and $800 billion in years of
work. Heart disease aggregates to $3.5 trillion in life expectancy, $5.8 trillion in disability-free life, and $500 billion in years of work.
Hypertension is the largest in longevity-related measures, with $4.8 trillion in life expectancy and $9.4 trillion in disability-free life, with
$700 billion in years of work.

TABLE A-10 Population Value for Scenarios through 2050
Disease

N

Lifetime risk

LE
(discounted)

DFLY
(discounted)

Work Years
(discounted)

Aggregate LE
($T)
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($T)

Aggregate WY
($T)
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Diabetes

161,500,000

57%

Heart disease

161,500,000

64%

Hypertension

161,500,000

91%

0.20 [0.17,
0.23]
0.23 [0.20,
0.25]
0.22 [0.19,
0.26]

0.31 [0.28, 0.35]

0.17 [0.15, 0.19]

$2.8 [2.4, 3.2]

$4.3 [3.8, 4.8]

$.8 [0.7, 0.9]

0.37 [0.35, 0.40]

0.09[0.09, 0.10]

$3.5 [3.2, 3.9]

$5.8 [5.4, 6.2]

$.5 [0.5, 0.5]

0.43 [0.39, 0.46]

0.10 [0.09, 0.11]

$4.8 [4.1, 5.6]

$9.4 [8.6, 10.1]

$.7 [0.6. 0.8]

$11.2 [9.6, 12.7]
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$19.5 [17.9, 21.2]

$2.0 [1.8, 2.2]
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Discussion

The reduced-form estimates of the differential impact of disease on lesser-represented
groups in clinical trials translate into large impacts for individuals who are projected to develop
those diseases. Across the diseases, life expectancy impacts range from 0.8 to 1.1 years. Disabilityfree life expectancy impacts are larger, ranging from 1.0 to 1.7 years. The impact on workforce
participation ranges from 0.2 to 0.6 years. When valued in aggregate across all individuals affected
in the 51–52 year old cohort, the potential value is large, ranging from tens to hundreds of billions
of dollars. Critically, this is only for one particular cohort of individuals, so the societal value across
additional cohorts is even larger.
When aggregated to the over-50 population through 2050, the societal value is sizable.

Limitations

This type of analysis is subject to many limitations. A key assumption is that the transition
models estimated using the HRS data will hold into the future. A reduced-form approach to
modeling likely leaves out important factors, loading the estimated effect onto a particular variable.

Transition Model Estimates

Diabetes includes the transition model estimates for 2-year mortality, disability, and
working for pay, as well as the marginal effects for diabetes. The key parameter of interest,
“underrepresented and has diabetes,” has a 0.6 percentage point increase on 2-year mortality, a 2.8
percentage point increase on reporting disability, and a 3.3 percentage point reduction in working
for pay.

Similarly, TABLE A-12 shows the transition models for key outcomes in the heart disease
analysis. Here, the key parameter of interest, “underrepresented and has heart disease,” is
associated with a 0.9 percentage point increase in 2-year mortality, a 5.6 percentage point increase
in reporting disability, and a 3.8 percentage point reduction in working for pay.
Finally, Hypertension shows comparable estimates for the hypertension analysis. In this
specification, “underrepresented and has hypertension” is associated with a 0.6 percentage point
increase in 2-year mortality, a 3.5 percentage point increase in reporting disability, and a 1.4
percentage point decrease in working for pay.
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TABLE A-11 Diabetes

Mortality

Margins

Disability

Margins

Work

Margins

2-year lag of diabetes ever

0.288***

0.034***

0.323***

0.093***

-0.224***

-0.062***

White males

0

0

0

0

0

0

b

Main

Underrepresented and has diabetes
Black males

0.058*
0.412

Hispanic males

0.136

White females

0.227

Black females

0.81

Hispanic females

1.012

Age spline under 65

0.037***

Age spline 65–74

0.036***

Age spline 75–84

0.052***

Age spline over 85

Black males # age spline under 65

Hispanic males # age spline under 65
White females # age spline under 65
Black females # age spline under 65

Hispanic females # age spline under
65

0.083***
-0.004
-0.005
-0.007
-0.013

-0.022*

b

0.006*

0.012***
-0.009**

-0.020***
-0.014***
-0.032***
0.003***
0.004***
0.006***
0.008***

b

0.100***
-0.327
-0.459
-0.21

-0.299

-1.434***
-0.002

0.026***
0.056***
0.067***
0.010*

b

0.028***
0.057***
0.059***
0.013***
0.117***
0.111***
0.001***
0.005***
0.016***
0.019***

0.012*
0.004

0.012***
0.032***

b

-0.118***
-2.045***
-1.962***
-1.926***
-3.134***
-3.511***
-0.089***
-0.077***
-0.062***
-0.086***
0.029***
0.033***
0.028***
0.046***
0.052***

Black males # age spline 65–74

-0.002

-0.019***

0.015**

White females # age spline 65–74

0.002

-0.003

-0.024***

Hispanic males # age spline 65–74
Black females # age spline 65–74

Hispanic females # age spline 65–74
Black males # age spline 75–84

Hispanic males # age spline 75–84
White females # age spline 75–84

0.012

-0.012
0.002

-0.002
0.008
0

-0.006

-0.015***
-0.022***
0.01

0.004
0.006

-0.043***
-0.019***
-0.065***
-0.027*

-0.048**
-0.004
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b

-0.033***
-0.077***
-0.042***
-0.096***
-0.118***
-0.161***
-0.019***
-0.027***
-0.020***
-0.021***
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Black females # age spline 75–84

0.003

0.016**

-0.012

Black males # age spline over 85

-0.016

-0.041**

0.115***

Hispanic females # age spline 75–84
Hispanic males # age spline over 85
White females # age spline over 85
Black females # age spline over 85

Hispanic females # age spline over 85
Constant
r2_p
N

0.01

0.002

-0.024

-0.036*

-0.002

0.003

-0.016

-0.013

0.004

0.008

-4.232***
191036

-0.055

0.022***

-0.012

0.16

-0.004

0.06

-1.151***
191036

0.089

178803

5.678***
178803

0.23

166827
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TABLE A-12 Heart Disease

Mortality

Margins

Disability

Margins

Work

Margins

Lag of heart disease ever

0.355***

0.041***

0.277***

0.079***

-0.261***

-0.073***

White males

0

0

0

0

0

0

b

Main

Underrepresented and has heart disease
Black males

0.087***
0.26

Hispanic males

0.227

White females

0.111

Black females

0.65

Hispanic females

0.981

Age spline under 65

0.034***

Age spline 65–74

0.032***

Age spline 75–84

0.047***

Age spline over 85

Black males # age spline under 65

Hispanic males # age spline under 65
White females # age spline under 65
Black females # age spline under 65

Hispanic females # age spline under 65
Black males # age spline 65–74

Hispanic males # age spline 65–74
White females # age spline 65–74
Black females # age spline 65–74

Hispanic females # age spline 65–74
Black males # age spline 75–84

Hispanic males # age spline 75–84
White females # age spline 75–84
Black females # age spline 75–84

Hispanic females # age spline 75–84

0.081***
-0.001
-0.006
-0.005
-0.01

-0.021*
-0.004
0.014
0.001
-0.01

0.008
0.001
0.01
0

0.002
0.009

b

b

0.009***

0.197***

0.019***

-0.466

0

-0.019***
-0.007**

-0.022***
0.003***
0.003***
0.005***
0.008***

-0.381
-0.242

-0.429*

-1.536***
-0.003

0.024***
0.052***
0.066***
0.013**

b

0.056***
0.066***
0.075***
0.008**

0.128***
0.139***
0.001***
0.005***
0.015***
0.018***

0.011*
0.004

0.015***
0.035***

-0.022***
-0.004
-0.004

-0.013**

-0.018***
0.011
0.005
0.006

0.013*
0

b

-0.135***
-1.940***
-2.036***
-1.881***
-3.021***
-3.407***
-0.088***
-0.075***
-0.058***
-0.085***
0.026***
0.033***
0.027***
0.044***
0.049***
0.016**

-0.043***
-0.024***
-0.020***
-0.066***
-0.029**
-0.052**
-0.005
-0.011
-0.006
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b

-0.038***
-0.089***
-0.057***
-0.098***
-0.130***
-0.178***
-0.019***
-0.026***
-0.019***
-0.020***
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Black males # age spline over 85

-0.02

-0.048***

0.122***

White females # age spline over 85

-0.004

0.020***

0.004

Hispanic males # age spline over 85
Black females # age spline over 85

Hispanic females # age spline over 85
Constant
r2_p

-0.024
-0.016*
-4.113***

Mortality

Lag of hypertension ever
White males
Black males

178824

Margins

Disability

0.183***

0.019***

0

0

0.057**
0.336

Hispanic males

0.234

White females

0.336

Black females

0.744

Hispanic females

1.064*

Age spline under 65

0.037***

Age spline 65–74

0.036***

Age spline 75–84

0.052***

Age spline over 85

Black males # age spline under 65

Hispanic males # age spline under 65
White females # age spline under 65
Black females # age spline under 65

Hispanic females # age spline under 65

0.091

5.620***

178824

b

Underrepresented and has hypertension

0.067

-1.097***
191055

Main

0.007

0.004

191055

TABLE A-13 Hypertension

-0.046

-0.020*

-0.016
0.168

N

-0.037*

0.082***
-0.003
-0.006
-0.009
-0.013

-0.023*

b

0.006**
0.009**
-0.008*

-0.025***
-0.017***
-0.033***
0.003***
0.004***
0.006***
0.008***

0.231

166848

166848

Margins

Work

Margins

0.172***

0.046***

-0.219***

-0.063***

0

0

0

0

b

0.129***
-0.379
-0.363
-0.094
-0.327

-1.391***
-0.002

0.026***
0.055***
0.067***
0.010*

b

0.035***
0.041***
0.057***
-0.005

0.097***
0.110***
0.001***
0.005***
0.016***
0.018***

0.010*
0.001

0.012**

0.031***

b

-0.050**

-1.976***
-2.053***
-2.010***
-3.121***
-3.544***
-0.088***
-0.077***
-0.062***
-0.086***
0.028***
0.034***
0.029***
0.047***
0.052***
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b

-0.014**

-0.071***
-0.048***
-0.093***
-0.108***
-0.166***
-0.018***
-0.026***
-0.019***
-0.021***
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Black males # age spline 65–74

-0.003

-0.021***

0.016**

White females # age spline 65–74

0.001

-0.006

-0.022***

Hispanic males # age spline 65–74
Black females # age spline 65–74

Hispanic females # age spline 65–74
Black males # age spline 75–84

Hispanic males # age spline 75–84
White females # age spline 75–84
Black females # age spline 75–84

Hispanic females # age spline 75–84
Black males # age spline over 85

Hispanic males # Age spline over 85
White females # age spline over 85
Black females # age spline over 85

Hispanic females # age spline over 85
Constant
r2_p
N

0.013

-0.007

-0.011

-0.013**

0.002

-0.063***

0.01

0.005

-0.026*

0.003

-0.001

-0.049**

0.004

0

-0.002

0.012*

0.007

-0.008

-0.001

-0.017

-0.003

-0.044**

-0.025

0.112***

-0.037*

-0.004

-0.046

0.021***

-0.015*

0.003

-0.019*

-0.014

0.007

0.006

-4.289***
191014

-0.020***

-0.023***

-0.001

0.156

-0.041***

0.062

-1.188***
191014

0.085

178786

5.683***
178786

0.231

166815

166815

REFERENCES
Goldman, D., Michaud, P.-C., Lakdawalla, D., Zheng, Y., Gailey, A., & Vaynman, I. (2010). The fiscal
consequences of trends in population health. National Tax Journal, 63(2), 307.
Goldman, D. P., Shang, B., Bhattacharya, J., Garber, A. M., Hurd, M., Joyce, G. F., . . . Shekelle, P. G.
(2005). Consequences Of Health Trends And Medical Innovation For The Future Elderly:
When demographic trends temper the optimism of biomedical advances, how will
tomorrow's elderly fare? Health Affairs, 24(Suppl2), W5-R5-W5-R17.
Goldman, D. P., Zheng, Y., Girosi, F., Michaud, P.-C., Olshansky, S. J., Cutler, D., & Rowe, J. W. (2009).
The benefits of risk factor prevention in Americans aged 51 years and older. American
Journal of Public Health, 99(11), 2096-2101.
Lakdawalla, D. N., Goldman, D. P., & Shang, B. (2005). The Health and Cost Consequences Of Obesity
Among The Future Elderly. Health Affairs, 24(Suppl2), W5-R30-W35-R41.
Leaf, D. E., Tysinger, B., Goldman, D. P., & Lakdawalla, D. N. (2020). Predicting quantity and quality
of life with the Future Elderly Model. Health Economics.
241

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

National Academies of Sciences, Engineering, and Medicine. (2015). The Growing Gap in Life
Expectancy by Income: Implications for Federal Programs and Policy Responses. Washington,
DC: The National Academies Press.
RAND HRS (Health and Retirement Study), 2021a. HRS public use dataset. Produced and
distributed by the University of Michigan.
RAND HRS. 2021b. HRS public use dataset Produced by the RAND Center for the Study of Aging,.
Van Nuys, K. E., Xie, Z., Tysinger, B., Hlatky, M. A., & Goldman, D. P. (2018). Innovation in Heart
Failure Treatment: Life Expectancy, Disability, and Health Disparities. JACC. Heart failure.
doi:10.1016/j.jchf.2017.12.006
Zissimopoulos, J. M., Tysinger, B. C., St. Clair, P. A., & Crimmins, E. M. (2018). The impact of changes
in population health and mortality on future prevalence of Alzheimer’s disease and other
dementias in the United States. The Journals of Gerontology: Series B, 73(suppl_1), S38-S47.

242
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

Appendix B

Key Trends in Demographic Diversity in Clinical Trials
Jakub P. Hlávka 1

BACKGROUND
Insufficient demographic diversity in clinical trials has long been recognized as an issue that
may hinder innovation and access to therapies. In the past three decades, however, diversity in
clinical trials became a policy priority, advanced by federal agencies such as the Food and Drug
Administration (FDA) Office of Women’s Health and the Society for Women’s Health Research
(SWHR), and later by the FDA Office of Minority Health (OMH), established in 2010 (FDA, 2011). In
1992, the General Accounting Office (GAO)—the historical predecessor to the Government
Accountability Office—released the report Women’s Health: FDA Needs to Ensure More Study of
Gender Differences in Prescription Drug Testing, ushering a new era of focus on the issue of diversity
in clinical trials.
Soon after, the National Institutes of Health Revitalization Act of 1993 followed, which
directed the National Institutes of Health (NIH) to establish guidelines for inclusion of women and
minorities in clinical research (P.L. 103-43). Since then, multiple guidelines and regulatory
documents have addressed the issue, including a 1993 guidance on the study and evaluation of
gender difference in clinical trial evaluation of drugs, which lifted restriction on participation by
most women with childbearing potential (FDA, 1993, 2020b). In 2008, the ClinicalTrials.gov results
database was launched to implement Section 801 of the FDA Amendments Act of 2007, or FDAAA
801 (P.L. 110–85), which requires the submission of “basic results” for applicable clinical trials
(ACT) no later than 12 months after their primary completion date. 23 The submission of adverse
event information has been required since September 2009. Basic results are defined as (a)

Available at jakub.hlavka@usc.edu.
See https://clinicaltrials.gov/ct2/about-site/results.
3 Applicable clinical trials “generally include interventional studies (with one or more arms) of FDA-regulated
drug, biological, or device products that meet one of the following conditions: a) The trial has one or more
sites in the United States; b) The trial is conducted under an FDA investigational new drug application or
investigational device exemption; c) The trial involves a drug, biological, or device product that is
manufactured in the United States or its territories and is exported for research.”
1
2
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participant flow, (b) baseline characteristics, (c) outcome measures and statistical analyses, and (d)
adverse events. 4

More recently, the FDA Reauthorization Act of 2017 (FDARA) made a reference encouraging
the “enrollment of more diverse patient populations,” and the Final Rule for Clinical Trials
Registration and Results Information Submission (42 CFR Part 11) went into effect in January
2017. 5 The rule requires the submission of “baseline or demographic characteristic measured in the
clinical trial, including age, sex/gender, race, ethnicity (if collected under the protocol)” for trials
that are required to be registered under Section 11.22 (Phase 1 trials are excluded), 6 for reporting
purposes via ClinicalTrials.gov. 7 A 2020 FDA Guidance for Industry (FDA, 2020b) made the
following (nonbinding) calls to action focusing on 8
•
•

•

broadening eligibility criteria and avoiding unnecessary exclusions for
clinical trials;
developing eligibility criteria and improving trial recruitment so that the
participants enrolled in trials will better reflect the population most likely to
use the drug, if the drug is approved, while maintaining safety and
effectiveness standards; and
applying the recommendations for broadening eligibility criteria to clinical
trials of drugs intended to treat rare diseases or conditions.

In November 2020, the FDA issued its guidance on “Enhancing the Diversity of Clinical Trial
Populations,” which considers both demographic characteristics of study populations (e.g., sex,
race, ethnicity, age, location of residency) and non-demographic characteristics of populations (e.g.,
patients with organ dysfunction, comorbid conditions, disabilities, those at the extremes of the
weight range, and populations with diseases or conditions with low prevalence) (FDA, 2020b). 9
This guidance also describes “enrichment strategies”—targeted inclusion of certain populations
with the goal to more readily demonstrate a drug effect—and recommends that even with
enrichment, trials should keep their enrollment criteria as broad and representative as possible.
The guidance also listed approaches that can improve diversity of enrolled participants,
including

See https://clinicaltrials.gov/ct2/about-site/results.
See https://clinicaltrials.gov/ct2/manage-recs/fdaaa.
6 See https://ecfr.federalregister.gov/current/title-42/chapter-I/subchapter-A/part-11/subpart-B/section11.22.
7 See https://ecfr.federalregister.gov/current/title-42/chapter-I/subchapter-A/part-11
8 It also referenced other policy documents, including the 1993 International Conference on Harmonization
(ICH) guideline, which advised against arbitrary upper-age cutoffs in clinical trials that may result in
underrepresentation of older adults. In that document, ICH representatives recognized important
pharmacokinetic differences between younger and older patients related to renal and hepatic function, as
well as drug-drug interactions.
4
5

9
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•
•

•

making trial participation less burdensome for participants;
adopting enrollment and retention practices that enhance inclusiveness,
such as public outreach, education, foster community engagement, include
varied geographic locations, offer multilingual resources, use real-world
data, leverage social media, etc.; and
offering expanded access—to diagnose, monitor or treat a patient’s
condition as part of a clinical trial (this may help identify patients for
subsequent studies).

This paper offers a brief overview of trends in diverse enrollment and data reporting across
clinical trials, and references lessons-learned and insights from other research related to
demographic diversity in trial enrollment.

PAST EVIDENCE
Historically, data on population demographics across clinical trials have not been
consistently reported, particularly prior to the 2017 guidance, which requires reporting by
sex/gender, race and/or ethnicity in applicable clinical trials. Evidence so far has emerged in
multiple individual research reports on different aspects of diversity in clinical trials.

Reporting of Demographic Data

Demographic data of enrolled participants in clinical trials in the United States is most
transparently collected by ClinicalTrials.gov, a registry maintained by the National Library of
Medicine at the National Institutes of Health. Additional reporting on NIH-funded research (intraand extramural) has recently also been reported by NIH institutes and centers. In both cases,
limitations to how often and comprehensively data are made available have made longitudinal
institute-level data difficult to examine. As we show below, not all trials report their demographic
characteristics—further work to improve the level and quality of reporting is still needed.
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Past Research on Gender Diversity

Despite the regulatory efforts to increase gender diversity in trial enrollment, some have
suggested limited progress has been made (Clark et al., 2019). This is particularly significant given
that sex differences are observed in response to some drugs, including the prevalence of adverse
events (FDA, 2011; Anderson, 2005). Evidence from the 1990s and early-2000s suggested relative
underrepresentation of women and ethnic minorities in clinical trials (Mak et al., 2007).
A 2012 study has documented an increase in the reporting of trial characteristics in
ClinicalTrials.gov in interventional trials from 2007 to 2010 (Califf et al., 2012). Geographic
differences and therapeutic areas were linked to diverse trends in gender- and age-specific
enrollment.

More recent work has confirmed the challenge of enrolling women in some therapeutic
areas: in stroke clinical trials, for instance, women have been underrepresented even after
incidence and prevalence of the disease is taken into account (Carcel, 2021), with highest
underrepresentation reported in secondary prevention trials (10 percent in one study) (Strong et
al., 2020).

However, it appears that the trend has been improving in some areas. For example,
somewhat optimistic results were described in a subset of pivotal trials (Phase 2 and 3 trials in
support of drug/biologic approval) studied by Eshera et al. (2015): in studies of drugs approved
between 2010 and 2012, just 45 percent of trial participants in small molecule trials were women,
but they represented 65 percent of participants in biologic trials (based on Drugs@FDA data). The
authors concluded that 82 percent of trials had a study population representative of the sex
distribution in the intended patient population, but that minority groups still had lower
participation rates than would be representative (with 77 percent of participants white, population
average 72 percent) (Eshera et al., 2015).

Non-Gender Diversity Measures

Numerous studies have focused on the reporting of diversity in non-gender domains, such
as the age of participants (relative to prevalent disease populations) and the reporting by ethnic or
racial groups. Highlighted here are several specific studies that provide illustrative evidence of
underrepresentation of specific groups in clinical trials in the past two decades.

In 2003, a study of 495 cancer trials between 1997 and 2000 indicated that elderly
participants comprised 32 percent of participants in Phase 2 or 3 clinical trials, compared with 61
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percent of patients with incident cancers in the United States who are elderly (Lewis et al., 2003).
This was more pronounced in trials for early-stage cancers, with protocol exclusion criteria on the
basis of organ-system abnormalities and functional status limitations being associated with lower
elderly participation (the authors estimate that relaxing those eligibility restrictions would increase
their share to 60 percent) (Lewis et al., 2003).

A 2004 analysis of cancer clinical trials made similar conclusions: it found a higher
enrollment fraction (relative to incident cases) in younger cohorts—3.0 percent for patients 30–64,
1.3 percent for 65–74, and 0.5 percent for patients 75 and older (Murthy et al., 2004). Hispanic and
Black patients were 28 percent and 29 percent less likely to enroll than white patients after
adjustment for incidence, age, and other factors. The difference was largest in lung cancer, where
Black patients were 39 percent and Hispanic patients 53 percent less likely to enroll than white
patients.
Another study of oncology trials conducted between 1994 and 2015 calculated the
difference in the age of trial participants and the disease population they studied (Ludmir et al.,
2019). For most diseases, trial populations were younger than the population median age, with an
average difference of 6.49 years (highest in lung cancer—8.98 years), and higher among industryfunded trials.

A recent study of 230 vaccine trials from 2011 to 2020 indicated that white participants
tend to be overrepresented, while Black and other minorities tend to be underrepresented. The
enrollment of Asian individuals was similar to U.S. Census estimates (Flores et al., 2021). Only about
12.1 percent of participants in vaccine trials were over 65 years of age. A report on the diversity of
mRNA vaccine trials for COVID-19 by the Kaiser Family Foundation has found a relatively higher
share of white participants in both trials compared with the U.S. population, resulting in relative
underrepresentation of Black and Asian participants. However, the participation of Hispanics
exceeded the share of Hispanics in the U.S. population (Artiga et al., 2021). These results, however,
originate from trial sites within and outside of the United States (notably Europe and Latin
America), which may explain some of the relative overrepresentation of white participants.

Even more recently completed trials have struggled with diverse enrollment—a Phase 2
trial of crenezumab in Alzheimer’s disease with 360 participants across 83 sites in 6 countries
reported 97.5 percent of participants being white, and only 2.8 percent of all participants being
Hispanic, for example (however, women consisted of 55.3 percent of all participants).

Barriers to Diversity

Participation of older adults in cancer clinical trials has not changed over time(Sedrak et al.,
2021). Numerous studies have been published on barriers to clinical trial participation by
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underrepresented groups. Participation of older adults in cancer trials has often been identified as
hindered by eligibility criteria, concern for toxicity, concern for patient age, patient knowledge and
transportation limitations, and others such as time/burden issues and willingness to participate
(Sedrak et al., 2021). Specific barriers that participants face may include (1) mistrust, (2) lack of
comfort with the clinical trial process, (3) lack of information about clinical trials, (4) time and
resource constraints associated with participation, and (5) lack of awareness about the existence
and importance of clinical trials (Clark et al., 2019).

In the mental health area, a review has identified additional challenges, including
transportation difficulties, distrust and suspicion of researchers, and stigma attached to mental
illness (Woodall et al., 2010). The review included an Alzheimer’s case study that showed increased
participation by Black patients by more than 100 percent when educational strategies and
compensation for travel costs were introduced in a trial. Another study of key barriers in
Alzheimer’s disease research has indicated that enrollment challenges result in slower and more
expensive trials, suggesting the need for nationally coordinated efforts to increase diverse
participation in clinical trials in this and other disease areas (Malzbender et al., 2020).

RECENT EVIDENCE
Demographics of Trials Resulting in FDA Approval

Participation of Females

We find that the positive trend of increasing representation of females in trials that have
resulted in FDA approval has been relatively consistent. Among drugs that have been approved in
recent years, the average share of females in the trial population has been consistently reported
since 2014 by the FDA, with the average share of 51 percent between 2014 and 2021, ranging from
37 percent in 2014 (six trials) to 57.1 percent in 2019. We analyze 290 approvals for which
demographic data are reported in the FDA Snapshots between 2014 and 2021 (as of May 1, 2021).
While the mean (unweighted) representation of females achieving an average of 51 percent
between 2014 and 2021, ranging from 37 percent in 2014 (six trials) to 54.8 percent in 2020 (data
for 2021 are partial only). Prior to 2021, females represented over 50 percent of trial participants
over at least 5 years in the areas of ophthalmology, gastroenterology, and
endocrinology/metabolism/bone. In turn, men have represented over 50 percent of trial
participants over at least 5 years in the areas of cardiovascular disease and infectious disease
(viral). Representation of females across all trials and by therapeutic area is indicated in Figure B-1.
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FIGURE B-1 Average % of females in trials by year of FDA approval and therapeutic area (n = 287).
SOURCE: Analysis of FDA Drug Trials Snapshots as of May 2021.

We also find women to be relatively more represented in non-oncology trials between 2014
and 2021 (non-gender-specific trials only), as shown in Figure B-2.
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FIGURE B-2 Mean % of females by year of FDA approval (non-gender-specific trials only, n = 255).
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Participation of White Patients

Among approved drugs, participation of white patients has ranged from 84 percent in 2014
to 73.7 percent in 2020, indicating a relatively consistent decrease in the share of white
participants in trials resulting in FDA approval during this period (2021 data are yet incomplete).
Figure B-3shows trends by approvals and therapeutic areas in. Prior to 2021, white patients
represented over 70 percent of trial participants over at least 5 years in the areas of
analgesia/anesthesiology/anti-inflammatory, cardiovascular disease,
endocrinology/metabolism/bone, infectious disease (nonviral), oncology, ophthalmology, and
pulmonary.
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FIGURE B-3 Average % of white patients in trials by year of FDA approval and therapeutic area (n =
287).
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Participation of the Elderly

Among approved drugs, participation of patients over 65 has ranged from 10 percent in
2014 to 39.9 percent in 2020, indicating a consistent increase in the share of elderly participants in
trials resulting in FDA approval during this period (2021 data are yet incomplete). Figure B-4
shows trends by approvals and therapeutic areas. Prior to 2021, elderly patients represented at
least 25 percent of trial participants over at least 5 years in the areas of cardiovascular disease,
neurology, and oncology. In none of the years for which reporting is available, elderly patients
represented over 25 percent of trial participants in the areas of gastroenterology, renal disease,
psychiatry, and dermatology.
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FIGURE B-4 Average % of patients over 65 in trials by year of FDA approval and therapeutic area (n =
287).
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Demographics of Trials Funded by NIH Institutes/Centers

A review of participation in clinical research funded by different NIH institutes and centers
revealed that participation by females has been steadily increasing over 2013–2018 for which data
are available (no data were reported in 2015, but reporting requirements changed in FY 2016,
resulting in an increase in participants reported across NIH institutes and centers 10). Across all NIH
institutes and centers, mean representation of females in trials was 44.3 percent in 2013, 47.2
percent in 2014, 54.1 percent in 2016, 47.9 percent in 2017, and 52.4 percent in 2018 (on average
22.1 million participants were included in NIH-funded trials during each of these annual reporting
periods).

As shown in Figure B-5, among the top 10 largest institutes/centers by trial enrollment
(which represent 89.7 percent of enrollment across all institutes/centers), females represented at
least 50 percent of participants in trials supported by the National Institute of Environmental
Health Sciences and the National Institute of Diabetes and Digestive and Kidney Diseases, and the
National Institute of Child Health and Human Development across all years of reporting, and at least
50 percent of participants in at least 3 years of reporting in trials supported by the National
Institute on Aging, the Clinical Center, the National Institute of Allergy and Infectious Diseases, and
the National Heart, Lung, and Blood Institute. Across all 5 years of reporting, females never
exceeded 50 percent of participants in trials supported by the National Institute on Minority Health
and Health Disparities and the National Institute on Alcohol Abuse and Alcoholism.

10

Changes included the requirement for career development awards (Ks) and fellowships (Fs) to report
inclusion data, and the NIH stopped granting exceptions for use of existing datasets or resources, early-phase
feasibility studies, and others.
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FIGURE B-5 Participation of females in clinical trials supported by NIH institutes (top 10
institutes/centers by 2018 enrollment).

The reporting on participation by ethnic minorities in NIH reports is less consistent.
However, ethnicity data are more available than race demographics data, as shown in Table B-1.
TABLE B-1 Demographics of Participants in Trials Supported by NIH Centers and Institutes
Female
American Indian
Asian
Black/African American
Native Hawaiian/Pacific Islander
White
More than 1 race
Unknown race
Hispanic
Non-Hispanic
Unknown ethnicity
Sum of all races

2013 (%)
44.3
2.1
15.1
12.2
0.3
52.9
1.1
1.1
9.8
86.1
4.1
84.7

2014 (%)
47.2
1.3
17.2
14.3
0.3
49.5
1.1
1.1
8.1
89.6
2.3
84.8
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2016 (%)
54.1
0.8
8.4
10.0
0.6
49.6
2.0
2.0
10.8
62.6
22.4
73.5%

2017 (%)
47.9
0.7
26.4
10.8
0.1
49.9
1.9
1.9
6.7
81.8
9.8
91.8
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2018 (%)
52.4
1.0
7.8
13.5
0.2
60.0
2.3
2.3
8.5
76.2
12.0
87.2
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Sum of all ethnicities

100.0

100.0

95.8

98.3

96.7

In Figure B-6, the share of white participants in clinical trials sponsored by top NIH
institutes is reported. These results show a relatively stable trend, with the weighted average of
white participants among the top 10 institutes ranging from 51.8 percent in 2013 to 60.6 percent in
2018 (this trend mirrors that of all NIH-sponsored trials, as shown in Figure B-1). The lowest
representation of white participants was in trials sponsored by the National Institute of Allergy and
Infectious Diseases and the National Institute of Child Health and Human Development (both
consistently under 50 percent). The U.S. Census estimate of white Americans (alone, not Hispanic or
Latino) as a share of the U.S. population was 60.1 percent in 2019 (white alone without ethnicity
specification was estimated at 76.3 percent of the U.S. population). 11
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FIGURE B-6 Share of white participants in clinical trials by NIH institutes (top 10 institutes/centers by
2018 enrollment).

In Figure B-7, the share of African American/Black participants in clinical trials sponsored
by top NIH institutes is reported. These results show a relatively stable trend, with the weighted
average of African American/Black participants among the top 10 institutes ranging from 11.9
percent in 2013 to 12.3 percent in 2018. The highest representation of African American/Black
participants was in trials supported by the National Institute of Allergy and Infectious Diseases
(over 25 percent in all years). The lowest representation of African American/Black participants
11

See https://www.census.gov/quickfacts/fact/table/US/PST045219.
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was in trials sponsored by the National Cancer Institute (reaching 10.5 percent at most). The U.S.
Census estimate of Black or African Americans (alone) as a share of the U.S. population was 13.4
percent in 2019. 12
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FIGURE B-7 Share of African American/Black participants in clinical trials by NIH institutes (top 10
institutes/centers by 2018 enrollment).

In Figure B-8, the share of Asian participants in clinical trials sponsored by top NIH
institutes is reported. These results show a less stable trend, with the weighted average of Asian
participants among the top 10 institutes ranging from 8.2 percent in 2016 to 27.7 percent in 2018
(driven by large Asian enrollment in National Cancer Institute trials during that year). The highest
representation of Asian participants was in trials supported by the National Institute of Allergy and
Infectious Diseases (over 20 percent on average). The lowest representation of Asian participants
was in trials sponsored by National Institute of Diabetes and Digestive and Kidney Diseases
(averaging under 5 percent). The U.S. Census estimate of Asian Americans (alone) as a share of the
U.S. population was 5.9 percent in 2019. 13

12
13

See https://www.census.gov/quickfacts/fact/table/US/PST045219.
See https://www.census.gov/quickfacts/fact/table/US/PST045219.
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FIGURE B-8 Share of Asian participants in clinical Trials by NIH institutes (top 10 institutes/centers by
2018 enrollment).

In Figure B-9, the share of Hispanic participants in clinical trials sponsored by top NIH
institutes is reported. These results show a relatively stable trend, with the weighted average of
Hispanic participants among the top 10 institutes ranging from 6.7 percent in 2017 to 11.3 percent
in 2016. The highest representation of Hispanic participants was in trials supported by the National
Institute on Drug Abuse (over 16 percent on average). The lowest representation of Hispanic
participants was in trials sponsored by the National Cancer Institute and the Clinical Center (both
under 6 percent). The U.S. Census estimate of Hispanic Americans as a share of the U.S. population
was 18.5 percent in 2019. 14

14

See https://www.census.gov/quickfacts/fact/table/US/PST045219.
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FIGURE B-9 Share of Hispanic participants in clinical trials by NIH institutes (top 10 institutes/centers
by 2018 enrollment).

In the Supplementary Material section, we report key characteristics of Phase 3 trials only.
Of note, female participation in Phase 3 trials has been higher relative to all trials in all reporting
periods except for 2016 (the highest difference in relative representation of females was observed
in 2013, where Phase 3 trials reported 64.2 percent females, while all trials reported just 44.3
percent females).

Reporting Gaps

As indicated above, data for racial and ethnic and subgroups in clinical trials have not been
consistently reported in NIH-supported trials, with just 73.5–91.8 percent of participants reported
with their race over the period for which reporting is available. Ethnicity information
(Hispanic/non-Hispanic) has been more consistently tracked, with 95.8–100 percent of
participants assigned ethnicity. Reporting of ethnicity was 100 percent complete for Phase 3 trials,
where reporting was completed, and race information was available in at least 92.9 percent of trial
participants in Phase 3 trials supported by NIH centers and institutes, suggesting the gaps in
minority reporting originate predominantly in earlier-stage trials.
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We have also assessed the quality of stratified results reporting in clinical trials registered
at ClinicalTrials.gov with at least one site in the United States, with annual reporting by year of
primary completion shown in Figures B-10a and B-10b (stratified by funder as reported by
ClinicalTrials.gov, and the difference indicated between all phases and just Phase 3 [commonly
registrational] trials). In both cases, trialists responded positively to new results reporting
requirements, with NIH-funded trials reporting their results in more than 50 percent of cases
between 2008 and 2019, and industry funders reporting results in more than 50 percent of cases
between 2008 and 2018. Among Phase 3 trials, reporting of results was completed in at least 60
percent of industry-funded and NIH-funded trials between 2008 and 2019, with trials funded by
other federal agencies and other entities achieving lower reporting compliance. Industry-funded
trials account for more than two-thirds of Phase 3 trials (with much of the balance supported by the
NIH, explaining the noisy data for other federal agency funding) and over 50 percent of all clinical
trials (with NIH funding supporting 10–20 percent of all trials since 2008).
100%
80%
60%
40%
20%
0%

NIH
Other US Federal Agency
Industry
All others

FIGURE B-10a Availability of results among all
trials, by primary completion year.
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FIGURE B-10b Availability of results among Phase
3 trials, by primary completion year
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In July 2021, the FDA issued a Notice of Noncompliance to biotechnology company Accuitis,
Inc., pursuant to 42 U.S.C. 282(j)(5)(C)(ii), requesting that results of its Phase 2 clinical trial of a
treatment for acne rosacea be submitted to the ClinicalTrials.gov data bank (after first contacting
the company about the issue in October 2020). 1 The company posted the results in August 2021.
Two other clinical trials (NCT03052816 and NCT01727336) have received an FDAAA 801 Notice
status on ClinicalTrials.gov as of September 15, 2021, and their results have been submitted
following FDA’s notifications. This followed an April 2021 announcement by the FDA that it has
sent more than 40 pre-notices of noncompliance to “encourage voluntary compliance with the
ClinicalTrials.gov requirements” 2 and an August 2020 final guidance on civil money penalties
related to noncompliance, which emphasized its regulatory attention will prioritize trials of
products that “may pose a higher risk to human subjects or . . . products intended to address
significant public health need,” focusing on “responsible parties or submitters who have had a
pattern of previous noncompliance with the requirements” and “applicable clinical trials for which
noncompliance . . . exists in conjunction with noncompliance with other statutory and/or
regulatory requirements” (HHS, 2020). It is possible that such regulatory enforcement will result in
a higher rate of results reporting to ClinicalTrials.gov.

DISCUSSION
This paper provided a brief summary of published research on diversity challenges of
different types in clinical trial enrollment, and presented data on trial enrollment as reported by
NIH institutes and centers for trials they sponsored, and by the FDA for trials that resulted in an
approval.

The reporting of demographic representation in clinical trials has historically not been
consistent and comprehensive. In this analysis, we find, for example, that race data have not been
completely reported by NIH institutes and centers (however, ethnicity has been more reported
with greater consistency). Moreover, the share of trials that report any results on ClinicalTrials.gov
has increased sharply following the adoption of FDAAA in 2007. However, reporting compliance
plateaued soon thereafter, with only 45–60 percent of all trials reporting results in most years. A
higher share, up to 85 percent of industry-sponsored trials in Phase 3, have reported results in the
database.
See https://www.fda.gov/media/151081/download.
See https://www.fda.gov/news-events/press-announcements/fda-takes-action-failure-submit-requiredclinical-trial-results-information-clinicaltrialsgov.
1
2
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There may be several reasons for the lack of data on trial enrollment and outcomes, such as
that the studies may not be required to submit results, are ongoing, have been completed but the
deadline to post results has not passed, or the posting of results is pending certification or a request
to extend the results submission deadline. 3 However, it may be important to better understand the
reasons for the variance between reporting rates by trial sponsors, and to observe the effects of
increased enforcement activity by the FDA in recent months.

Trials Resulting in FDA Approval

The findings suggest several positive trends. First, in trials that resulted in FDA approval
since 2014, the participation of females has consistently trended toward general parity (although
notable differences between therapeutic areas still persist). Participation of females in nononcology trials resulting in FDA approval has trended toward 60 percent of all participants, while
their participation in oncology trials has plateaued just over 40 percent. Second, the participation of
racial minorities in trials resulting in FDA approval has generally increased since 2014, with the
number of white participants declining gradually to less than 75 percent in 2020. Finally, the
participation of the elderly (over 65) has been on an increase, reaching nearly 40 percent in 2020.
However, there are large differences by therapeutic area, with some of them (such as
cardiovascular disease) showing above-average representation of the elderly, and others (such as
endocrinology/metabolism/bone diseases, or gastroenterology) consistently below average.

NIH-Sponsored Trial Diversity

The findings show large differences in enrollment diversity over time and by NIH
institute/center. For instance, while white participants have seen a slight increase across all trials
(particularly in 2018, when they exceeded 60 percent for the first time, on average), their
representation has been as low as 14.4 percent and as high as 81 percent in some cases.
Representation of females has generally been consistent, ranging from 44.3 percent to 54.1 percent
between 2013 and 2018, but has differed significantly by NIH institute/center. For example, at least
70 percent of participants in National Institute of Environmental Health Sciences–supported trials
were females in all years for which data are reported, but the share of women has females to less
than 40.5 percent in trials supported by the National Institute on Aging in 2017 and 2018 (this may
3

See https://clinicaltrials.gov/ct2/about-site/results.
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be of particular concern in indications such as Alzheimer’s disease and other dementias where
female prevalence exceeds that of males).

Data on race and ethnic group representation in NIH-supported trials has not been
consistently reported, with up to 22.4 percent of participants having unknown ethnicity in 2016.
The participation of Hispanics has been most consistent, averaging less than 10 percent during
most years for which data are available (except for 2016, when it reached 11.3 percent). This has
also been a group that has been relatively the most underrepresented in clinical trials given the
share of Hispanics on the total U.S. population. Black/African American participation has
historically been between 10 percent and 25 percent (the National Cancer Institute has had the
lowest success in this category in 2016 and 2017, when it dropped under 5 percent). Notably, the
National Institute of Allergy and Infectious Diseases has reported shares of over 30 percent (except
for 28.1 percent in 2018). Representation of Asian participants has been somewhat less consistent,
with some years showing spikes by some NIH institutes/centers (mostly driven by a 2017 increase
in Asian recruitment by trials supported by the National Cancer Institute). However, it appears that
the trend has been otherwise a decreased one, reaching 7.8 percent in 2018, from 16.3 percent in
2013.

CONCLUSIONS
Some promising trends indicate more diverse trial enrollment in trials resulting in FDA
approval as well as different diversity profiles of trials sponsored by NIH institutes/centers. The
representativeness of trials resulting in an FDA approval has been gradually improving in several
dimensions since 2014. The diversity profile of trial participants in NIH-sponsored trials has not
followed a similar trend, however. As shown in this analysis, significant differences between
different NIH institutes and centers have emerged (aside from fluctuations over time). These
differences may be explained by numerous factors, such as variable disease prevalence in select
populations. A study of the particular drivers of enrollment differences is warranted, adjusting for
unique demographic profiles of multicountry trials (as population demographics in most regions of
the world are very different from the U.S. demographic profile).

This study has highlighted that reporting gaps exist for clinical trials supported by public
funding as well as for trials that have been approved. For example, there is no broadly available tool
to analyze diversity of all trials resulting in FDA approval via a publicly available database
(requiring manual collection and analysis of FDA Snapshot data, which makes any ongoing analysis
more challenging). Such an approach is more prone to errors and is less flexible with different
reporting and analytic objectives. Moreover, the demographics of NIH-sponsored trials are reported
in an aggregate form by NIH institutes and centers, preventing an analysis at a more granular level.
Some institutes and centers, moreover, only report extramural research or do not make explicit
distinctions between intramural and extramural research, and provide limited contextual
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information that would help explain large differences in total or subgroup enrollment data in some
years. More detailed reporting of trial participation at the trial level in a publicly accessible
database would allow for a more informative analysis of key trends in NIH-funded clinical trials,
further contributing to transparency and accountability. The NIH has recently expanded its
reporting to stratify by disease area, but the lack of historical data has prevented a longitudinal
analysis of trends to date.

FDA’s actions over 2021 suggest that compliance with reporting requirements will become
a greater priority, which in turn may provide better data on demographic profiles of individual
trials. It is yet to be seen if reporting rates increase by commercial and/or other trialists as a result
of increased enforcement activity, particularly for late-stage trials. Not only is the reporting of
results and demographic characteristics helpful in our understanding of treatment effects and the
generalizability of presented findings, but it also makes scientific progress more efficient by
enabling researchers to review negative findings, compare results for subgroups across trials, and
conduct analyses of unpublished trial results. Ultimately, greater transparency of reporting on
enrollment and outcomes will benefit both clinical investigators and patients by increasing the
information value of trials that do not result in FDA approval, as well as trials that reach regulatory
review. A better understanding of trial enrollment and results reported for specific demographic
populations is likely to accelerate scientific progress and ultimately lead to more effective
treatment options for all patients.
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SUPPLEMENTARY MATERIAL
The Supplementary Table, below, shows the demographic representation by category in

Phase 3 trials supported by NIH centers and institutes. Note that several demographic

characteristics are not stable over time, driven by several large trials run by some research centers

and institutes, or incomplete reporting by all centers and institutes over time. Data for Phase 3

trials have a smaller share of participants with missing race or ethnicity information than all trials
supported by NIH centers and institutes.

SUPPLEMENTARY TABLE Demographics of Participants in Phase 3 Trials Supported by NIH Centers
and Institutes
Female
American Indian
Asian
Black/African American
Native Hawaiian/Pacific Islander
White
More than 1 race
Unknown race
Hispanic
Non-Hispanic
Unknown ethnicity
Sum of all races
Sum of all ethnicities

2013 (%)
64.2
5.2
33.6*
20.5
0.1
35.5
0.5
0.5
12.4
86.9
0.7
95.9
100.0

2014 (%)
65.9
6.5
42.0*
20.9
0.1
25.6
0.4
0.4
12.0
86.2
1.8
95.9
100.0

2016 (%)
53.1
0.3
5.2
67.5
0.0
22.6
0.3
0.3
11.9
86.9
1.2
96.3
100.0

2017 (%)
59.7
0.4
4.4
14.8
0.1
72.0
0.6
0.6
58.5**
30.4
11.1
92.9%
100.0

2018 (%)
61.5
0.7
5.4
17.0
0.2
64.3
3.7
3.7
40.0**
56.7
3.3
94.9
100.0%

* Data on Asian enrollment in 2013 and 2014 were affected by large Asian representation in trials run by the National
Institute of Child Health and Human Development (for which enrollment data are not available for 2016–2018).

** The large increase in Hispanic representation was driven by significant increases in reported Hispanic participants by
the National Heart, Lung, and Blood Institute (from about 41,200 in 2016 to over 317,000 in 2017 and nearly 118,500 in
2018).
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ABSTRACT

Objective: Clinical trials are essential for determining safety and efficacy of health-related

interventions as well as informing future research and funding priorities in the United States.

However, recruitment and retention challenges result in underrepresentation of diverse groups in
clinical trials, which limits understanding of disease mechanisms as well as generalizability of
findings. The purpose of this study was to elucidate facilitators to recruitment and retention

strategies of underrepresented groups, based on a representative sample of published clinical trials
with successful inclusion.

Method: A mixed-methods approach was employed to accomplish these aims. Research teams with
experience recruiting underrepresented groups were invited to participate in individual

comprehensive interviews. Twenty interviews were completed that focused on understanding

facilitators to recruitment and retention into clinical trials. To identify studies appropriate for indepth qualitative interviews, we first conducted a systematic review of published clinical trials

available on PubMed between 2001 and 2021 across the top six diseases leading to mortality in the
United States (heart disease, cancer, chronic lower respiratory disease, stroke, Alzheimer’s disease,

and diabetes). From these trials, we randomly selected 162 trials stratified by disease and

geographic location. We then benchmarked the number of study participants by race, ethnicity, and
sex against the local (single site) or national (multisite) data as reported by the American

Community Survey Demographic and Housing Estimates years 2010 to 2019. Study teams for those
trials that met diversity criteria (50 percent or greater recruitment in at least one category) were

invited to participate in the interviews.

Results: Of the 162 randomly selected trials, 142 met diversity criteria following benchmarking.

Incomplete reporting of sample characteristics was observed in the majority of studies; however,
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96 percent of trials reported the sex of their study participants. Of the trials that achieved success in
recruiting representative samples, fewer than 33 percent reported information about ethnicity and

fewer than 66 percent of trials included a robust breakdown of the racial representation. Of the 142
study teams invited, 20 participated in the interviews. Results from qualitative analysis interview

transcripts revealed eight main themes with associated subthemes: (1) starting with intention and
agency to achieve representativeness; (2) establishing a foundation of trust with participants and
community; (3) anticipating and removing barriers to study participation; (4) adopting a flexible

approach to recruitment and data collection; (5) building a robust network by identifying all

relevant stakeholders; (6) navigating scientific, professional peer, and social expectations; (7)

optimizing study team to ensure alignment with research goals; and (8) attaining resources and

support to achieve representativeness.

Discussion: While issues of representativeness in research have been at the forefront of science in

the past 10 years, additional efforts are necessary to systematically assess and comprehensively

report social and cultural characteristics of cohorts in peer-reviewed publications of clinical trials.

While intentionality drives current scientific efforts to understand how diseases affect persons

from diverse groups, this work remains underfunded and undervalued. A call to action that involves
providing resources, expanding the definition of stakeholders, integrating community-based

stakeholders as equitable partners, and involvement from national funding organizations, academic
institutions, and the scientific community are necessary to meaningfully advance work in this area.

Keywords: recruitment, retention, minority, representation, clinical trial
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INTRODUCTION

Clinical trials provide the most robust evidence to document the efficacy and safety of

pharmacological and non-pharmacological interventions. Moreover, clinical trial evidence is often
used to identify areas for future research as well as to guide funding priorities and allocation of

resources. However, recruitment challenges often hinder the utility and generalizability of clinical

trials. Recent data from the National Institutes of Health (NIH) indicate that less than 20 percent of

clinical trials in the United States meet their recruitment targets, and up to 80 percent of these

studies require extensions as a result of low enrollment (Clinical Trials Arena, 2012). Recruitment

challenges are even more pronounced when considering representation of diverse groups.

Representation in clinical trials is particularly important in the context of the changing U.S.

demographics. By 2045, it is anticipated that nearly half of the U.S. population will self-identify as

ethnoracially diverse (Census, 2018). Persons who self-identify as Black/African American,

American Indians/Alaska Native, Asian/Asian American, Native Hawaiian, or Hispanics/Latino(a)

are more likely to be poor and underinsured. Moreover, persons from these and other historically

underrepresented groups experience increased disease burden from common conditions such as
heart disease, diabetes, asthma, obstructive pulmonary disease, stroke, obesity, and liver disease
(Carratala and Maxwell, 2020) For example, persons who self-identify as lesbian, gay, bisexual,

transgender, or queer (LGBTQ+) have unique health experiences and are disproportionately

affected by mental health conditions and sexually transmitted diseases.(SAMHSA, 2012). There is

substantial underrepresentation of diverse groups in clinical research. Data published by the Food
and Drug Administration (FDA) suggest that participants enrolled in clinical trials for

pharmacological interventions overwhelmingly self-identified as non-Hispanic white (81 percent),
with 4 percent Black/African American and 12 percent Asian/Asian American. Ethnicity is
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inconsistently reported. When available, Hispanic/Latina(o) represent about 11 percent of patients

enrolled in pharmacological trials (FDA, 2020; Duma et al., 2018; Frew et al., 2014; Gong et al.,

2019; Khan et al., 2020; McCarthy-Keith et al., 2010; Rosende-Roca et al., 2021; Vitale et al., 2016)

These numbers do not reflect the current U.S. population, in which 14 percent of persons in the

United States identify as Black/African American, 7 percent as Asian/Asian American, 2 percent as

American Indian, and 18 percent as Hispanic/Latino(a) (Census, 2019). Lack of adequate

representation threatens the integrity of science. Interventions evaluated on a subset of the

population and under circumscribed settings may not realistically generalize to other groups and
settings (Haidich and Ioannidis, 2001). For certain medical conditions (e.g., asthma, heart failure,

cancer), drug response profiles may differ based on ethnoracial factors; (Jamerson and DeQuattro,
1996; Tay et al., 2020); however, there is not currently enough representation of low-income and

non-white persons in drug trials to determine if social or biological factors are associated with

differential responses to drugs.(Odierna and Bero, 2009) Finally, lack of representation and limited

reporting on the social and contextual factors influencing disease trajectories may interfere with
replicability of findings (Glasgow et al., 2018) and our ability to identify mechanisms underlying

diseases (Ix et al., 2008).

The NIH has implemented initiatives designed to foster the inclusion of underrepresented

groups in NIH-supported clinical research trials (NIH, 2001). Similarly, the FDA implemented

reporting requirements and issued a recommendation for sponsors of clinical trials to increase

enrollment of underrepresented populations (FDA, 2014). Nevertheless, underrepresentation of

diverse groups in clinical trials persists (Nazha et al., 2019). Engaging in strategies that will

ultimately increase recruitment and retention of underrepresented groups in clinical trials will

result in diverse samples that more appropriately reflect the population who will ultimately utilize,
and who stands to benefit from, the intervention. Importantly, increased representativeness in
clinical trials assures the efficacy and safety of treatments in these diverse subgroups.
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The purpose of this study was to characterize current efforts on representativeness in

clinical research and to systematically assess effective recruitment and retention strategies. Finally,

we hope to recommend strategies that can be used by scientists to diversify clinical trial participant
populations.

METHODS
We developed a novel Systematic Randomized Qualitative Assessment (SRQA) methodology

that incorporated both quantitative and qualitative techniques to answer our question in a

balanced and inclusive manner. Since our goal was to elucidate facilitators for recruitment and

retention strategies of underrepresented groups, we first needed to identify studies with successful
recruitment. Thus, we performed a systematic search of clinical trials published in PubMed

between 2001 and 2021. We aimed to identify U.S.-based clinical trials that successfully recruited

historically underrepresented groups as assessed by objective population-representative

benchmarking criteria (described below). Figure C-1 offers an overview of this process according to
the 2012 PRISMA guideline for systematic reviews (Moher et al., 2012).

Inclusion and Exclusion Criteria

The following inclusion criteria were applied to the studies identified from the systematic

review: (1) manuscripts written in English, (2) recruitment conducted only in the United States, (3)

publication in a peer-reviewed journal, (4) inclusion of adult participants (age 18 years and over),

and (5) recruitment completed by time of publication. Secondary analyses were included if
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prospective data was collected, and the new data was available to complete benchmarking, or if
original data was available for benchmarking.

First, we prioritized our search in clinically relevant areas. As such, we focused our search

on clinical trials addressing the top six causes of mortality in the United States according to the

Center for Disease Control and Prevention (CDC): heart disease, cancer, chronic lower respiratory

disease, stroke, Alzheimer’s disease, and diabetes. Unintentional injuries and intentional self-harm
were excluded to maintain a focus on medical conditions (CDC, 2020). Our exclusion criteria were

(1) non-interventional studies, (2) dissertations, (3) non-human studies, (4) case studies, and (5)

meta-analyses (see Figure C-1).

Given that representation of diverse groups differs across U.S. regions (Frey, 2019), our

methodology sought to ensure that all areas of the United States were represented in the search. To

this end, we stratified our search by using geographic filters in PubMed based on the nine U.S.

Census Divisions: New England, Middle Atlantic, East North Central, West North Central, South
Atlantic, East South Central, West South Central, Mountain, and Pacific (Lewison, 1997). These

filters were based on the address of the corresponding author for the published trial and were

added to search terms for each disease category. Given that PubMed is the only available search

engine that allows for this type of custom geographic filter specific to U.S.-based trials, other search
engines were not included (see Appendix C-1 for search terms that were applied).

Once the study was selected, we performed full text review to confirm the study

recruitment location, and any discrepancies were resolved. To avoid penalizing research studies
located in regions with low representation of target groups, studies were benchmarked to data

from the American Community Survey Demographic and Housing Estimates years 2010 to 2019

collected by the U.S. Census Bureau using the region of recruitment. County-level data were used

for single-site studies. Multisite studies conducted within the same state were benchmarked using
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state-level data. Studies that included sites dispersed across multiple states were benchmarked
using national-level data.

Our goal in this stage was to identify a group of trials, stratified by disease condition and

geographic division, which met our prespecified definition of diverse recruitment. In total, 3 trials
from each of the 9 regions for each of the 6 disease categories were to be identified (3 x 9 x 6 =

162). To accomplish this, we first stratified the trials into 6 CDC disease categories and then

subdivided the strata into the 9 U.S. Census divisions. Next, we randomly selected studies from each
division by disease cell and applied our inclusion and exclusion criteria until an eligible trial was
identified. We repeated this process until we reached the target number of 3 eligible trials per
disease condition by geographic division (n = 162) (see Table C-1).

Data Extraction

Once the final set of 162 eligible trials was identified, data extraction was carried out

independently by four reviewers using an extraction form specifically designed for the purpose (see
Appendix C-2). The form was pilot tested for feasibility and reliability on five sample trials prior to

use. Extraction was completed in duplicate for each trial and any discrepancies between reviewers
were resolved through consensus. Data were extracted on clinical trial study design, study setting,
study inclusion and exclusion criteria, and interventions. In addition, information about the

characteristics of the included study sample (e.g., age, race, ethnicity, sex/gender, gender identity,
sexual orientation, disability status) was extracted, with a special focus on the demographics for

underrepresented groups. Underrepresented groups were identified according to the fundamental
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causes of disparities listed in the National Institute on Aging (NIA) Health Disparities Framework
(Hill et al., 2015).

Variable Definitions

Representativeness of the cohort was reported using a multilevel approach.

Level 1: NIH-Mandated Diversity Variables

These diversity variables were defined as characteristics currently required for reporting

by the NIH in the targeted enrollment tables that are mandatory for every clinical trial since March
1994 (Taylor, 2008). These variables include the number and proportion of participants recruited

by sex, ethnicity, and race with data presented according to well-established classifications (Riley et
al., 2018). Detailed information about ethnic/racial groups was abstracted when available, as
follows: (1) for Hispanic/Latino(a) participants, we reported whether a cohort was from the

Caribbean, Central America, North America, or South America; (2) for Asian and Pacific Islander

participants, we reported whether the cohort was predominantly from Eastern Asia, South Central

Asia, Southeastern Asia, or Western Asia; (3) for American Indian or Alaska Native participants, we

reported whether the cohort was predominantly from the Great Plains Area, Alaska Area,

Albuquerque Area, Bemidji Area, Billings Area, California Area, Nashville Area, Navajo Area,

Oklahoma Area, Phoenix Area, Portland Area, or the Tucson Area; (4) for African American or Black
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participants, we reported whether the cohort was predominantly from African origin, Caribbean,
and Other origin.

Level 2: Intersectionality

Information about participants’ intersectionality, or the interconnectedness among social

groups and how these intersections confer unique privilege or vulnerabilities, was collected if these
characteristics were described in the published manuscript (e.g., multirace; LGBTQ+ participant

from racially underrepresented groups) (Crenshaw, 2017). Intersectionality of study participants

(sex + race + ethnicity) was recorded in a binary form (characterized or not characterized).

Level 3: Other Underrepresented Groups

Recruitment of individuals from other underrepresented groups (80 years and older,

disability, gender identity, and sexual orientation) was also recorded in binary form (characterized
or not characterized for each diversity category).
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Outcomes/Benchmarking

The primary outcome of interest was the diversity achieved in each study cohort as

compared to census data for the specific region, time frame, and specific diversity variable of
interest. The goal of our rubric was to assess representativeness for each trial, taking into
consideration the characteristics of the population available to those researchers in their
communities. As such, to avoid penalizing research studies located in regions with low

representation of target groups, studies were benchmarked to data from the American Community

Survey Demographic and Housing Estimates years 2010 to 2019 (U.S. Census Bureau data). For

single-site studies, county-level data were used. For multisite studies, state-level data or nationallevel data were used, depending on whether sites were within the same state or dispersed across
the United States. “Successful” studies were those that recruited 50 percent or greater of the

proportional target population in their region (i.e., 50 percent of the county-level base rate, the

state-level base rate, or the national-level base rate) for the targeted demographic characteristic
(sex, ethnicity, or race). This process was independently assessed by two reviewers.

Qualitative Study: In-Depth Interviews

The next step was to conduct in-depth qualitative interviews to provide a comprehensive

assessment of their recruitment strategies, with particular interest in practical examples of

successful and innovative strategies. To this end, the corresponding author on each benchmarked

trial with “successful” recruitment of diverse groups was invited to participate (or to designate an
appropriate recruitment staff member to participate) in these interviews. We contacted 142
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corresponding authors for studies that met the inclusion criteria via email. Interview requests were

submitted in batches of 30. All eligible trials were contacted at least twice. Of these, 40 investigators
responded, 5 of whom declined participation. The most common reasons for declining participation
included lack of involvement in study recruitment or retention and lack of time for the interviews.
Scientists from 20 studies ultimately agreed to participate in the interviews (see Figure C-1).

Our interview guide (see Appendix C-3), which focused on facilitators to recruitment and

retention of diverse groups, was pilot tested and iteratively refined during the first four interviews.

Interviews were conducted with individuals using open-ended questions, such as “Tell us about the
strategies you implemented to enhance recruitment of underrepresented populations in your

study.” Specific probes asked such questions as “Did you engage stakeholders in your study? If yes,

at what point in the process were they involved?” The Model Framework of Multilevel Factors

Affecting Decision to Participate in Clinical Trial, which was proposed by Ford et al. (2013),) guided
the development of our clinical interview and general approach to the qualitative portion of this
project.

To ensure rigorous data collection, all interviews were conducted by video, audio-recorded,

and transcribed verbatim with all identifying names or other personal health information removed.
Interviews lasted 45 minutes on average, and we conducted interviews until adequate saturation

was reached for thematic content analysis (no new concepts detected for at least three interviews).
Qualitative data were iteratively coded, sorted, and compared using thematic analysis by

two raters (Boyatzis, 1998). An initial codebook was developed during piloting, and two raters
separately identified tentative themes and subthemes using data from the pilot interviews by

conducting line-by-line coding using NVivo 11 software (QSR International). After reconciling

differences in the inductive codes, we updated the coding scheme. Knowledge gained from each
interview was incorporated into subsequent sessions to refine questions and explore salient
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themes. During coding, inter-rater reliability was assessed and any discrepancies were resolved
through consensus. To ensure the rigor of the analytic approach, we implemented several

processes, including peer debriefing, independent and collaborative coding, refinement of themes

by examining supporting and contradictory cases, and documentation of a decisional audit trail
(Frey, 2019).

This study was reviewed by the institutional review boards (IRB) of the National Academies

of Sciences, Engineering, and Medicine, the University of Wisconsin–Madison, and Beth Israel

Deaconess Medical Center/Harvard Medical School, and was determined to be exempt from IRB
review.

RESULTS
Quantitative Categorization of the Diversity of Study Cohorts

A total of 131,028 clinical trials were identified using the search strategy in Appendix C-1

across all six disease categories and nine geographic divisions. Numbers within each category of
disease and geographic region are displayed in Table C-1.

TABLE C-1 Number of Trials in Each Disease Category by U.S. Census Geographic Regions and Divisions
U.S. Census
Regions

U.S. Census Divisions

Heart

Disease

Cancer

Chronic
Lower

Respiratory

Stroke

Alzheimer’s
Disease

Disease
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1 - Northeast

2 - Midwest

3 - South

4 - West

1. New England

3,836

1,350

434

337

141

5,429

2. Middle Atlantic

5,410

2,103

580

422

176

6,349

3. East North Central

4,266

1,474

429

347

151

5,888

4. West North Central

2,848

838

288

221

85

3,272

5. South Atlantic

12,161

4,311

1,643

972

292

19,306

6. East South Central

2,176

587

180

161

27

3,056

7. West South Central

4,144

1,851

400

346

104

6,008

8. Mountain

2,277

1,009

405

190

126

4,327

9. Pacific

5,425

2,264

688

451

243

9,224

A total of 1,279 clinical trials were randomly selected, stratified by disease category and

geographic region. Careful review of abstracts and, when available, trial information on

ClinicalTrials.gov, was performed applying inclusion and exclusion criteria to identify 162 eligible

trials (3 trials for each of the 6 CDC disease categories across the 9 U.S. Census regions). More than
1,100 trials were excluded (see Figure C-1 for exclusion reasons).
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FIGURE C-1 Flow chart illustrating process for identification of trials.

Met Diversity Criteria

Study teams met diversity criteria if they recruited 50 percent or greater in at least one category:
race, ethnicity, and sex relative to county (single site) or state/national (multisite) data as reported by the
American Community Survey Demographic and Housing Estimates years 2010 to 2019.
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Did Not Participate in Interview

Researchers that met diversity criteria were contacted sequentially in batches of 30. All eligible
researchers were contacted twice within a 3-week period.

Benchmarked Trials

All 162 eligible trials were benchmarked in each of the NIH-mandated diversity categories

(sex, race, and ethnicity) against local county-level U.S. Census data (for single-site study) and stateand national-level data (see Appendix C-4). Of the 162 eligible trials, 142 trials (88 percent) met the

preestablished diversity criteria of 50 percent or greater recruitment in at least one of the three

NIH-mandated categories (sex, race, and ethnicity). Of those, 53 percent met criteria for recruiting
female participants only, and about 1 percent did not describe their sample in terms of sex; 64

percent of the trials that met the preestablished diversity criteria did not report details on the

ethnicity of their participants; and 3 percent of trials met criteria for one of the four racial groups

recorded by the U.S. Census (African American or Black [n = 4], American Indian or Alaska Native [n

= 1], Native Hawaiian or Pacific Islander [n = 0], or Asian [n = 0]). One trial met criteria for

recruiting multiple races (n = 1). About 46 percent of trials did not report information on the racial

breakdown of their sample, and many reported race as “White” and “Other than White.” Thirty-two

percent of trials met criteria for sex and race; 1 percent met criteria for sex and ethnicity; 1 percent

met criteria for race and ethnicity; and 7 percent met criteria for all three categories.

Regarding intersectionality, only 5 percent of the trials reported whether participants in

their sample self-identified as belonging to more than one underrepresented group. Similarly, only
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7 percent of studies reported information on the disability status of their participants. Self-reported

gender identity and/or sexual orientation were not included in any of the trials reviewed.

Qualitive Assessments of Trials that Succeeded in Recruiting a Diverse Cohort

A total of 20 study teams and 22 participants were included in the qualitative portion of the

study (18 single and 2 two-person interviews). The average age of participants was 49.8 (13.9)

[M(SD)] with a range of 27 to 73. Overall, 74 percent self-identified as female, and no participant

self-identified as nonbinary. Participants self-identified as Hispanic/Latina(o) (11 percent), non-

Hispanic white (53 percent), Black/African American (11 percent), and Asian (26 percent). Native

American/Alaska Native or Native Hawaiian/Pacific Islander scientists were not represented in this

study.

In the thematic analysis, eight major themes emerged that were broadly related to

representativeness in clinical research: (1) starting with intention and agency to achieve

representativeness; (2) establishing a foundation of trust with participants and community; (3)

anticipating and removing barriers to study participation; (4) adopting a flexible approach to
recruitment and data collection; (5) building a robust network by identifying all relevant

stakeholders; (6) navigating scientific, professional peer, and social expectations; (7) optimizing

study team to ensure alignment with research goals; and (8) attaining resources and support to
achieve representativeness. Major themes and subthemes are listed and described below.
Additional details and quotes are provided in Tables C-2a to C-2h.
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Starting with Intention and Agency to Achieve Representativeness

Participants described the work with diverse communities as resource, time, and labor

intensive. For example, “It’s a lot of work and a lot of time and it takes years. . . . We’ve been

working with the same community partners now for 12, 13 years. They see us all the time.” They
explained that the intention must be based in the reality that a multistage process is required to
achieve representativeness. That is, contact with community members begins long before

recruitment and extends long after research support ends, and resources ought to continue to effect
changes in communites long after the study ends. Participants emphasized that collaboration with

community members specific to recruitment and retention strategies occurs across different stages
of the study. For example, “I think some of the principles that are laid out for stakeholder

engagement basically involve them in the design of the study, the conception of the study, what
questions you’re asking, as well as in how you’re doing, the recruitment, who you’re recruiting,

what your materials are, and then what the study involves, like kind of soup to nuts kind of thing.
And so I try to do that as much as I can.”

Over 80 percent of the participants reported that being intentional about having

representation of historically underrepresented groups was instrumental to their success. Intrinsic

motivation stems from a personal commitment to promote equity and erradicate health disparities,

ethical and professional values fueling the desire to elucidate the biological and contextual

mechanisms driving the effectiveness of an intervention, and a genuine scientific curiosity to

understand disease in different patient groups. For example, “We don’t know how they respond to

different interventions. We just don’t know what the differences are, we don’t have nearly enough
data,” and “I need to tell you about a comment from one of the Black leaders . . . when we were
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discussing the . . . drug . . . that has only seven percent African-American and then one Native

American in the entire study. . . . This is disrespecting the Black body in the same way as slavery.

You’re not respecting people. You’re the ones that sit at these tables where we are not, how dare

you all put out a drug that everyone can’t use as if we’re not dying from this disease.”

Frequent subthemes were the perception that clinical trials provided access to innovative

treatments. For example, “It’s absolutely important in terms of behavioral interventions and how

you implement [with] certain people or not if you don’t have access to the things that people of high
social economic status take for granted. If you don’t have that kind of access, then you’re not going

to be as able to implement any intervention, especially behavioral ones that require changes in

lifestyle, taking time out of your day and stuff like that.” Under these themes, the view that research
is an endeavor largley funded by taxpayers that should benefit taxpayers across all socioeconomic

levels was also evident. For example, When I go to the talks, I say, this is your . . . these are your tax

dollars at work. This is your money. You need to benefit from this too. You and your friends and

family, let’s get everybody on board.” Extrinsic motivation came from external factors, including

requirements by funding agencies, parameters imposed by the environment (e.g., need to recruit

from a given state or setting), and factors driven by the characteristics of the diseases, such as base
rates.

Establishing a Foundation of Trust with Participants and the Community at Large

The idea of building and maintaining trust with both study participants and their larger

communities was reported by 100 percent of the participants. History of abuse by researchers,

experiences with other research groups that approached underrepresented communities for the
purposes of a study and did not remain engaged, and beliefs that research is not beneficial to the
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community were cited as barriers to establishing trust with persons from diverse communities. For
85 percent of the participants, the development of trust requires a long-term commitment by the

principal investigators, study team, and local institutions that benefit from this research.

Respondents described the necessity of building trust over time through consistent engagement in
the community, developing meaningful relationships with study participants, and giving to the

community without the expectation of anything in return. Many participants emphasized that while
trust has to be built over time, trust can be broken with individuals and communities in an instant.

For example, “There’s such trust building, that . . . takes awhile. And if one person drops and doesn’t

keep the trust, then I’m not going to be able to most likely get back that location again.” An

approach to community partnership that is truly equitable and not hierarchical in nature (15

percent) was suggested as a way to mitigate distrust in these communities and to most effectively
leverage resources for truly meaningful and translatable work. For example:

I think that is the goal to get to full equity with the community partner, writing the grants
and getting the money and sharing everything from the ground up to the study. I think

we’re still unequal with academic partners. So doing a grant writing, getting the funding and

working with community partners and giving them funding from the grant. So I think

there’s still this hierarchy. Unfortunately, we’re trying to break those down. We’re trying to

get to parity as much as possible. And that’s just going to take time and it’s going to take
investment.

According to 20 percent of the participants, in addition to facililtating recruitment, establishing

relationships with community leaders provided opportunities to understand the needs of the
community in order to build trust over time.
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Anticipating and Removing Barriers to Study Participation

Included here are aspects of clinical trial participation that may influence accessibility to

research for members of underrepresented communities. High-priority subthemes focused on

barriers to participation and removal of these barriers. Systemic barriers included complex consent
language, lengthy research visits, research activities that place undue burden on participants (e.g.,
requiring them to miss work), or issues related to physical access (e.g., driving many hours to

participate in person) that are unique to the research enterprise. Other barriers were sociocultural
and revolved around the goodness of fit between the participant’s values and characteristics and

that of the research staff and research materials. Seventy percent of participants also discussed the

importance of recognizing heterogeneity within cultural groups. They explained that taking an

individualized approach, without compromising the science, may allow researchers to acknowledge
individual experiences. Other solutions include collaboration with interpreters to provide services
to non-English-speaking prospective participants and/or providing options for in-home or remote
visits to overcome lingustic and physical access barriers, respectively.

Adopting a Flexible Approach to Recruitment and Data Collection

Seventy-five percent of the participants endorsed the importance of flexibility for the successful

recruitment and retention of diverse groups. Participants frequently described recruitment

strategies evolving as studies progressed. Recruitment techniques were incorporated or abandoned

in response to study needs, and changes were guided by community representatives and relevant
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stakeholders. This adaptability extended beyond recruitment. For example, flexibility at the time of
data collection was reported as necessary to retain participants (50 percent), particularly those
with limited resources or constraints on their time due to competing demands (e.g., childcare).

Building a Robust Network by Identifying All Relevant Stakeholders

Eighty percent of the participants discussed the importance of identifying all stakeholders,

highlighting the major role they played in informing study design and driving recruitment and

retention of diverse participants. Who is considered a stakeholder, and their level of involvement,

varied based on cultural preferences of the prospective participants, the condition being studied,
and the nature of the research study. The term stakeholder was defined broadly to include

caregivers, family members, friends, clinical providers and administrators, community advocates,
peers, religious leaders, and political figures. Developing relationships with caregivers and family

members was identified as instrumental to recruitment and retention of underrepresented groups.
For example, “I realized that not talking to caregivers was a pretty big misstep in our original trial.

If you have these populations that are vulnerable enough to have caregivers and other people who

are already kind of with them maybe consider including them as part of the trial and obviously with
patient consent, sort of incorporating it.” Community advisory boards, and other strategies for

eliciting commiunity expertise were crucial to protocol development and study execution emerged
in the context of this discussion. Finally, conceptualizing study participants as partners in research
was an important component that required openness by the study team to learn from the
participants’ experiences.
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Navigating Scientific, Professional Peer, and Societal Expectations

In the context of this theme, the participants described challenges related to acknowledging

scientific and societal expectations while striving to maintain scientific rigor. Many participants

perceived that efforts to promote representativeness, and decisions made to support these efforts,

are not entirley appreciated by peers and organizations responsible for making funding decisions

and/or budget decisions. Twenty-five percent of the participants described how creative strategies

designed to engage communities that have traditionally been excluded from research are evaluated
relative to more traditional strategies, which tend to be rigid. Thus, researchers are encouraged to

use traditional approaches to retention and recruitment, which may be burdensome for prospective
participants with multiple vulnerabilities, and may result in less participant diversity.

Another subtheme revolved around the incongruence between current emphasis on

recruitment and retention of diverse participants and the consistent underfunding of researchers
applying for grants to conduct this work. For example, “It seems that there’s a real incongruence

where the NIH is saying disparities work, disparities work, disparities work, and then you put it in
and reviewers don’t acknowledge the disparities aspect. They are fixated on errors in your
approach or concerns about your theoretical model, and so it does seem that there is an

incongruence in the way that the funding source of NIH wants to value efforts to recruit and retain
these folks and then the way that it’s reviewed. So that is an issue.” Participants emphasized that
efforts to be intentional and plan ahead to prepare for additional costs related to this work are

undermined due to budget constraints. Seventy percent of the participants suggested that funding

agencies, as well as those responsible for approving proposals and distributing budgets, should be
required to gain competencies in nontraditional methodological research approaches.
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Optimizing Study Team to Ensure Alignment with Research Goals

All of the participants described the composition of the study team as an important

component of representative research. Study staff interact with potential study participants and are
instrumental in recruitment and retention success. Diverse study teams were generally described

as being helpful to recruitment given congruence between staff and potential participants, and this
congruence was described in different ways depending upon the focus of the study (e.g., age, sex,
race, ethnicity). Of note, 25 percent of participants added that cultural and linguistic congruence

with the target population was not enough. That is, commitment to the study and its outcomes were
as important when working with diverse communities. Retaining study staff over time was

emphasized as very important to recruitment and retention success; however, this was also
described as a challenge given issues with staff salaries.

Attaining Resources and Support to Achieve Representativeness

A variety of resources are needed to accomplish the goal of a representative sample. Eighty

percent of the participants considered time and money as ultimately the most instrumental

material resources necessary to conduct this kind of work successfully. With this in mind, funding

support for these recruitment efforts was a main focus for specific funding announcements focused
on underrepresented groups, expanded budgets for teams attempting to recruit and retain these
groups, and flexibility within budgets to allow for deeper engagement of community partners. In

addtition to funding, participants emphasized education of researchers and supports in the form of
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professional networks and institutional resources. Finally, material support for community

organizations so that they can build infrastructure also emerged as part of this theme. In particular,
resources that could assist these organizations in building the foundation for research would
bolster these efforts for successful partnerships.

DISCUSSION

Employing our unique SRQA mixed-methods approach for this study, we examined

facilitators to recruitment and retention in clinical trials. We conducted 20 in-depth qualitative

interviews with researchers from U.S.-based studies who succeeded at recruiting diverse samples.

In addition, we examined reporting practices of cultural and demographic sample characteristics in
162 randomly selected U.S.-based clinical trials published between 2001 and 2021. This approach

provided the opportunity to learn about the unique and innovative techniques being incorporated

by study teams nationwide, regardless of study size and/or national recognition.

This qualitative work sought to elucidate novel recruitment and retention strategies

incorporated by researchers who have been successful at achieving representativeness in their

cohorts. Several themes emerged that revolved around having intentionality and agency, building
trust, recognizing heterogeneity, adopting a flexible approach to recruitment and data collection,

and appreciating stakeholders. The characteristics of the study staff figured predominantly in the

discussions, and involving and retaining experienced study staff was identified as a key ingredient
to success by most of the participants. Barriers to recruiting and retaining experienced staff

included low pay, job insecurity, and devaluing of their expertise based on lack of formal training.
The findings suggest that equitable distribution of resources must extend to all levels of the
research with underrepresented groups, community organizations, community advocates,
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caregivers, participants, research staff, and principal investigators. A genuine commitment to
recognizing and respecting the contribution of each stakeholder is needed for success and
sustainability.

Overall, most of the participants emphasized that expedient time frames and budget

restraints inherent in existing funding mechanisms through the NIH and other agencies (e.g., the
R01 mechanism) are not adequate to support research that seeks to include underrepresented
groups. To develop the infrastructure necessary to support these efforts, flexible funding

mechanisms that allow for inclusion of community partners will be essential. Additionally, specific
funding announcements with a focus on supporting efforts to recruit and retain underrepresented
groups will be needed going forward. In the context of institutional support, many participants

called for academic health centers, which play a major role in employment of community members,

maintaining the health of communities, and providing outreach to communities across the country,
to build relationships with diverse communities that would, over time, allow for systems-level

barriers to be addressed and trust to be established. These results suggest that financial support
must precede additional calls to increase representativeness.

All of the participants expressed enthusiasm for the increased focus on representativeness

by professional institutions, funding agencies, and scientists. They reported that shedding light on
these issues is instrumental for science to remain relevant and consistent with its fiduciary duties

to taxpayers who ultimately fund, at least in part, these efforts. The study participants believe that

while most scientists value representativeness in research, many professional peers, who review
grants and make decisions about funding priorities, are not receptive to research proposals

demonstrating flexibility and adaptability. As such, resources in the form of training, support, and

increasing representation of scientists from diverse cultural and academic backgrounds in review
panels and positions of power is instrumental to this effort.
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These results align with findings from prior research focused on participant-reported

barriers and facilitators to enrollment in clinical trials.(Ejiogu et al., 2011; Ford et al., 2013; George

et al., 2014; Gilmore-Bykovskyi et al., 2019) The model proposed by Ford et al. (2013), which was

informed by Hispanic/Latina(o) and Black/African American adults, organizes the sources of racial

and ethnic disparities in recruitment in clinical trials across three major areas: (1) characteristics of
study processes, (2) characteristics of health researchers, and (3) preferences and attitudes of
community members and potential trial participants toward clinical trials. This study extends

beyond these three areas by capturing systems-level issues related to the characteristics and values

of academic institutions, the need for increased funding support for these efforts, and recognition of
the importance of representativeness in clinical trials as a social justice issue. In a recent systematic
review, George et al. (2014) identified shared and distinct facilitators and barriers to participation
in research among persons from diverse backgrounds. Overall, cultural congruence between the

study and the target community, benefits to participation, altruism, and convenience were listed as
major facilitators to recruitment. In addition to cultural congruence (i.e., how good of a fit between

the participants’ linguistic, racial, and ethnic background and that of the research staff), many of the
participants reported that successful recruiters valued research and appeared uniquely invested in
understanding the experiences of those living with a given condition. According to George et al.
(2014), participants from diverse ethnic and racial groups reported distinct barriers to

participation. Many of the participants in our study cautioned that, even when techniques are
implemented a priori to address these barriers, flexibility is instrumental to this work, as
heterogeneity exists between and within different groups.

Across most of the randomly selected studies, incomplete reporting of sample

characteristics was observed. While 90 percent of the trials (n = 162) reported information on the

sex/gender of their sample, none described the sexual orientation of their study participants.

Furthermore, less than 50 percent, 30 percent, and 20 percent of the studies reported whether their
293

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

participants self-identified as African American, Asian and Asian Americans, and American Indian

or Alaska Native, respectively (see Appendix C-4). Information about the representation of Native

Hawaiian or Pacific Islander was reported by less than 10 percent of the trials. Most of the trials

included in this study (90 percent) did not report information about the socioeconomic
characteristics, disability status, and living arrangements (i.e., homeless or not) of their

participants. Issues around intersectionality, or whether participants reported belonging to more
than one group that has been historically marginalized, were not explicitly reported.

While 88 percent randomly selected trials achieved success in recruiting a representative

sample, 53 percent of these were determined to meet criteria based solely on recruiting females.

Several participants indicated that inclusion of women in their studies was due more to factors such
as age (Graaf et al., 2018), disease (Duma et al., 2018), and the nature of the research trial (Vitale et

al., 2017) than to intentional approaches to recruiting women. Regardless of the reason for

adequate representation of women in these trials, this remains an important finding and focus for
future work. Although women live longer than men, they report an increased number of years

living with functional limitations (Zunzunegui et al., 2015), and older women score significantly
lower on most indicators of subjective well-being and mental health than their male peers.
Fewer than 66 percent of the trials included a robust breakdown of the racial

representation in the sample in ways that supported benchmarking (i.e., an “Other” category was
used to describe anything other than Non-Hispanic white). These results suggest that despite

consistent efforts to raise awareness about the importance of recruiting representative samples,

including recommendations by the NIH and FDA to consider fundamental causes of disparities in

research, improvement in this area is imperative. Calls to recruit representative samples must be

accompanied by clear guidelines on how to comprehensively collect such characteristics. Moreover,
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consistent reporting of comprehensive sample characteristics may require explicit
recommendations from journals as well as national institutions and organizations.

Several limitations merit mention. First, the definition of “success” focused on meeting U.S.

Census targets based on regional proportions of diverse populations. However, chronic conditions
are disproportionately distributed across different cultural groups. In an effort to account for

variability in base rates, we selected trials across six disease types in the United States. Future

researchers should examine these findings in the context of an expanded disease criteria that

includes suicidality, substance use disorders, and other neurodegenerative conditions. Second,

regional representation for a given trial was determined using geographical filters included only in
PubMed. Additionally, the corresponding author’s information, which is used to populate regional

information in PubMed, does not necessarily reflect the location of recruitment. This represented a
challenge to our explicit intention to benchmark to county, state, and national data. To the extent
possible, our research team confirmed whether recruitment site was different from the

corresponding author’s site, and studies were benchmarked using U.S. Census data from where the

study was conducted. While thematic saturation was met for this specific cohort of researchers, we
acknowledge that it is possible additional themes could emerge if time allowed for inclusion of an
expanded cohort of more diverse study team members.

CONCLUSIONS

This study highlights several strategies to promote representativeness in clinical trials and

provide practical and innovative recommendations for relevant stakeholders in the field: peers,
journals, and funding agencies. Ultimately, efforts to improve representativeness must involve

provision of financial resources for research teams, material and social support for community
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advocates and organizations, and education about the relevance of these efforts to scientists,

community members, and allied professionals. Priority funding should anchor research activities
on representativeness, with community stakeholders at the forefront of every consideration.
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TABLE C-2a Starting with Intention and Agency to Achieve Representativeness
Subthemes

Importance of
intentional approach

Motivation to pursue
representative sample

Selected Quotes

Gender/Role

“But the number one principle I do think is intentionality. You have to want to do it because expediency will kick
in that you need to close the study in one year and you want to get those patients enrolled. But I do think if you
start to plan from the beginning to have an inclusive group, that’s important.”

Male, Study
Investigator

“I think the mandate.. was so hard. But when we had to get underrepresented groups three out of every ten, we
did it and otherwise we don’t . . . it just feels really good, working hard to get underrepresented groups.”

Female, Study
Investigator

“And so if you want to be inclusive, you need to then think about how many from that population you want to
enroll and begin to work towards that goal. That’s number one. So I think that goes into the framework of
intentionality, right? We need to be intentional. We want to do this and want to be intentional about doing it. . . . I
believe very strongly that many times we want to do this as an afterthought. So we didn’t go into the study saying
that we want to enroll this many African American, Latino people, but [should] make that as part of the initial
goal.”

“I mean, NIH, when you fill out the RPPR and you fill out your little diversity table, it’s always hard to put in those
zeros.”

Female, Study
Investigator

“[I] try to make the sample representative of where I am at the time, doing the work and where I am, there’s a
high percentage of LatinX. We need them in the work . . . to understand what’s going on with them.”

Female, Study
Investigator

“So women are somewhat easier to reach in that way than men who are traditionally a little bit harder but not
with this ethnic group. It was like we won’t know anything about women’s health if we don’t have more women
in the study, meaning equal numbers of men and women. . . . So it’s like you got to get invested enough.”

Budget planning with
recruitment in mind

Male, Study
Investigator

“It was motivated by having a representative sample and understanding how so many individuals are not
represented, I just think that’s really important. And I just think as the scientist, well, we have to do that. It’s part
of who we are and it’s why, as I said, it’s hard but it’s so important.”

“So it’s really budgeting for time and effort of people who are not typically thought of in grants. But those are like
most of my grants, like all of the funding goes externally like subcontracts to different partners.”
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Proactive study design

Combining
recruitment
approaches to
optimize enrollment of
diverse groups

“When he was writing, he’s like ‘Send me the budget for the recruitment, for the outreach.’ Amazing, I mean I put
in there, I can tell you my budget was transportation to events and food for events, and he was like ‘Great, thank
you.’ No questions asked, submit it.”

Female, Study
Coordinator

“And so we designed with and for people at risk for the worse outcomes . . . And so the way you design for that, a
lot of people say, well, it’s only among Black women that we’re testing this intervention and that’s great. I don’t
have a problem with that at all. But the way I have done it is to say we’re going to ensure that there are enough
Black women in the sample that we can do a subgroup test to make sure that the effect size that they see is on par
with the effect size that non-Black women see to try to understand if our interventions are exacerbating
disparities.”

Female, Study
Investigator

“We said we were going to design the study to do subgroup analyses to look at if the intervention was effective
and in historically underrepresented groups. And that was important for us.”

Female, Study
Investigator

“The other thing that I think is really important is designing and piloting study materials, whether it’s the study
intervention or the consent form or the recruitment process, for underrepresented groups, and then they will
play fine for the other groups.”

Female, Study
Investigator

“I think I would look pretty closely at the inclusion/exclusion criteria. I guess of the top of my head common
inclusion/exclusion that would apply or would be different based on your gender or race would be a lot of rules
around pregnancy and having to use certain methods of birth control. . . . I think that can deter some patients.
And, on the flip side, if you’re a male enrolling into a clinical trial, you don’t have to have any sort of birth
control.”

Female, Study
Coordinator

“We tried other methods, like using electronic health records using self-identified ethnicity that is collected by
health systems data to reach out to this particular demographic that we really wanted to recruit. And those
letters were just terrible in terms of getting any yield . . . it’s horrendous because it’s just not meaningful.”

Female, Study
Investigator

“So the whole grant was written around community engagement, mixed methods, both quantitative and
qualitative, really understanding segmented assimilation and new ways of thinking about immigrant health and
how to really quantify where the gaps are, what the barriers are, and how we can improve health.”

Female, Study
Investigator

“We were purposeful in our recruitment strategies, we used EHR data to prioritize folks that were either from a
minority racial or ethnic group or had an indicator for insurance that they may be uninsured or underinsured.
And we prioritized recruitment of those groups.”

Female, Study
Investigator
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Designing marketing
strategies to reach
underrepresented
groups

Reciprocity with Study
participants and
community

“So basically how recruitment happened is based on individuals who were Medicare eligible, who lives in these
neighborhoods . . . and so they were selected based on this random recruitment effort to find people in each
catchment area based on the census in the neighborhood. And that was the goal to get this representativeness. So
the beginning of this study, there is actually a lot more White people . . . But then that started to switch as the
composition of the neighborhood switched.”

Female, Study
Coordinator

“So we partnered with community organizations, faith based groups, leaders in those vulnerable communities
that have traditionally been left out of research and just did a lot of outreach activities, both in person and in
terms of health fairs and other community venues.”

Female, Study
Investigator

“So we used a lot of different community activities as well as a radio and ethnic radio station ads and interview
with radio stations that are to reach these populations, some TV spots as well. A lot of faith based organizations
helped us with providing us a little bit of advertising in a way but letting people know about the study.”

Female, Study
Investigator

“I also think it’s important to share how this study is going. We put together a tipsheet because when you’re
doing this study it’s like a black hole. So I’m in this trial and I have no idea what’s happening. So I think getting an
idea of how this study is going, regular information shared with people in the trial about the progress of the study
is important.”

Male, Study
Investigator

“So I think in some sense the clinics did that for us, like if this is a clinic that largely serves the homeless
population downtown and we partner with that clinic, we don’t need to do a lot of extra stuff to reach those
patients. So making sure those clinics were priorities for us and we did adjust a lot of our approach in working
with the clinic.”

Female, Study
Investigator

“So we’re using probability sampling in terms of knowing the demographics from the last five years of the
American community survey in these geographic locations, knowing the sex and age distribution and education
distribution in these communities…So we’re not doing all community engaged methods. We have to put some
kind of boundaries around that so the validity of our data is still there and will not be questioned.”

Female, Study
Investigator

“The venues that we were allowed to use marketing in front of ethnic markets and restaurants and in other
community settings. And a lot of that was actually quite successful in getting the word out and getting people
interested.”

Female, Study
Investigator
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“We actually suggested providing other ancillary services, educational materials. So you’re in a study, you know
that these other health issues are related to X, Y, Z, so I think a lot of people select into those preferences and
provides useful information for them to engage them in science without compromising their study goals.”

Male, Study
Investigator

“I think we need to develop a process by which we have relationships with people. It is through that ongoing
feedback to the community or participants over time.”

Male, Study
Investigator

“And so we do try to give back. We don’t just recruit, we always try to give back to the community. I think that’s
really important if you want to have a relationship with the community, you don’t just take. Whatever that
community is, we try to teach you, we go to health fairs, we try to give something back.”

Female, Study
Investigator

“That’s who we’re recruiting are staff members and people interacting with participants from the community. So
that’s another really big way that we’re invested. It’s that reciprocal relationship.”

Female, Study
Coordinator

“One of the key challenges that we face is downstream care. Sometimes our goals are undermined by word of
mouth, so someone gets a positive test and they can’t do anything else with it and they say ‘Oh yeah, I couldn’t get
that colonoscopy, they don’t care about me’ so I think that sort of downstream continuum of care, a cascade of
care that is needed for the clinical trial needs to be provided. And to me that is best practice.”

Male, Study
Investigator

“Community engagement is important for the downstream care after clinical trials- it is critically important and
should not be ignored because I do think that, when we fail to do that, it is in the care process. A clinical trial
undermines efforts to build trust and growth in science.”

Male, Study
Investigator

“Tokens of appreciation, we were constantly giving feedback to the clinic about how many people we were
recruiting, and then we gave feedback on our results and things we were finding and publishing.”
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TABLE C-2b Establishing a Foundation of Trust with Participants and Community
Subthemes
Importance of building
trust with community
and prior issues of
distrust

Dedication to true
engagement with
community regardless
of study enrollment

Selected Quotes

Gender/Role

“I trust [her] but do I trust the system? Do I trust the hospital? . . . I have some case studies and that actually
comes from you showing them what you are doing with the data and what is being not only done but not done.
Are you giving feedback individually? Are you giving feedback as a whole? It’s the community, how is it being
used to further policies?”

Female, Study
Coordinator

“This one community that I’m thinking about has been a little historically suspicious because of bad experiences
they’ve endured of medical research and perhaps academic medical research and so sending out a single notice is
not going to be sufficient in order to have meaningful recruitment of these groups. It’s really going to start with
building relationships of trust and then later availing those groups of opportunities.”

Male, Study
Investigator

“And so I think that’s a way to cause [distrust], you have these studies where people are meeting that
requirement and they’re not treating the community very respectfully often or they just don’t know how. And it’s
maybe, it’s usually unintentional but it’s a consequence.”

Female, Study
Coordinator

“And the reason that I don’t think it worked well [sending letters] is that there’s no trust. There’s a lot of mistrust
in getting a letter from a random person, even though it has a university letterhead on it. You don’t know
anything about the person or the research or if you’re undocumented or don’t speak the language, if you’ve never
been exposed to research, what the point is for research, there’s many layers of trust that cannot be broached
with an invitational letter and brochure.”

Female, Study
Investigator

“So I would give a talk and try to sit with people. And we had food afterwards usually, so we could all just sit and
talk casually. But they’re telling me, over and over again, there’s just a lot of distrust in the medical community
and I get it, I understand why.”

Female, Study
Investigator

“So I think it is the relationship and trust to me is the key. Once trust is established, people will do things that I
believe are coming from you and you better keep that promise.”

Male, Study
Investigator

“I don’t know if this is tested anywhere is this idea of helicopter history. So we’re coming to do our research,
we’re done, and then you’re never seen again. Then the next time a research study is done, you can see it and it’s
done and you never see it again. I think we need to develop a process by which we have relationships with
people.”

Male, Study
Investigator
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“It’s really hard work in terms of it takes a lot of energy and time investment. You have to really stay connected
with the community or you cannot just go in and out. I mean, that’s a commitment, right?”

Female, Study
Investigator

“So the key is as a study team we need to also be doing community outreach and service to actual caregivers and
[patients] to make that connection.”

Female, Study
Investigator

“We were trying to be visible and physically present as often as possible within the clinic and also really so that
the staff were very familiar with us, they saw us. So we wanted to be present and we didn’t want to disappear
once we start the study or the data collection. I think that’s really important, wherever you could be, whenever
you could be physical, and let them know that you are still here.”

Female, Study
Investigator

“We participate in community events that the clinics did. So if they did a diabetes day or a health fair, we were
there with our table and we didn’t really recruit people from that but it was just sort of part of being in the
community we helped with. . . . Resources that the clinics have put into place, we were able to participate in, and
that helped us as well.”

“Having staff available to go to those satellite sites as needed I think is a good strategy to maybe improve
recruitment of specific populations.”

Bring research to the
community

Female, Study
Investigator

Female, Study
Coordinator

“I think and it may not be that the people in the clinic are not necessarily are participants but I think I’m talking
about it’s more a long-term strategy that is not just for your study. But I do want to maintain this relationship and
I want to continue to recruit diverse patients and families in our study that I have to be present. I think the study
team has to be present in many different ways.”

Female, Study
Investigator

“Right now, the series that we’re going to start, we do them in the area that we recruit from. So I also like to
detach that from the institution because we have institutional events maybe here because it’s easy. But I’d rather
find places for me to host events that are outside of the institution because those are more safe. I think those are
safe spaces.”

Female, Study
Coordinator

“So really embedding our staff in the communities, completely doing all of the outreach and all of the clinical
exams in the community setting, making it as less clinical as possible, making every attempt to reach people
where they live, work, pray, and play.”

Female, Study
Investigator

“We have to provide the best care and the best trials where people live and minimize the disruption that they
face. And only until we do would we see sustained improvement in access to different clinical trials.”

Male, Study
Coordinator
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Developing lasting
relationships with
study participants

“[We are] trying to be much more centered on that person and their individual needs.”
“And the women are probably just overwhelmed with other work that they have to do in the home with childcare,
with employment, with finances. So making it as easy as possible for women. We have had our coordinators
actually go to the woman’s house, picked them up and come with them either on public transportation or a
shared ride or whatever, just kind of building more of a relationship. So they feel like they know this person. They
feel safe with this person.”

Female, Study
Investigator
Female, Study
Investigator

“We send them birthday cards and holiday cards. We do all the obvious things that many, many cohorts do. But
we try to always put more of a personal touch. So the coordinator that they know signs the cards with their name
so that they know the signature of the coordinators. They know that she really did that. On Monday, when they
call they want to talk to the coordinator. They know her. They trust her.”

Female, Study
Investigator

“Just sitting in the church cafeteria or wherever we eat and just sitting and breaking bread with people. That’s
just a traditional time for people to maybe gain a little bit of trust. And somebody would ask me a question that
they didn’t want to ask in front of everybody. So I’d go at this table with three people and we’d talk and it was just
so much more intimate. And I think they felt listened to and asking questions that they didn’t want to ask in front
of everybody, I think. And by the end, I knew their names. They knew my name and I did get a lot of calls.”

Female, Study
Investigator

“What I did find is that sometimes it’s too much. You have to make yourself available but also like, just lean back,
because I do find that unfortunately this population of elders, there’s a lot of people trying to get them. So I have
found [with] . . . this community, less is more. We don’t send cards, I know a lot of people do but the birthday
carts that to them, believe it or not, . . . feels a little like, oh, it’s just random. Like everybody, like another
thing…doesn’t cut it. What we do is . . . we find anything that’s awesome about them. They could be a painter.

Female, Study
Coordinator

“Yeah, incentives, we paid them. And then establishing that personal connection with them because they were
letting us into their homes with these video recorders and things. So I would talk to them on the phone each
week. And sometimes these conversations would last 15 minutes, sometimes they would last 2 hours. Where we
would just chat about ‘How’s it going?’ I really tried to get to know them on a personal level.”

Female, Study
Investigator

“The project coordinator and the recruitment coordinator were two different people. And it actually helps . . .
because then I would become the person who can be neutral and because I’m not calling to recruit you. I’m
actually telling you about the study. And I’m going to listen to you. And you’re going to decide based on what I’m
saying whether you want to participate or not . . . because you’re now somebody who is more likely to be trusted
because you’re just there to explain and you can maintain a relationship.”

Female, Study
Coordinator
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They could play guitar. They could be clay sculptors. Whatever it is, we find out. I have a section where I write
that little tidbit about them and we’ll make sure when we see them again or talk to them or I call them and I’ll say
something. Something’s interesting, there’s something personal about it. Personalized, no cookie cutter response
that’s done to everyone.”

Maintaining a favorable
study reputation with
the community

Developing lasting
equitable relationships
with community
partners

“That’s why we don’t force, everything’s voluntary. . . . They can withdraw at any time. So we make sure that they
instill that in anything that we do, no forcing answering questions. Their well-being is first, the study goes second.
And then it just always comes first with us because we just put them first. So they put the study first.”

Female, Study
Coordinator

“And so that’s why we’re hoping that the use of these community outreach events that we did and the people who
care about us and see a face to a name and you hear about it from other trusted leaders and champions in the
community and that would give us an air of legitimacy in reaching out.”

Female, Study
Investigator

“I mean we do provide incentives for follow-up interviews. I think that certainly helps. But I think once you have
established a relationship through your first baseline visit.”

Female, Study
Investigator

“It starts conversations with friends, conversations when we’re not present, which is in the kitchens and the
dining rooms. So then we find a way for our findings and what we do to become part of their everyday
conversations. So when we started doing that, then we started getting people who not only were aware of studies
but we started getting people who knew of other people who were in research studies but had no idea that’s what
it was.”

Female, Study
Coordinator

“If we activated communities enough to buy into the concept of research and they are advocating for research,
then all of this will kind of change, right?”

Male, Study
Investigator

“When they need something, like they’re having a health fair and has nothing to do with the research we’re doing,
they need to reach out to me. And my academic institution has plenty of people who can volunteer at their health

Female, Study
Investigator

“But how do I make sure that the same institution that they work for also doesn’t screw me over for your study.
So that’s just to tell you how the instances, even within the research community, impacts other studies indirectly,
maybe not for the long run but it does for now.”

Female, Study
Coordinator

“We try to go to the community like beauty shops, barber shops. Those are really good we found to post things
because it’s pretty small. And we can sometimes, if they want to, they can post something right up on the mirror
at the beauty shop. So we do a lot of churches and go to church events. And recruit there.”

Female, Study
Investigator
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fair and can be there and can partner and do things if they need help with. So it’s not only about us and the
research we bring to them but it’s about they want to get this health care done. Got that kind of relationship.”

“I’m also going to organizations that have budgets or . . . do these events within the community. And I’ll just circle
in . . . finding those organization that are not necessarily mirroring what you’re doing but finding connections
because everything has a connection, right?. . . Although there will be limited funding and strategies but I think
there’s always a connection with what you do within any community. There’s a way for you to connect and then
bring your message.”

Female, Study
Coordinator

“It is a very slow process. So we started with one clinic that we had done a lot of formative work and we
partnered with them for some time.”

Female, Study
Investigator

“Our academic partners have been working with these community organizations and actually have community
health workers who worked with them on other projects. So it’s easy to take them from one project to another
until they have this track record. And it works really nicely for them because they have built in trust already.”

Female, Study
Investigator

“We have mature community engagement programs . . . I choose to hold a community partnership. Recruiting
within that partnership is easy because you have trust build over many years.”

Male, Study
Investigator

“The other resources were there was a consortium . . . here that all of the . . . clinics would meet once a month.
And so that gave us opportunities to be present, understand initiatives that are going on, present the study,
present findings from the study. . . . If it wasn’t for that infrastructure, it would have been much harder to sort of
roll out a new . . . clinic to build new relationships.”

Female, Study
Investigator

“It’s a two-way street. I don’t just go to them when I have a study. And I can’t expect them to be open and ready to
help me with every study and I’m not truly there for them. So it’s not only me, but it’s like having this kind of
relationship that is enduring and takes time to build. And it’s not a trivial commitment. It’s a real long-term
commitment. And so we built these relationships with our community partners for now more than a decade and
have been and those relationships come with both give and take of information.“

Female, Study
Investigator

“And I have maintained relationships with people for years without them actually joining the study. And one of
those people, she is a community activist advocate. And people thought that this person has been studied for
years. And I’m like, no, she just joined two years ago. They’re like, ‘What?’ I’m like ‘Yeah because it just took that
long.’ It may have to for whatever reason but it took that long for her to say yes.”
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“I think that is the goal to get to full equity with the community partner, writing grants and getting the money and
sharing everything from the ground up to the study. I think we’re still unequal with academic partners doing
grant writing, getting funding, and working with community partners and giving them funding from the grant. So
I think there’s still this hierarchy, unfortunately, we’re trying to break those down. We’re trying to get to as much
parity as possible and that’s just going to take time and it’s going to take investment.”
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TABLE C-2c Anticipating and Removing Barriers to Study Participation
Subthemes
Increasing physical
access

Increasing linguistic
access

Ensuring study team
accessibility

Selected Quotes

Gender/Role

“Paying for shared rides, Uber or Lyft to make it easy and convenient for people to come instead of having to pay for
public transportation.”

Female, Study Investigator

“Their coming into the clinic like three days a week to get . . . lab samples and that is a lot of driving, that’s a lot of
time to . . . have to take off work, or have to take away from family. And not all patients are privileged enough to be
able to take time off and come to the center every day.”

Female, Study Coordinator

“If you want to get folks involved in your research and they happen to be part of that community, boy, you better
have people on your team that have language skills related to that and certainly you better have your documents
professionally translated into those languages.”

Male, Study Investigator

“We provided a helpline where people could call and just leave a voicemail. And there was no threat that anybody
was going to answer that they would have to speak to. So they would just call the voicemail and say ‘Hey, my cell
phone number changes. Here it is.’ or ‘Hey, I’m moving. Here’s my new address.’ And we got a lot of sort of contact
change information from that helpline.”

Female, Study Investigator

“In my view, it involves some remote access to trials . . . so that not everything needs to be face-to-face. If you put
transportation between you and a trial, it falls down [in the] engagement of patients”

Male, Study Investigator

“So that’s one of the ways, a lot of people as they get older and more frail, they don’t want to travel into the clinic
appointments and do all these tests. So we go into their home doing what we can in the home and getting some
measures rather than all of the measures.”

Female, Study Investigator

“And so travel to centers . . . it’s a big barrier . . . so assisting in transportation centers is important if that’s required.
Remote monitoring is important because I think why bring people back just to check that they’re ok when it can be
done remotely.”

Male, Study Investigator

“So there were two language translations that were required in order to do our study . . . if you don’t have those
materials prepared and you don’t anticipate the need to have those materials a priori, it sort of becomes a selffulfilling prophecy in that you’re not going to accrue well or at all in those populations.”

Male, Study Investigator

311
PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

Recognizing withingroup heterogeneity
and tailoring
approaches

Adapting study
materials and consent
process

“I think it would be much more important if you did include the actual ethnic groups that you’re asking about. You
can’t generalize what I said about all the studies we’ve done to other groups. . . . None of these lessons learned
naturally translate to other groups.”

Female, Study Investigator

“So again, I can tell you how it works here. It doesn’t necessarily mean that it’s going to transfer to another
community… Maybe that is a strategy, to look for diversity even within the groups and see what works for each
group and take the time to do that and do exploratory findings.”

Female, Study Coordinator

“You have to spell it out. . . . And how do you explain this to persons who don’t have a background on just simple
science? Let’s say because these people have low literacy or didn’t go to school for many years. Well it just takes
time. . . . I tend to have conversations with them . . . it may make sense to me but I may not be explaining it well and
what does this mean to you?’ And then with that feedback, give some suggestions back to the PIs and then we make
those changes to the consent form.”

Female, Study Coordinator

“And so in our part of the country, persons don’t always have the best education . . . some have like third grade
education. And so we just try to use the simplest words . . . we try to use . . . very few direct words. And we spend
hours, we revise and revise to get it to that point.”

Female, Study Investigator

“So it’s about adjusting and making changes based on the observations of people who are having one on one contact
with the cohort within the community.”

Female, Study Coordinator

“There was no cultural tailoring at all. There was a ton of individualized tailoring. The intervention itself is highly
individually tailored. And so we just developed personalized approaches to everyone. And, in doing that, we didn’t
have to put people into categories to try to tailor to them.”

Female, Study Investigator

“Consent process was long. It was actually very well written but I can imagine people would say, well, I’m not
understanding this concept, even if you translated it into another language people could not read. And then they will
not allow you to read it to people. So you have a process that becomes very difficult. So I think the consent process is
harder than it needs to be. And being accessible, in my view, is some of the ways that we’ve sought to [overcome]
that.”

Male, Study Investigator

“Our materials do have diverse people on them, all kinds of LatinX and Asian and African American because I think
that’s important. I mean, it’s so important. What you see is that ‘I don’t see me there’.”

Female, Study Investigator
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“If a patient is deaf or blind, just having those resources available in our center when needed so we are not limiting
our recruitment of ‘disrepresented’ or misrepresented patients in any way.”
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TABLE C-2d Adopting a Flexible Approach to Recruitment and Data Collection
Subthemes
Adapting recruitment
approach to address low
enrollment

Adapting study
protocols as needed

Flexibility in data
collection procedures

Selected Quotes

Gender/Role

“Now in subsequent waves of recruitment, we’ve used a lot more community engagement.”

Female, Study
Investigator

“We applied an agile process, we constantly looked at data, we were constantly saying “Is it possible to get the
sample we want from this clinic? Is it our processes that are the problem? Is it the patient pool that’s the problem?’
And through doing that we engaged with the clinicians there . . . saying help us crack this nut. And they were like
‘You know, you’re not going to get it there. You need to be looking here’.”

“I guess one of the models that I do a little bit differently than some of my colleagues. . . . I meet with the entire team
once a week and I also meet one on one with people. . . . I got to hear them saying ‘This part of the protocol is making
people sort of turn off.’ And so I was like, ok well, then let’s revise that part of the protocol.”

Female, Study
Investigator

Female, Study
Investigator

“So one clinic didn’t have space for us to meet one on one with people. And so we would try to figure out, is there a
safe way? Like, for instance, is it safe for a research assistant to meet at the mission at the homeless shelter next to
the clinic? Is that a good idea or not? So we did a lot of tailoring to our processes based on the clinic requirements
and restrictions.”

Female, Study
Investigator

“We have to meet with them weekends and whenever we can. Yeah, that’s one of the criteria for being able to work
on my project, just be available . . . So almost everyone has some degree of expectation of flex schedule.”

Female, Study
Investigator

“We allowed women to bring their spouse to the visit and then allowed the spouse to have a limited exam. And we
didn’t use the data for the spouse. So we got her approval to have a limited exam visit for the spouse to be included
because the spouse would bring the women to the exam and the woman is a participant. It helped us retain women
in the study.”

Female, Study
Investigator

“So we had to be very flexible in how we collect the data. We ultimately ended up giving people multiple data
collection options, so we tried to enroll everyone and do baseline data collection in person for folks, for literacy
reasons, for understanding comprehension and for trust building. And then after that, they could meet us in person
or in the clinic. They could meet us in person in our research offices. They could do it online via REDCap. They could
do it via phone with a research assistant. They could be mailed a paper survey. And similarly they could go in for a . . .
test at a clinic or they could do a mailing kit.”

Female, Study
Investigator
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“I get pushback from people on other studies that I’m not a PI when I describe that we use all these different
methods for data collection. People react to that and I disagree. I think data are far better than no data because,
when we have no data, it’s biased in systematic ways. When you have data from multiple sources, it’s just a little bit
more variable. And all that does is make it more difficult for you to detect, well potentially we don’t know for sure, an
effect but it doesn’t systematically bias the effect that you’re going to find. And so I just think that it’s important to
offer as many forms of data collection as you can to increase retention, even if you have some measurement error.”
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TABLE C-2e Building a Robust Network by Identifying All Relevant Stakeholders
Subthemes
Caregiver and family
involvement in study
helps participation

Participants as partners
in Research

Selected Quotes

Gender/Role

“A lot of times patients rely on family member, or friends, or other people in their lives to get them to appointments
for this study.”

Female, Study
Coordinator

“I also think X does a really good job of, when they’re in the study, making them feel like they’re part of the study . . .
like with the feedback and really taking it in. And they really feel like, ok, you’re not just here like with your ivory
hat on and telling me what to do. I actually feel like I’m a part of this study and I’ve been here for twenty six years
doing this, like I feel like this is my family.”

Female, Study
Coordinator

“But I think that actually giving people the opportunity to give their feedback, turning them into sort of active
participants in their own intervention of things, I think there's a lot of power to that.”

Male, Study
Investigator

“Having a family member . . . or someone who helps them with their day-to day tasks, that was extremely important
for patients, and, perhaps, if they didn’t have that in their life, it would have been difficult for them to enroll and
complete this study.”

“And also revising things not just on our feedback but their feedback. So, for example, we had administered a
discrimination index questionnaire. So one of the causes or reasons for discrimination did not include gender. I
think it was gender orientation. It was one participant who was like ‘You’re not including this.’ So, we gave feedback
to the PI who had, she’s the one who had put the question in. And Dr. X had a very long conversation with this
participant about how this was not capturing a reason why it was discrimination and, guess what, we went and
revised that just because one participant said it. So it’s so important that they’re listened to, that questions are
being asked, but they could be revised because it’s listening to their experience.”

“So older adults, the participants, were definitely the key primary stakeholders.”

Staff as partners in
recruitment

“And so one of the things that really helps is that research assistants who are on the ground going into clinics got to
hear me think through scientific decisions and say, ‘I don’t think that’s going to work in this clinic. Here’s why.’ Or I
got to hear them saying, ‘this part of the protocol is making people sort of turn off.’ And so then let’s revise that part
of the protocol. So it was way more of a free flow of information from the boots on the ground people to the
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decision maker for study design. And through that process they understand a lot of why we were doing things a
certain way. And I understood when that way wasn’t working and could make changes to it.”

Community members
inform research
procedures

“You have a team where people’s, my, input is heard, which is . . . not common, right? Just because I don’t have a
PhD background but I am well-versed in what I do in recruitment.”

Female, Study
Coordinator

“Get the input of those who are actually working within the communities. . . I think you will come up with a lot of
different ways how . . . to diversity their cohort.”

Female, Study
Coordinator

“So again, it’s about adjusting and making changes based on the observations of people who are having one on one
contact with the cohort within the community.”

“So we have community advisory boards that are built very early in the process and each site has a different
community advisory board because the issues that come up with each geographic location are very different and
the communities to serve are very different. . . . We try to get a good representation of age and gender and different
types of work and the experience in the community.”
“You would go to the community . . . and say ‘I have an idea for research. I’d like your opinion on what the
community might feel about this. Am I trying to get too many people? What would I need to establish a
relationship? How can I help you to help me hire out of the community so that they can have people that are easily
accessible to ask questions?”
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TABLE C-2f Navigating Scientific, Professional Peer, and Social Expectations
Subthemes
Inadequate
understanding of
recruitment and
retention challenges
among proposal
reviewers and funders

Selected Quotes

Gender/Role

“I think heavier weight in review. Instructions for reviewers that heavier weight should be given to plans for these
types of recruitment efforts, that things like measurement bias should be downweighted and it seems that there’s a
real incongruence where the NIH is saying disparities work, disparities work, and then you put it in and reviewers
don’t acknowledge the disparities aspect. They are fixated on errors in your approach or concerns about your
theoretical model and it does seem that there is an incongruence in the way that the funding source of NIH wants to
value efforts to recruit and retain these folks and the way it’s reviewed. So that is an issue.”

Female, Study
Investigator

“They have to be mindful of it. They have to have representative review panels. Panels cannot be a single
demographic, mostly white male groups. You have to have representation of the communities that are represented
in the US on your panels. You have to educate people about the need for this.”

Female, Study
Investigator

“I do think that more people from the NIH need to come to low income areas, urban areas, and do home visits for
like, spend a day visiting families . . . because when you start visiting families and start seeing what’s really the issue,
it’s hard to ignore it.”

Female, Study
Investigator

“A barrier to that is the . . . misinformed notion that you have to be powered for an interaction term and that’s a real
problem in review because it’s not actually what you want to know. You don’t want to know if the intervention was
significantly differently effective. You want to know, was it effective in minority groups? Was it effective in low SES
groups? And so I think getting that communication to reviewers is going to be important for this work moving
forward.”

“The funding agency, if anything, it’s been a barrier because of the reviewers we’ve gotten. They don’t understand
the significance and we have to basically turn some results to have them. But we’ve had a lot of biased reviews. Each
report that we’ve written that has been funded has taken multiple, multiple tries. . . . So it’s not very easy. We’re
pushing, it’s an uphill battle every single time.”

Shift from historical
perspective on clinical

Female, Study
Investigator

Female, Study
Investigator

“And that means that the panels that review the research have to be educated and representative and cannot be
biased the way they currently are.”

Female, Study
Investigator

“I think if I compare my thought process X years ago when we started the study and now, my single thing I would
point to that’s different is my awareness of underrepresented groups has been much heightened. And I don’t think
that I have to go through all the reasons why that is because I think you know what those reasons are anybody who’s

Male, Study
Investigator
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trial recruitment to
focus on diversity

sentient and keeping track of the current events of the day would have some idea why that would be. And so,
because my awareness has been increased, I don’t think that’s peculiar to me being a scientist as much as it is just
being a member of the human race in the cities in the US in the current times.”

“I think it’s more of like the scientific rigor about recruitment, but I think this cohort in itself is unique because it was
diverse before it had to be diverse. So now you have the whole NIH diversity initiatives and I can tell you that if
someone is doing it for those reasons, it is going to show because it’s already showing in many other studies.”
“They are specifically asking about how many patients of a specific ethnicity or race you think you could recruit at
your site. So a few years ago they would never get as specific with that. They would just ask total patients that you
think you could recruit. But now they are specifically focusing on improving clinical trial diversity.”

Female, Study
Coordinator
Female, Study
Coordinator

TABLE C-2g Optimizing Study Team to Ensure Alignment with Research Goals
Subthemes
PI investment in
supporting and
training study team
and leading by example

Selected Quotes

Gender/Role

“I do vividly remember training them in how did you inform consent in a conversational way and like looking the
person in the eye and not having to read every word. And how to do teach back in a very casual way. . . . And so that
process was important as well, especially when they’re not in one research office, they’re out in the community.”

Female, Study
Investigator

“I do like staff building events. Like I have people over at my house. We do a lot of . . . family building events like gifts,
but not because I want to just retain them, because I really do care for them as human beings. They’re part of my work
family. And so we’re on texts together and we know each other now. And it’s been a long-term relationship that we

Female, Study
Investigator

“I guess one of the models that I do a little bit differently than some of my colleagues is that I imagine a lot of people
that run trials as PIs meet with their coordinator and their coordinator meets with the team. I don’t work like that. I
meet with the entire team once a week and I also meet one on one with people. But the coordinator doesn’t like to
filter the information up to me or down through her.”

“We keep track of people are doing that, we have accountability checks. So if somebody hasn’t been following up with
their folds for retention, they sort of appear on this slide in front of a team and it’s like ‘Do better’ and we’ll move on
with our lives.”
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built in years, trying to drop out all of the formality from day one and to make this like a group effort. And so we’re in
this together.”

Expressing trust and
appreciation of staff

“I felt the obligation that I needed to lead by example. So, to be honest with you, that maybe that was a prideful reason
for why I did what I did. But that was the motivating factor. Day after day, week after week, year after year, the study
was, I’ve got to set the example . . . I mean, if you’re going to be a leader, you need to be a leader in all aspects of
things.”

Male, Study
Investigator

“I also do a lot of work with my team to teach them that my priority is them and then the participant and then the
data.”

Female, Study
Investigator

“So sometimes trying to create that kind of environment on the team where that’s a topic of discussion. It’s prioritized
as something that’s important to us. It’s kind of like that atmosphere type of thing.”

Female, Study
Investigator

“So having the same staff at our site, we’ve had the same staff for 11 years now and are so thankful and grateful. And
we’ve done everything to retain the staff . . . because they’re the face of the study.”

Female, Study
Investigator

“Well you had mentioned salary in the context of health care coordinators. I’m not sure my challenges with the
turnover of the study’s personnel were related to salary as much as it was related to embracing them, making them
feel like they were part of the team, help recognizing their important contributions.”

Consistent and
experienced staff

Male, Study
Investigator

“Like all the people of color on my team are making the least amount of money and all the white people were making
the most amount of money. And so then it’s all those things I realized over the years that we just don’t place the same
value on, like being an amazing recruiter and an amazing person for retention.”

Female, Study
Investigator

“We try to have the same person reach out to them to collect data. . . . It helps to have a consistent person, like, ‘Gee,
you know, XXX just called me again. I know XXX. I recognize XXX. That is nice. I like XXX. And I’m more likely to pay
attention.’ So I think a consistent individual to follow through on multiple contacts without . . . making yourself just a
nuisance. And I think those are important.”

Female, Study
Investigator

“But I feel like the staff are the experts when it comes to the patients. I mean, I really do rely on the staff. And there
are also, again all of their staff are awesome and great at explaining things.”
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“Although it’s hard to achieve, it’s best not to have a rotating door study coordinators but to try to have the same
study coordinator because I can tell you my patients developed relationships with me, my study coordinator, with my
nurse, with these positions being fixed during the study period.”
“But I do think it depends on the level of experience of the staff you have, right? If you’re someone who is very, very
new, it would be a colossal mistake to put them to do a study like this, because if we think about issues of trust, of
science, you can break that trust in many different ways. And one of those ways is to have a bad experience and
participate in research.”
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TABLE C-2h Attaining Resources and Support to Accomplish a Representativeness
Subthemes
Inclusiveness should be a
national priority

Funding needs to be
increased for studies that
prioritize inclusiveness

Selected Quotes

Gender/Role

“But even with the clinical and the pharmaceutical companies, they are going to benefit because they’re going to
prescribe these medications to everybody. And does it work for everybody? I don’t know. Do we know? And
they don’t need to. They don’t. There’s no pressure on them to find out.”

Female, Study
Investigator

“So you couldn’t have done this study on a typical R01 and the biggest reason for that is the extra cost.”

Female, Study
Investigator

“Inclusiveness in research should be a national priority. Again, for the reasons that not only do we need science
that provides us data relevant to our population so we’re not just studying while men and using the information
to treat black men or black women or vice versa. That to me is really, really important and should be a national
priority.”

“You have to have specifically motivated program announcements . . . towards communities that have been
traditionally left out.”

“I think that it would be good for efforts to recruit and retain these folks, to have potential additional budgeting
so like it’s a $500,000 grant but you’re going to recruit over 40 percent folks with lower socioeconomic status,
than there’s an extra $50,000 a year for direct costs to support those efforts. I think we have to put our money
where our mouth is, and I don’t see that is happening. Especially because what is happening is that you’re being
held to task a lot more as a clinical trialist, you’re held to task a lot more for hitting your recruitment targets. And
so an acknowledgment that I can easily hit those recruitment targets with the wrong people. But I cannot easily
hit them if I’m being really intentional about this, so we need some sort of incentive to balance that.”

“You have to include the community partners and the community organizations staffing and what they need. You
have to include a timeline that also takes into consideration because it does take much longer to establish and
start up a study in the community setting because they have other priorities. They have a lot of other stuff going
on. . . . It’s not realistic to expect it to be something that fits the model of what’s done in the academic ivory
towers. So, yea, it’s really budgeting for time and effort of people who are not typically thought of in grants. But
those are like most of my grants, like all of the funding goes externally . . . like subcontracts to different partners.”
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“Research funding has been so disproportionately low in these communities compared to the population size
and how we need to rewrite these rules. We need to put directed funding into these types of research.”

“We really did want at least a partial rural sample because that’s probably who needs telehealth the most. And so
we did have the funds to do that driving. We had, it was a large R01 trial. So, I mean our budget was hardy and we
were able to have a research coordinator, which was me, do the driving and I was just part of the job . . . That as
the work time of driving that was certainly part of that 40 hour work week.”
“The budgeting is really critical. You mention that because if you don’t have enough money to hire a recruiter,
you’ve just kept your budget for personnel really tiny in your head. So I see this in a lot of studies I review. So
there’s many people who are Co-Investigators on these projects and they’re all 10% effort. But you have very few
people on the ground doing the work. You’re not going to be successful, certainly with this more difficult group to
recruit, because it takes a lot of time.”

Female, Study
Investigator

Female, Study
Investigator

Female, Study
Investigator

“We need more personnel than expected. We have to hire more RAs than we thought. And it wasn’t really
expensive. And I know since then NIH has done some efforts to make the R01 four years. And it wouldn’t have
been possible in that scenario. So I do think financially finances are a big thing.”

Female, Study
Investigator

“I think everything comes back to money and time. You know, I think the key is having time to make those
connections, having time to reach these communities. But time equals money. And so I think it’s just
understanding that it’s a priority. And so I do think particularly with NIH, each year they cut our budget and
then we have to reallocate time and figure out how that’s going to work and all that. But it’s nice to be able to
have a cushion for that infrastructure to be able to do these things.”

Female, Study
Investigator

“Let’s say I budget myself for 20% on the time on a grant knowing that 5% of that time I’m going to be using
that for outreach. Then when, each year, I can build that into my grant when I write that. But then when they cut

Female, Study
Investigator

“I guess I would just say that I think it’s a combination of both a site-level responsibility and also a sponsor-level
responsibility. I think it would be much harder to accomplish and increase diversity in clinical trials if both
parties weren’t doing everything they could to try and improve diversity.”

Female, Study
Coordinator

“But, unfortunately, as you know, a lot of our budgets don’t allow us to do it. We’re barely making it through the
study and we’re like, oh my goodness. But I do think funding agencies need to pay attention to . . . how we have
that sort of close relationship right with the participant.”

Male, Study
Investigator
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my budget the next year, then I go down to 15% because that’s what it’s budgeted for. The university gives us a
raise but NIH says no raises and so then your time has to go down. And so even if I plan ahead and I build in this
time and it keeps getting less and less, then it’s hard to figure out where that comes from.”
“I would say they could look to fund protocols or projects that are written by people of color, not white
physicians at large academic institutions. So look to fund more diverse PI populations.”

“I think that for me one thing that would help is if funding agencies provided additional funding, there was an
option for supplemental funding, for example, to bring on sites that could enhance the diversity of the
population.”

Provide material
resources to community
organizations

Creating education
resources and networks

“You have grants that are specifically for underrepresented minorities and their application process is different. .
. . . NIH just had these transformational applied research grants, [they] were the first time that they ever had
them. And so I think something like that is getting there but it’s still too academic. . . . We are scientists. We want
to ask research questions but the reality is it misses this really large group of very smart people doing really good
work and we’re missing it. We’re not funding it.”
“It’s also bringing resources to them. So we’re having grants to fund them and their staff and the work they do
and the other programs that they care about building and working on. So having, working that into grants, it’s
really important.”

“I think that they actually have to provide financial incentives for organizations, actually nursing staff, as well as
the organizations to care about these issues. I mean, really facilities do care about their operational and
management issues. Those are key priorities for the resources, not environment at all, even though they may
have a great future. And there is some movement to create, and I’m talking about typically financial or physical
material. . . . So resources, concrete resources, financial incentives to our facilities that actually care. That give
up more of a diverse representation. . . . I think that there has to be some kind of flexibility in terms of how we
can use the fund to actually motivate and engage facilities and providers. They are huge gatekeepers.”
“Also look to fund research centers . . . in more rural populations, or in cities that have a larger Black population,
larger Hispanic population. Yea, I would say throw money at the diverse population.”
“I think education, I mean recruiting more leaders and then education for those leaders, all in the spectrum in
health care.”
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for study teams at federal
and institutional level

“This original trial we started recruiting back in XXXX. And, since then, I have really seen an increase in
recruitment strategies at national presentations we go to. There’s been a lot more preconference workshops on it
and just presentations and general symposiums. . . . So I think education has certainly helped. I think that’s been a
good first step.”
“I think that I attend diversity trainings as voluntary once a month and we have forums and different speakers
and it’s just opened my eyes up so much and made me very sensitive to how important all this is.”

“I’ve always thought that our universities, bit as it really is, why isn’t there an office? I mean, there’s an office of
diversity, which as you know, they organize all those panels that I go to and people with disabilities, it’s all
different. So it gives you this whole picture of all different kinds. I just don’t understand why and I tried to talk to
somebody here and she was not helpful at all, but it should be. How about a group of underrepresented people
that are paid to do this, to have connections in the community so that you trust her . . . Somebody that already has
these connections so that they can help with cancer research, recruitment, or Alzheimer’s or anything else. I
mean, why isn’t it? Seems like a good way to go and I just feel like universities haven’t really done that. These
little committees I go to, people say, oh, you might be able to call this but there’s just, they don’t seem to have a
real super interest in it.”
“Put them in consortiums of them together and then try to see what we find in this community. And why can’t
they do that match? . . . There’s a lot of people studying Asian here and we’re all disconnected. Big no-no, NIH
should know everyone with their funding for Asian studies. Why don’t they also say, ‘Hey guys, work together.
We’re giving you millions of dollars each to do this. What are you all doing together?’”

“I do think that federal government and funding agencies need to invest money into looking for best practices.
Not just in one place, with best practices that can be scalable to various settings because, yes, we need to enroll
trials in high diverse areas but we need to also get people in on diverse areas to learn how to be more effective
at recruiting diverse patients in the clinical trial.”
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Appendix C-1
Search Strategy by Disease and Divisions
Alzheimer Disease PubMed Search (Affiliation search prior to 2014 only notes 1st author)
Division 1

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND ((Connecticut[Affiliation] OR CT[Affiliation] OR Maine[Affiliation] OR
ME[Affiliation] OR Massachusetts[Affiliation] OR MA[Affiliation] OR Rhode Island[Affiliation] OR
RI[Affiliation] OR Vermont[Affiliation] OR VT[Affiliation])) NOT ((("Infant"[mesh] OR "Child"[mesh]
OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR
"Child"[mesh] OR "Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
141 results—2011-2021, English
Division 2

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND ((New Jersey[Affiliation] OR NJ[Affiliation] OR New York[Affiliation] OR
NY[Affiliation] OR Pennsylvania[Affiliation] OR PA[Affiliation] OR NYC[Affiliation] OR
Penn[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR
mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
176 results—2011-2021, English
Division 3

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND ((Indiana[Affiliation] OR IN[Affiliation] OR Illinois[Affiliation] OR
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IL[Affiliation] OR Michigan[Affiliation] OR MI[Affiliation] OR Ohio[Affiliation] OR OH[Affiliation] OR
Wisconsin[Affiliation] OR WI[Affiliation] OR WIS[[Affiliation] OR WISC[Affiliation]))) NOT
((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR
"Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND
"Adult"[mesh])) OR animal[mh] OR nonhuman))
151 results—2011-2021, English
Division 4

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND ((Iowa[Affiliation] OR IA[Affiliation] OR Kansas[Affiliation] OR
KS[Affiliation] OR Minnesota[Affiliation] OR MN[Affiliation] OR Minn[Affiliation] OR
Missouri[Affiliation] OR MO[Affiliation] OR Nebraska[Affiliation] OR NE[Affiliation] OR
Omaha[Affiliation] OR North Dakota[Affiliation] OR ND[Affiliation] OR South Dakota[Affiliation] OR
SD[Affiliation])))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR
mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
85 results—2011-2021, English
Division 5

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND (Delaware[Affiliation] OR DE[Affiliation] OR District of Columbia[Affiliation]
OR D.C. [Affiliation] OR DC[Affiliation] OR Florida[Affiliation] OR FL[Affiliation] OR
Georgia[Affiliation] OR GA[Affiliation] OR Maryland[Affiliation] OR MD[Affiliation] OR North
Carolina[Affiliation] OR NC[Affiliation] OR N.C. [Affiliation] OR South Carolina[Affiliation] OR
SC[Affiliation] OR S.C.[Affiliation] OR Virginia[Affiliation] OR VA[Affiliation] OR West
Virginia[Affiliation] OR WV[Affiliation] OR W.V. [Affiliation]))) NOT ((("Infant"[mesh] OR
"Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR
(("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh]
OR nonhuman))
292 results—2011-2021, English
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Division 6

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND (Alabama[Affiliation] OR AL[Affiliation] OR Kentucky[Affiliation] OR
KY[Affiliation] OR Mississippi[Affiliation] OR MS[Affiliation] OR Miss[Affiliation] OR
Tennessee[Affiliation] OR TN[Affiliation] OR Tenn[Affiliation])) NOT ((("Infant"[mesh] OR
"Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR
(("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh]
OR nonhuman))
27 results—2011-2021, English
Division 7

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND (Arkansas[Affiliation] OR AR[Affiliation] OR Louisiana[Affiliation] OR
LA[Affiliation] OR Oklahoma[Affiliation] OR OK[Affiliation] OR Texas[Affiliation] OR
TX[Affiliation])) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR
mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
104 results—2011-2021, English
Division 8

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND (Arizona[Affiliation] OR AZ[Affiliation] OR Colorado[Affiliation] OR
CO[Affiliation] OR Idaho[Affiliation] OR ID[Affiliation] OR New Mexico[Affiliation] OR
NM[Affiliation] OR N.M. [Affiliation] OR Montana[Affiliation] OR MT[Affiliation] OR Utah[Affiliation]
OR UT[Affiliation] OR Nevada[Affiliation] OR NV[Affiliation] OR Wyoming[Affiliation] OR
WY[Affiliation])) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR
mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman) )
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126 results—2011-2021, English
Division 9

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Alzheimer Disease"[Mesh] OR
alzheimer*[tiab]) AND (Alaska[Affiliation] OR AK[Affiliation] OR California[Affiliation] OR
CA[Affiliation] OR Calif[Affiliation] OR Hawaii[Affiliation] OR HI[Affiliation] OR Oregon[Affiliation]
OR OR[Affiliation] OR Washington[Affiliation] OR WA[Affiliation])) NOT ((("Infant"[mesh] OR
"Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR
(("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh]
OR nonhuman) )
Cancer PubMed Searches by Census Bureau Divisions
Division 1

("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Connecticut[Affiliation] OR CT[Affiliation] OR Maine[Affiliation] OR ME[Affiliation] OR
Massachusetts[Affiliation] OR MA[Affiliation] OR Rhode Island[Affiliation] OR RI[Affiliation] OR
Vermont[Affiliation] OR VT[Affiliation]) Filters: Clinical Trial, Randomized Controlled Trial, English,
from 2000 – 2020
Division 2

("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND (New
Jersey[Affiliation] OR NJ[Affiliation] OR New York[Affiliation] OR NY[Affiliation] OR
Pennsylvania[Affiliation] OR PA[Affiliation] OR NYC[Affiliation] OR Penn[Affiliation]) Filters:
Clinical Trial, Randomized Controlled Trial, English, from 2000 - 2020
Division 3

("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Indiana[Affiliation] OR IN[Affiliation] OR Illinois[Affiliation] OR IL[Affiliation] OR
Michigan[Affiliation] OR MI[Affiliation] OR Ohio[Affiliation] OR OH[Affiliation] OR
Wisconsin[Affiliation] OR WI[Affiliation] OR WIS[[Affiliation] OR WISC[Affiliation]) Filters: Clinical
Trial, Randomized Controlled Trial, English, from 2000 - 2020
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Division 4

(("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND (Iowa[Affiliation]
OR IA[Affiliation] OR Kansas[Affiliation] OR KS[Affiliation] OR Minnesota[Affiliation] OR
MN[Affiliation] OR Minn[Affiliation] OR Missouri[Affiliation] OR MO[Affiliation] OR
Nebraska[Affiliation] OR NE[Affiliation] OR Omaha[Affiliation] OR North Dakota[Affiliation] OR
ND[Affiliation] OR South Dakota[Affiliation] OR SD[Affiliation]) Filters: Clinical Trial, Randomized
Controlled Trial, English, from 2000 - 2020
Division 5

(("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Delaware[Affiliation] OR DE[Affiliation] OR "District of Columbia"[Affiliation] OR D.C.[Affiliation]
OR DC[Affiliation] OR Florida[Affiliation] OR FL[Affiliation] OR Georgia[Affiliation] OR
GA[Affiliation] OR Maryland[Affiliation] OR MD[Affiliation] OR "North Carolina"[Affiliation] OR
NC[Affiliation] OR N.C. [Affiliation] OR "South Carolina"[Affiliation] OR SC[Affiliation] OR
S.C.[Affiliation] OR Virginia[Affiliation] OR VA[Affiliation] OR "West Virginia"[Affiliation] OR
WV[Affiliation] OR W.V. [Affiliation]))) Filters: Clinical Trial, Randomized Controlled Trial, English,
from 2000 – 2020
Division 6

(("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Alabama[Affiliation] OR AL[Affiliation] OR Kentucky[Affiliation] OR KY[Affiliation] OR
Mississippi[Affiliation] OR MS[Affiliation] OR Miss[Affiliation] OR Tennessee[Affiliation] OR
TN[Affiliation] OR Tenn[Affiliation]) Filters: Clinical Trial, Randomized Controlled Trial, English,
from 2000 – 2020
Division 7

(("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Arkansas[Affiliation] OR AR[Affiliation] OR Louisiana[Affiliation] OR LA[Affiliation] OR
Oklahoma[Affiliation] OR OK[Affiliation] OR Texas[Affiliation] OR TX[Affiliation]) Filters: Clinical
Trial, Randomized Controlled Trial, English, from 2000 – 2020
Division 8
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(("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Arizona[Affiliation] OR AZ[Affiliation] OR Colorado[Affiliation] OR CO[Affiliation] OR
Idaho[Affiliation] OR ID[Affiliation] OR New Mexico[Affiliation] OR NM[Affiliation] OR N.M.
[Affiliation] OR Montana[Affiliation] OR MT[Affiliation] OR Utah[Affiliation] OR UT[Affiliation] OR
Nevada[Affiliation] OR NV[Affiliation] OR Wyoming[Affiliation] OR WY[Affiliation]) Filters: Clinical
Trial, Randomized Controlled Trial, English, from 2000 – 2020
Division 9

(("Neoplasms"[Mesh] OR cancer[tiab] OR neoplasm[tiab] OR oncolog*[tiab]) AND
(Alaska[Affiliation] OR AK[Affiliation] OR California[Affiliation] OR CA[Affiliation] OR
Calif[Affiliation] OR Hawaii[Affiliation] OR HI[Affiliation] OR Oregon[Affiliation] OR OR[Affiliation]
OR Washington[Affiliation] OR WA[Affiliation]) Filters: Clinical Trial, Randomized Controlled Trial,
English, from 2000 - 2020
Chronic Lower Respiratory Disease PubMed Searches by Census Bureau Divisions (PubMed
searches only the Affiliation of the 1st author prior to 2014)
Division 1

(((("Clinical Study"[Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[Title/Abstract] OR randomis*[Title/Abstract] OR "clinical trial"[Title/Abstract] OR
"clinical study"[Title/Abstract] OR RCT[Title/Abstract] OR trial[Title/Abstract] OR "doubleblind"[Title/Abstract] OR placebo[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[Mesh] OR "Lung Diseases,
Obstructive"[Mesh] OR COPD[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR emphysema[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR asthma[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[Mesh] "Emphysema"[Mesh]) OR "Lung Diseases,
Obstructive"[Mesh]) OR "Bronchitis, Chronic"[Mesh] OR "Pulmonary Disease, Chronic
Obstructive"[Mesh] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND disease*[Title/Abstract]) OR ("lower respiratory"[Title/Abstract]
AND "Chronic Disease"[Mesh])) AND (Connecticut[Affiliation] OR CT[Affiliation] OR
Maine[Affiliation] OR ME[Affiliation] OR Massachusetts[Affiliation] OR MA[Affiliation] OR Rhode
Island[Affiliation] OR RI[Affiliation] OR Vermont[Affiliation] OR VT[Affiliation]) NOT
((("Infant"[mesh] OR pediatric*[Title/Abstract] OR paediatric*[Title/Abstract] OR
"Pediatrics"[Mesh] OR "Child"[mesh] OR child*[Title/Abstract] OR rat[Title/Abstract] OR
rats[Title/Abstract] OR mice[Title/Abstract] OR neonate[Title/Abstract] OR
neonatal[Title/Abstract] OR infant[Title/Abstract] OR newborn[Title/Abstract] OR
piglet[Title/Abstract] OR lamb[Title/Abstract] OR mouse[Title/Abstract] OR "Adolescent"[mesh]
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OR "Review"[Publication Type]) OR (("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh])
AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
434 results—2011-2021, English

Division 2

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (New Jersey[Affiliation]
OR NJ[Affiliation] OR New York[Affiliation] OR NY[Affiliation] OR Pennsylvania[Affiliation] OR
PA[Affiliation] OR NYC[Affiliation] OR Penn[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields]))
580 results—2011-2021, English
Division 3

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
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disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Indiana[Affiliation] OR
IN[Affiliation] OR Illinois[Affiliation] OR IL[Affiliation] OR Michigan[Affiliation] OR MI[Affiliation]
OR Ohio[Affiliation] OR OH[Affiliation] OR Wisconsin[Affiliation] OR WI[Affiliation] OR
WIS[Affiliation] OR WISC[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract]
OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields]))

429 results—2011-2021, English
Division 4

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Iowa[Affiliation] OR
IA[Affiliation] OR Kansas[Affiliation] OR KS[Affiliation] OR Minnesota[Affiliation] OR
MN[Affiliation] OR Minn[Affiliation] OR Missouri[Affiliation] OR MO[Affiliation] OR
Nebraska[Affiliation] OR NE[Affiliation] OR Omaha[Affiliation] OR North Dakota[Affiliation] OR
ND[Affiliation] OR South Dakota[Affiliation] OR SD[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
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"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields]))

288 results—2011-2021, English
Division 5

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Delaware[Affiliation] OR
DE[Affiliation] OR District of Columbia[Affiliation] OR D.C.[Affiliation] OR DC[Affiliation] OR
Florida[Affiliation] OR FL[Affiliation] OR Georgia[Affiliation] OR GA[Affiliation] OR
Maryland[Affiliation] OR MD[Affiliation] OR North Carolina[Affiliation] OR NC[Affiliation] OR N.C.
[Affiliation] OR South Carolina[Affiliation] OR SC[Affiliation] OR S.C.[Affiliation] OR
Virginia[Affiliation] OR VA[Affiliation] OR West Virginia[Affiliation] OR WV[Affiliation] OR
W.V.[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract] OR
"paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields]))
1,643 results—2011-2021, English
Division 6
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((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Alabama[Affiliation] OR
AL[Affiliation] OR Kentucky[Affiliation] OR KY[Affiliation] OR Mississippi[Affiliation] OR
MS[Affiliation] OR Miss[Affiliation] OR Tennessee[Affiliation] OR TN[Affiliation] OR
Tenn[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract] OR
"paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
180 results—2011-2021, English
Division 7

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Arkansas[Affiliation] OR
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AR[Affiliation] OR Louisiana[Affiliation] OR LA[Affiliation] OR Oklahoma[Affiliation] OR
OK[Affiliation] OR Texas[Affiliation] OR TX[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
400 results—2011-2021, English
Division 8

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Arizona[Affiliation] OR
AZ[Affiliation] OR Colorado[Affiliation] OR CO[Affiliation] OR Idaho[Affiliation] OR ID[Affiliation]
OR New Mexico[Affiliation] OR NM[Affiliation] OR N.M. [Affiliation] OR Montana[Affiliation] OR
MT[Affiliation] OR Utah[Affiliation] OR UT[Affiliation] OR Nevada[Affiliation] OR NV[Affiliation] OR
Wyoming[Affiliation] OR WY[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
405 results—2011-2021, English
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Division 9

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("chronic respiratory
disease"[Title/Abstract] OR "Respiratory Tract Diseases"[MeSH Terms] OR "lung diseases,
obstructive"[MeSH Terms] OR "COPD"[Title/Abstract] OR "chronic obstructive pulmonary
disease"[Title/Abstract] OR "Emphysema"[Title/Abstract] OR "chronic bronchitis"[Title/Abstract]
OR "Asthma"[Title/Abstract] OR "pulmonary hypertension"[Title/Abstract] OR "occupational lung
disease*"[Title/Abstract] OR "Asthma"[MeSH Terms]) AND "Emphysema"[MeSH Terms]) OR "lung
diseases, obstructive"[MeSH Terms] OR "bronchitis, chronic"[MeSH Terms] OR "pulmonary disease,
chronic obstructive"[MeSH Terms] OR "lower respiratory disease*"[Title/Abstract] OR ("lower
respiratory"[Title/Abstract] AND "disease*"[Title/Abstract]) OR ("lower
respiratory"[Title/Abstract] AND "Chronic Disease"[MeSH Terms])) AND (Alaska[Affiliation] OR
AK[Affiliation] OR California[Affiliation] OR CA[Affiliation] OR Calif[Affiliation] OR
Hawaii[Affiliation] OR HI[Affiliation] OR Oregon[Affiliation] OR OR[Affiliation] OR
Washington[Affiliation] OR WA[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
688 results—2011-2021, English

Diabetes PubMed Searches by Census Bureau Divisions (PubMed searches only the Affiliation of the
1st author prior to 2014)
Division 1

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
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sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Connecticut[Affiliation]
OR CT[Affiliation] OR Maine[Affiliation] OR ME[Affiliation] OR Massachusetts[Affiliation] OR
MA[Affiliation] OR Rhode Island[Affiliation] OR RI[Affiliation] OR Vermont[Affiliation] OR
VT[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract] OR
"paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
5,429 results—2011-2021, English
Division 2

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (New Jersey[Affiliation]
OR NJ[Affiliation] OR New York[Affiliation] OR NY[Affiliation] OR Pennsylvania[Affiliation] OR
PA[Affiliation] OR NYC[Affiliation] OR Penn[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
6,349 results—2011-2021, English
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Division 3

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Indiana[Affiliation] OR
IN[Affiliation] OR Illinois[Affiliation] OR IL[Affiliation] OR Michigan[Affiliation] OR MI[Affiliation]
OR Ohio[Affiliation] OR OH[Affiliation] OR Wisconsin[Affiliation] OR WI[Affiliation] OR
WIS[Affiliation] OR WISC[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract]
OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
5,888 results—2011-2021, English
Division 4

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Iowa[Affiliation] OR
IA[Affiliation] OR Kansas[Affiliation] OR KS[Affiliation] OR Minnesota[Affiliation] OR
MN[Affiliation] OR Minn[Affiliation] OR Missouri[Affiliation] OR MO[Affiliation] OR
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Nebraska[Affiliation] OR NE[Affiliation] OR Omaha[Affiliation] OR North Dakota[Affiliation] OR
ND[Affiliation] OR South Dakota[Affiliation] OR SD[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
3,272 results—2011-2021, English
Division 5

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Delaware[Affiliation]
OR DE[Affiliation] OR District of Columbia[Affiliation] OR D.C.[Affiliation] OR DC[Affiliation] OR
Florida[Affiliation] OR FL[Affiliation] OR Georgia[Affiliation] OR GA[Affiliation] OR
Maryland[Affiliation] OR MD[Affiliation] OR North Carolina[Affiliation] OR NC[Affiliation] OR N.C.
[Affiliation] OR South Carolina[Affiliation] OR SC[Affiliation] OR S.C.[Affiliation] OR
Virginia[Affiliation] OR VA[Affiliation] OR West Virginia[Affiliation] OR WV[Affiliation] OR
W.V.[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract] OR
"paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
19,306 results—2011-2021, English
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Division 6

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Alabama[Affiliation] OR
AL[Affiliation] OR Kentucky[Affiliation] OR KY[Affiliation] OR Mississippi[Affiliation] OR
MS[Affiliation] OR Miss[Affiliation] OR Tennessee[Affiliation] OR TN[Affiliation] OR
Tenn[Affiliation]) NOT ("Infant"[MeSH Terms] OR "pediatric*"[Title/Abstract] OR
"paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR "Child"[MeSH Terms] OR
"child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract] OR
"mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
3,056 results—2011-2021, English
Division 7

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Arkansas[Affiliation]
OR AR[Affiliation] OR Louisiana[Affiliation] OR LA[Affiliation] OR Oklahoma[Affiliation] OR
OK[Affiliation] OR Texas[Affiliation] OR TX[Affiliation]) NOT ("Infant"[MeSH Terms] OR
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"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
6,008 results—2011-2021, English
Division 8

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Arizona[Affiliation] OR
AZ[Affiliation] OR Colorado[Affiliation] OR CO[Affiliation] OR Idaho[Affiliation] OR ID[Affiliation]
OR New Mexico[Affiliation] OR NM[Affiliation] OR N.M. [Affiliation] OR Montana[Affiliation] OR
MT[Affiliation] OR Utah[Affiliation] OR UT[Affiliation] OR Nevada[Affiliation] OR NV[Affiliation] OR
Wyoming[Affiliation] OR WY[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
4,327 results—2011-2021, English
Division 9

((("Clinical Study"[Publication Type] OR "Clinical Trial"[Publication Type] OR "Controlled Clinical
Trial"[Publication Type] OR "Randomized Controlled Trial"[Publication Type] OR
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"randomiz*"[Title/Abstract] OR "randomis*"[Title/Abstract] OR "Clinical Trial"[Title/Abstract] OR
"Clinical Study"[Title/Abstract] OR "RCT"[Title/Abstract] OR "trial"[Title/Abstract] OR "doubleblind"[Title/Abstract] OR "placebo"[Title/Abstract]) AND ((("Diabetes Mellitus"[Mesh]) OR
"Glucose Metabolism Disorders"[Mesh]) OR "Hyperglycemia"[Mesh]) OR "Hypoglycemia"[Mesh] OR
diabetes[Title] OR diabetic[Title] OR hyperglycem*[Title] OR hypoglycem*[Title] OR "glucose
intoleran*"[Title] or "non-insulin dependent"[Title] or biguanide*[Title] or metformin[Title] or
thiazolidinedione*[Title] or pioglitazone[Title] or rosiglitazone[Title] or sulfonylurea*[Title] or
sulphonylurea*[Title] or glipizide[Title] or glyburide[Title] or glimepiride[Title] or
glibenclamide[Title] or "insulin secretagogues"[Title] or sitagliptin*[Title] or saxagliptin*[Title] or
dpp-4[Title] or dpp-iv[Title] or liraglutide[Title] or exenatide[Title])) AND (Alaska[Affiliation] OR
AK[Affiliation] OR California[Affiliation] OR CA[Affiliation] OR Calif[Affiliation] OR
Hawaii[Affiliation] OR HI[Affiliation] OR Oregon[Affiliation] OR OR[Affiliation] OR
Washington[Affiliation] OR WA[Affiliation]) NOT ("Infant"[MeSH Terms] OR
"pediatric*"[Title/Abstract] OR "paediatric*"[Title/Abstract] OR "Pediatrics"[MeSH Terms] OR
"Child"[MeSH Terms] OR "child*"[Title/Abstract] OR "rat"[Title/Abstract] OR "rats"[Title/Abstract]
OR "mice"[Title/Abstract] OR "neonate"[Title/Abstract] OR "neonatal"[Title/Abstract] OR
"Infant"[Title/Abstract] OR "newborn"[Title/Abstract] OR "piglet"[Title/Abstract] OR
"lamb"[Title/Abstract] OR "mouse"[Title/Abstract] OR "Adolescent"[MeSH Terms] OR
"Review"[Publication Type] OR (("Infant"[MeSH Terms] OR "Child"[MeSH Terms] OR
"Adolescent"[MeSH Terms]) AND "Adult"[MeSH Terms]) OR "nonhuman"[All Fields])))
9,224 results—2011-2021, English

Heart Failure PubMed Searches by Census Bureau Divisions (PubMed searches only the Affiliation
of the 1st author prior to 2014)
Division 1

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Connecticut[Affiliation] OR CT[Affiliation] OR Maine[Affiliation] OR
ME[Affiliation] OR Massachusetts[Affiliation] OR MA[Affiliation] OR Rhode Island[Affiliation] OR
RI[Affiliation] OR Vermont[Affiliation] OR VT[Affiliation]) Filters: Clinical Trial, Randomized
Controlled Trial, English, from 2000 – 2020
Division 2

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (New Jersey[Affiliation] OR NJ[Affiliation] OR New York[Affiliation] OR
NY[Affiliation] OR Pennsylvania[Affiliation] OR PA[Affiliation] OR NYC[Affiliation] OR
Penn[Affiliation]) Filters: Clinical Trial, Randomized Controlled Trial, English, from 2000 – 2020
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Division 3

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Indiana[Affiliation] OR IN[Affiliation] OR Illinois[Affiliation] OR IL[Affiliation]
OR Michigan[Affiliation] OR MI[Affiliation] OR Ohio[Affiliation] OR OH[Affiliation] OR
Wisconsin[Affiliation] OR WI[Affiliation] OR WIS[Affiliation] OR WISC[Affiliation]) Filters: Clinical
Trial, Randomized Controlled Trial, English, from 2000 – 2020
Division 4

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Iowa[Affiliation] OR IA[Affiliation] OR Kansas[Affiliation] OR KS[Affiliation]
OR Minnesota[Affiliation] OR MN[Affiliation] OR Minn[Affiliation] OR Missouri[Affiliation] OR
MO[Affiliation] OR Nebraska[Affiliation] OR NE[Affiliation] OR Omaha[Affiliation] OR North
Dakota[Affiliation] OR ND[Affiliation] OR South Dakota[Affiliation] OR SD[Affiliation]) Filters:
Clinical Trial, Randomized Controlled Trial, English, from 2000 - 2020
Division 5

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Delaware[Affiliation] OR DE[Affiliation] OR District of Columbia[Affiliation]
OR D.C.[Affiliation] OR DC[Affiliation] OR Florida[Affiliation] OR FL[Affiliation] OR
Georgia[Affiliation] OR GA[Affiliation] OR Maryland[Affiliation] OR MD[Affiliation] OR North
Carolina[Affiliation] OR NC[Affiliation] OR N.C. [Affiliation] OR South Carolina[Affiliation] OR
SC[Affiliation] OR S.C.[Affiliation] OR Virginia[Affiliation] OR VA[Affiliation] OR West
Virginia[Affiliation] OR WV[Affiliation] OR W.V.[Affiliation]) Filters: Clinical Trial, Randomized
Controlled Trial, English, from 2000 – 2020
Division 6

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Alabama[Affiliation] OR AL[Affiliation] OR Kentucky[Affiliation] OR
KY[Affiliation] OR Mississippi[Affiliation] OR MS[Affiliation] OR Miss[Affiliation] OR
Tennessee[Affiliation] OR TN[Affiliation] OR Tenn[Affiliation]) Filters: Clinical Trial, Randomized
Controlled Trial, English, from 2000 – 2020
Division 7

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Arkansas[Affiliation] OR AR[Affiliation] OR Louisiana[Affiliation] OR
344

PREPUBLICATION COPY—Uncorrected Proofs

Copyright National Academy of Sciences. All rights reserved.

Improving Representation in Clinical Trials and Research: Building Research Equity for Women and Underrepresented Groups

LA[Affiliation] OR Oklahoma[Affiliation] OR OK[Affiliation] OR Texas[Affiliation] OR TX[Affiliation])
Filters: Clinical Trial, Randomized Controlled Trial, English, from 2000 – 2020
Division 8

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Arizona[Affiliation] OR AZ[Affiliation] OR Colorado[Affiliation] OR
CO[Affiliation] OR Idaho[Affiliation] OR ID[Affiliation] OR New Mexico[Affiliation] OR
NM[Affiliation] OR N.M. [Affiliation] OR Montana[Affiliation] OR MT[Affiliation] OR Utah[Affiliation]
OR UT[Affiliation] OR Nevada[Affiliation] OR NV[Affiliation] OR Wyoming[Affiliation] OR
WY[Affiliation]) Filters: Clinical Trial, Randomized Controlled Trial, English, from 2000 – 2020
Division 9

(("Heart Failure"[Mesh] OR "Heart Diseases"[Mesh] OR "heart disease"[tiab] OR "heart
failure"[tiab])) AND (Alaska[Affiliation] OR AK[Affiliation] OR California[Affiliation] OR
CA[Affiliation] OR Calif[Affiliation] OR Hawaii[Affiliation] OR HI[Affiliation] OR Oregon[Affiliation]
OR OR[Affiliation] OR Washington[Affiliation] OR WA[Affiliation]) Filters: Clinical Trial,
Randomized Controlled Trial, English, from 2000 - 2020
Stroke PubMed Search (Affiliation search prior to 2014 only notes 1st author)
Division 1

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Connecticut[Affiliation] OR CT[Affiliation]
OR Maine[Affiliation] OR ME[Affiliation] OR Massachusetts[Affiliation] OR MA[Affiliation] OR
Rhode Island[Affiliation] OR RI[Affiliation] OR Vermont[Affiliation] OR VT[Affiliation])) NOT
((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR
"Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND
"Adult"[mesh])) OR animal[mh] OR nonhuman))
337—2011-2021, English
Division 2
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(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (New Jersey[Affiliation] OR NJ[Affiliation] OR
New York[Affiliation] OR NY[Affiliation] OR Pennsylvania[Affiliation] OR PA[Affiliation] OR
NYC[Affiliation] OR Penn[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR
rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
422 results—2011-2021, English
Division 3

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Indiana[Affiliation] OR IN[Affiliation] OR
Illinois[Affiliation] OR IL[Affiliation] OR Michigan[Affiliation] OR MI[Affiliation] OR Ohio[Affiliation]
OR OH[Affiliation] OR Wisconsin[Affiliation] OR WI[Affiliation] OR WIS[[Affiliation] OR
WISC[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR
mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
347 results—2011-2021, English
Division 4

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Iowa[Affiliation] OR IA[Affiliation] OR
Kansas[Affiliation] OR KS[Affiliation] OR Minnesota[Affiliation] OR MN[Affiliation] OR
Minn[Affiliation] OR Missouri[Affiliation] OR MO[Affiliation] OR Nebraska[Affiliation] OR
NE[Affiliation] OR Omaha[Affiliation] OR North Dakota[Affiliation] OR ND[Affiliation] OR South
Dakota[Affiliation] OR SD[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab]
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OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
221 results—2011-2021, English
Division 5

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Delaware[Affiliation] OR DE[Affiliation] OR
District of Columbia[Affiliation] OR D.C. [Affiliation] OR DC[Affiliation] OR Florida[Affiliation] OR
FL[Affiliation] OR Georgia[Affiliation] OR GA[Affiliation] OR Maryland[Affiliation] OR
MD[Affiliation] OR North Carolina[Affiliation] OR NC[Affiliation] OR N.C. [Affiliation] OR South
Carolina[Affiliation] OR SC[Affiliation] OR S.C.[Affiliation] OR Virginia[Affiliation] OR VA[Affiliation]
OR West Virginia[Affiliation] OR WV[Affiliation] OR W.V. [Affiliation]))) NOT ((("Infant"[mesh] OR
"Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR
(("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh]
OR nonhuman))

972 results—2011-2021, English
Division 6

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Alabama[Affiliation] OR AL[Affiliation] OR
Kentucky[Affiliation] OR KY[Affiliation] OR Mississippi[Affiliation] OR MS[Affiliation] OR
Miss[Affiliation] OR Tennessee[Affiliation] OR TN[Affiliation] OR Tenn[Affiliation]))) NOT
((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR mouse[tiab] OR
"Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR "Adolescent"[mesh]) AND
"Adult"[mesh])) OR animal[mh] OR nonhuman))
161 results—2011-2021, English
Division 7
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(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Arkansas[Affiliation] OR AR[Affiliation] OR
Louisiana[Affiliation] OR LA[Affiliation] OR Oklahoma[Affiliation] OR OK[Affiliation] OR
Texas[Affiliation] OR TX[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR
rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
346 results—2011-201, English
Division 8

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Arizona[Affiliation] OR AZ[Affiliation] OR
Colorado[Affiliation] OR CO[Affiliation] OR Idaho[Affiliation] OR ID[Affiliation] OR New
Mexico[Affiliation] OR NM[Affiliation] OR N.M. [Affiliation] OR Montana[Affiliation] OR
MT[Affiliation] OR Utah[Affiliation] OR UT[Affiliation] OR Nevada[Affiliation] OR NV[Affiliation] OR
Wyoming[Affiliation] OR WY[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR
child*[tiab] OR rat[tiab] OR mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR
"Child"[mesh] OR "Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
190 results—2011-2021, English
Division 9

(((("Clinical Study" [Publication Type]) OR "Clinical Trial" [Publication Type]) OR "Controlled
Clinical Trial" [Publication Type]) OR "Randomized Controlled Trial" [Publication Type] OR
randomiz*[tiab] OR randomis*[tiab] OR "clinical trial"[tiab] OR "clinical study"[tiab] OR RCT[tiab]
OR trial[tiab] OR "double-blind"[tiab] OR placebo[tiab]) AND ("Stroke"[Mesh] OR stroke*[tiab] OR
"cerebrovascular accident"[tiab] OR TIA[tiab] OR CVA*[tiab] OR (brain[tiab] AND
(cerebrovascular[tiab] OR "vascular accident*")) AND (Alaska[Affiliation] OR AK[Affiliation] OR
California[Affiliation] OR CA[Affiliation] OR Calif[Affiliation] OR Hawaii[Affiliation] OR
HI[Affiliation] OR Oregon[Affiliation] OR OR[Affiliation] OR Washington[Affiliation] OR
WA[Affiliation]))) NOT ((("Infant"[mesh] OR "Child"[mesh] OR child*[tiab] OR rat[tiab] OR
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mouse[tiab] OR "Adolescent"[mesh]) OR (("Infant"[mesh] OR "Child"[mesh] OR
"Adolescent"[mesh]) AND "Adult"[mesh])) OR animal[mh] OR nonhuman))
451 results—2011-2021, English
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Appendix C-2
Extraction Sheet
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Appendix C-3
Interview Guide
Interview Guide – Strategies for the Recruitment and Retention of Underrepresented Groups in
Clinical Trials
Date: __________________________

Clinical Trial #: __________________________

Time begin: _____________________ Interviewer Initials: _______________________
INTRODUCTION: Thank you for being willing to meet with me. My name is ___________and I am one of
the interviewers on this study.
My colleagues and I were commissioned by the National Academies of Arts, Sciences, Engineering
and Medicine (NASEM) to examine the strategies used by researchers to recruit and retain
underrepresented groups in clinical trials. This work is part of a larger study NASEM is conducting
on behalf of NIH to examine the lack of inclusion of women and underrepresented minority groups
in clinical research and subsequent translational work. You were identified as a corresponding
author on a clinical trial that succeeded in recruiting a diverse cohort.
We are delighted that you agreed to participate in this study. During today’s session, you will
complete a 45-minute interview, where I will ask about the strategies/techniques used by your
site to promote study representativeness. As a reminder, your participation is voluntary and you
may choose not to answer any of the questions you are asked. You can stop the interview at any
time. Please, do not use your name or other identifying information during this call. The interview
is anonymous, and no one will be able to link your answers back to you. Your responses will help
us learn about the processes, techniques, and protocols implemented by your team focused on
enhancing recruitment and retention of socially and economically minoritized groups who are
underrepresented in research. Some of your de-identified quotes may be used in the final paper.

The risks associated with participating in the interview are minimal and similar to those you may
experience in your daily life. Since we will only use deidentified data, there is minimal risk of breach of
confidentiality. You may experience discomfort recalling some of the challenges you encountered
while facilitating representativeness in the cohort. There may be no direct benefits for persons who
choose to participate. Participating in this study may give you the opportunity to help to improve
representation in future research.
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This session will be audio recorded. Only the researchers or someone hired by the researchers will
listen to the recording and transcribe what was said during the interview. The transcription will be
saved, but the recording will be destroyed. No information that could identify you will be included
in the transcription.
We will provide NASEM with a paper synthesizing the information collected via this interview and
other similar interviews. De-identified quotes from the interviews may be used in the paper. In
2022, NASEM will release a publicly available report that will incorporate information from this
paper as well as from other sources.
Does this all sound ok? Do you have any questions?
Great, again my name is ___________. Let’s begin!

Our conversation will focus on the clinical trial described in [cite paper]. Your trial stood out
because it had a strong representation of XXX relative to US Census XXX data.

1. Tell us about the strategies you implemented to enhance recruitment of under-represented
populations in your study. We are particularly interested in learning about unique or innovative
strategies that you found helpful to make sure your procedures supported representativeness.
Aim: To gather details about study processes and factors related to study design that would have
facilitated representativeness (e.g., target population, burden associated with participation,
community engagement, and development/application of marketing strategies)

Prompts:

a. How do you think about and approach representation and inclusion in your research program
generally?
b. Are there any processes you use to frame how you think about representation in your
studies? If so, please describe this process.
c. Were there specific aims or aspects of the study design that intended to promote
representativeness?
d. Can you share your approach to study recruitment with us? Does this approach vary
depending upon the study population? If so, how?
e. Did you engage stakeholders in your study? If yes, at what point in the process were they
involved? What were the benefits of involving stakeholders in the clinical trial?
f. How did you design recruitment materials for the study? Can you share some of the ways that
you used these materials to support recruitment of diverse groups?
g.
Describe the training, if any, you provided study personnel in recruitment methods
h.
Did you modify your recruitment settings to optimize diversity? If so, how?
i.
Did you modify your recruitment strategy to optimize diversity? Can you tell us how?
j.
Did you use strategies that involved community integration or engagement? If so,
please describe these.

2. Tell us about the strategies you implemented to enhance retention of under-represented
populations in your study. Again, please emphasize the innovative techniques you developed that
supported this effort.
Aim: To gather details about study processes that facilitated/interfered with retaining
underrepresented groups.
Prompts:

a. What strategies did you employ to retain participants in the study?
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b.

Were there specific methods that you integrated to retain diverse participants? If so,
please describe these.

c. Did you provide flexibility with scheduling clinic and follow up visits? If yes, how did you
accomplish this?
d.
Describe the training, if any, you provided study personnel in retention methods
e. Please describe which marketing strategies, if any, you used to reach more diverse groups
of potential participants.

3. Given that you were successful in recruiting a diverse cohort, we would like to understand your
motivation for ensuring representativeness in your trial. We are also interested in learning about the
strategies for recruitment and retention that you found most effective.
Aim: To elicit the researcher’s perspectives on a rationale for prioritizing recruitment of diverse
cohorts and the recruitment and retention strategies that were most successful.
Prompts:

a. Of the strategies that you employed, which one(s) did you find to be most effective? Please
describe.
b. Did you find that any of these strategies could have been modified or improved upon to result
in even more diverse recruitment? If yes, please describe how the strategies could have been
optimized.
c. Were there any requirements (for example, from funders) for inclusion of specific
underrepresented groups in your study?
d. In designing your next trial, would there be anything that you would do differently to
optimize recruitment of a diverse cohort?
e. How do you think health care leaders and/or policy makers could more effectively support
recruitment and retention of diverse cohorts.
-In wrapping up, are there additional comments that you would like to tell us related to recruitment
and retention of diverse participants in clinical trials and/or your trial in particular?
-For reporting purposes, we would like to record the demographic characteristics of the researchers
we interview so we have a few additional questions to ask you. These will only be reported as group
summaries, and your information will never be identifiable.
5. Respondent characteristics
a.
b.
c.
d.

What is your age?
How do you identify in terms of sex/gender?
How do you identify in terms of ethnicity and race?
What is the highest degree you completed?
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Thank you so much for participating in this interview. We are so grateful to you for sharing your
experience and perspectives.
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Appendix C-4
Tables of Randomly Selected Articles (N=162) Organized by Disease and Relevant References

Table A1: Sample Characteristics for Randomly Selected Alzheimer’s Disease Trials
Study

Cecchi et al.,
20151
Ferrero et al.,
20162
Mahoney et al.,
20153
Banks et al.,
20144
Gibson et al.,
20205
Guarino et al.,
20166
Richards et al.,
20207
Brewer &
Kaur, 20138
Hammers et
al., 20219
Greimel et al.,
202110
Schwarz et al.,
202111
Williams et al.,
201912
BelitskayaLevy et al.,
201813
Epps et al.,
202114
Martin et al.,
201815
Bass et al.,
201516

Regi
on

Multi
or
Single
Site

Location

1

Multi

1
2

1
2
2
3

Sample
Size

Female

National

n=204

n=111Ⴕ

NR

Single

Suffolk County

n=25

n=17Ⴕ

NR

Multi

New York State

Multi

National

Multi
Multi
Multi

National

n=53

n=19

n=66Ⴕ

n=29

NR

NR

n=58Ⴕ

n=123

n=72Ⴕ

Pinellas County

4

Single
Single

Hennepin
county
Olmsted County

Multi

National

n=418

National

n=311

National

n=328

4
4
5
5
5
6

Multi

Multi

Single
Multi

National

National

Miami-Dade

Other

NR

NR

NR

NR

NR

NR

NR

n=613
n=76

Native
Hawaiian
or Pacific
Islander
NR

Asian

NR

American
Indian or
Alaskan
Native
NR

NR

National

n=41Ⴕ

African
American or
Black

n=3

n=375Ⴕ

n=70

Race

NR

n=644

Single
Single

n=36Ⴕ

National

3
3

Hispanic
or Latinx

n=4

n=2

n=11Ⴕ

NR

NR

NR
NR
NR

n=96

n=43 Ⴕ

n=3

n=3

n=84

n=59Ⴕ

n=6

n=5

n=97

n=34

NR

n=35 Ⴕ

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

n=11

n=57 Ⴕ

n=47 Ⴕ

NR

n=13

n=65Ⴕ

NR

NR

NR

NR

n=28Ⴕ
n=8

n=21Ⴕ

n=3Ⴕ

NR

NR
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NR

n=1

n=1

NR

NR

NR

NR
NR
NR
NR
NR
NR
NR
NR
NR

NR

n=3
NR

NR

n=84

NR

NR

NR

n=5

NR

n=2

NR

NR

NR
NR

NR
NR

NR

n=2

NR

NR

NR

NR

NR

NR

NR

NR

NR
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Wadley et al.,
6
Single
Jefferson
202017
County
Gonzalez et al.,
6
Single
Philadelphia
201418
County
Kwak et al.,
7
Multi
Wisconsin State
202019
Martinez et al.,
7
Single
Dallas County
202120
Matthews et
7
Multi
National
al., 202121
Towsley et al.,
8
Multi
Utah State
202122
Chiu et al.,
8
Single
Puerto Rico
201423
Schmid et al.,
8
Multi
National
201524
Bass et al.,
9
Multi
National
201425
Asgari et al.,
9
Single
Multnomah
201726
County
Vidoni et al.,
9
Multi
National
202027
ႵDiversity criteria met; NR= Not Reported

n=103

n=54Ⴕ

NR

n=46Ⴕ

NR

n=102

n=102Ⴕ

n=28

n=59
n=50

n=138

n=2Ⴕ

n=0

n=1Ⴕ

n=2Ⴕ

NR

NR

NR

n=0

n=14Ⴕ

n=3

n=1

n=1

NR

NR

NR

NR

n=25

n=333

n=8

n=514

NR

n=58Ⴕ

n=12Ⴕ

n=41

NR

NR

n=21
n=91

n=9

NR
NR

n=66Ⴕ

NR

n=53 Ⴕ

NR

NR

n=18

n=325Ⴕ

NR

NR
NR

n=29Ⴕ

n=1Ⴕ

NR

n=66Ⴕ

NR
NR
NR
NR
NR
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n=0
NR
NR
NR
NR
NR
NR
NR

NR

n=0

n=0

NR

n=2

NR
NR
NR

n=0
NR
NR
NR

n=2

NR

n=63

n=7

n=3

NR

NR
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Table A2: Sample Characteristics for Randomly Selected Cancer Trials
Study

Tripathi et
al., 202028
Mueller et al.,
202129
Newitt et al.,
202030
Zeh et al.,
202031
Kyriakopoulo
s et al.,
202032
Grudzen et
al., 201633
Baird et al.,
202034
Gilmore et
al., 202135
El-Jawahri et
al., 202036
Elmufdi et al.,
202137
Regenbogen
et al., 201738
Zylla et al.,
202139
Takebe et al.,
202140
Coyne et al.,
2020 41
Goldshore et
al., 202042
Isack et al.,
202043
Butler et al.,
202144
Patel et al.,
202045

Region

Multior
Single
Site

Location

1

Single

Suffolk County

1

Multi

1

Sample
Size

Female

n=24

n=0

NR

n=71

n=71Φ

NR

n=40

n=0

Multi

Maryland State

n=121

2

Single

Allegheny County

n=64

2

Single

New York County

n=136

3

Multi

National
Ramsey County

2

3
3

Multi

Multi
Multi

4

Single

4

Multi

4

Multi

5

Single

5

6

Single

Single

6

Multi

6

Multi

5

Single

National
National

National
National

Minnesota
(State)
Minnesota
(State)
Montgomery
County
Montgomery
County
Philadelphia
County
Suffolk County

Hispanic
or Latinx

Race
African
American
or Black

Native
Hawaiian
or Pacific
Islander
NR

Asian

Other

NR

American
Indian or
Alaskan
Native
NR

NR

n=4

NR

NR

NR

NR

NR

NR

n=55Ⴕ

NR

n=1
NR

n=76Ⴕ

n=49Ⴕ

n=33Ⴕ

n=581

n=581Φ

NR

NR

n=60

n=30Ⴕ

n=37

n=160
n=11

n=96Ⴕ
n=29

n=18Ⴕ
n=64Ⴕ
n=7 Ⴕ

n=30

n=15Ⴕ

n=52

n=25Ⴕ

n=42

n=27Ⴕ

NR

NR
NR
NR

NR
NR

NR

NR

n=1Ⴕ

n=0

n=0

n=1

NR

n=3Ⴕ

n=6Ⴕ

n=48

NR

NR

NR

NR

NR

NR

NR
n=1

NR

NR

NR
NR

n=0

NR

NR

NR

n=1

NR

NR

n=1 Ⴕ

NR
NR
NR
NR
NR

n=0
NR
NR
NR
NR
NR
NR

n=4Ⴕ
NR
NR
NR
NR
NR
NR

NR

n=7
NR
NR
NR
NR
NR
NR

n=782

n=193

n=22

n=85Ⴕ

NR

n=17

n=467Ⴕ
n=6

NR

n=0

NR

n=0

NR

n=0

n=13

National

n=1463

n=0Φ

NR

n=95

NR

NR

NR

NR

National

n=68

n=30Ⴕ

n=1

n=3

NR

NR

NR

n=6
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Brown et al.,
7
Multi
National
n=105
NR
n=7
NR
NR
n=0
n=17
n=46Ⴕ
202046
Prabhu et al.,
7
Multi
National
n=242
NR
NR
NR
NR
NR
NR
n=138Ⴕ
202147
Berchuck et
7
Multi
National
n=201
n=0Φ
NR
n=13
NR
NR
n=3
n=6
al., 202148
Gattoc et al.,
8
Single
Fairfield County
n=13
n=13Φ
n=2
NR
NR
n=1
n=2
n=6 Ⴕ
201749
Mooney et al.,
8
Multi
Utah State
n=734
NR
NR
NR
NR
NR
n=112
n=378Ⴕ
202150
Borresen et
8
Single
Larimer County
n=16
NR
NR
NR
NR
NR
NR
n=11 Ⴕ
al., 201451
Leidner et al.,
9
Single
Multnomah
n=21
n=2
NR
NR
NR
NR
NR
NR
202152
County
Charo et al.,
9
Single
San Diego County
n=105
n=105Φ
n=8
n=2
NR
NR
n=2
n=4
202153
Prentice et
9
Multi
National
n=81954
n=81954Φ
NR
n=5523
n=281
NR
n=2276 n=3592
al., 202154
ႵDiversity criteria met; NR= Not Reported; ΦStudy focused on cancer type that predominantly affects one sex (e.g., breast cancer, prostate cancer) and was not
considered to meet diversity criteria based on this
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Table A3: Sample Characteristics for Randomly Selected Chronic Lung and Respiratory Disease (CLRD) Trials
Study

Region

Multi- or
Single Site

Location

Sample
Size

Female

Hispanic
or Latinx

Race
African
American or
Black

American
Indian or
Alaskan
Native

Native
Hawaiian
or Pacific
Islander

Asian

Other

Donohue et
al., 201655

1

Multi

National

n=226

n=130Ⴕ

NR

n=44Ⴕ

NR

NR

NR

n=8

Cardet et al.,
202056

1

Multi

National

n=33

n=25Ⴕ

n=0

n=18Ⴕ

NR

NR

NR

n=16

Hardin et al.,
201157

1

Multi

National

n=915

n=431Ⴕ

NR

n=164Ⴕ

NR

NR

NR

NR

Bhatt et al.,
201958

2

Multi

National

n=8390

n=4065Ⴕ

NR

n=2838Ⴕ

NR

NR

NR

NR

Durack et al.,
202059

2

Multi

National

n=84

n=38Ⴕ

NR

NR

NR

NR

NR

NR

Wang et al.,
201560

2

Single

National

n=120

n=39Ⴕ

NR

NR

NR

NR

NR

NR

ErbDownward et
al., 201161

3

Single

Washtenaw
County

n=14

n=7Ⴕ

NR

n=2Ⴕ

n=1Ⴕ

NR

NR

NR

Fraenkel et
al., 201662

3

Single

n=254

n=137Ⴕ

n=13

NR

NR

NR

NR

n=21

Kloepfer et
al., 201163

3

Single

New Haven
County

Dane County

n=19

n=7Ⴕ

NR

n=1Ⴕ

NR

NR

NR

NR

Benzo et al.,
201564

4

Single

n=531

n=292Ⴕ

NR

NR

NR

NR

NR

NR

Mangold et
al., 201865

4

Multi

Olmsted
County

n=599

n=434Ⴕ

n=46

n=200Ⴕ

n=3

NR

n=8

n=27

National
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Parulekar et
al., 201366

4

Multi

National

n=24

n=15Ⴕ

NR

n=8Ⴕ

NR

NR

NR

n=3

Biselli et al.,
201767

5

Multi

National

n=18

n=11Ⴕ

NR

NR

NR

NR

NR

NR

Kerwin et al.,
201868

5

Multi

National

n=222

n=142Ⴕ

NR

NR

NR

NR

NR

NR

Wan et al.,
201769

5

Single

n=109

n=14

NR

NR

NR

NR

NR

n=9

Dransfield et
al., 201970

6

Multi

Suffolk
County

National

n=532

n=247Ⴕ

NR

n=143Ⴕ

NR

NR

NR

n=17

Putcha et al.,
201871

6

Multi

National

n=1789

n=760Ⴕ

NR

n=269Ⴕ

NR

NR

NR

NR

Williams et
al., 201672

6

Multi

National

n=36

n=17Ⴕ

NR

n=2

NR

NR

NR

n=1

Deiss et al.,
201573

7

Multi

National

n=155

n=67Ⴕ

NR

n=32Ⴕ

NR

NR

n=11Ⴕ

n=12

Ecker et al.,
201974

7

Multi

Texas State

n=302

n=17

n=8

n=69Ⴕ

NR

NR

NR

n=20

McFarland et
al., 201275

7

Multi

Texas State

n=24

n=11 Ⴕ

NR

NR

NR

NR

NR

NR

Freeman et
al., 201576

8

Multi

National

n=50

NR

NR

NR

NR

NR

NR

NR

Fan et al.,
201677

8

Single

n=32

n=1

NR

NR

NR

NR

NR

n=3

Denlinger et
al., 201678

8

Multi

Washington
State
National

n=203

n=147Ⴕ

n=13

n=59Ⴕ

n=1

NR

NR

n=15

Castro et al.,
201479

9

Multi

National

n=408

n=278Ⴕ

n=0

n=131Ⴕ

NR

n=14Ⴕ

NR

n=8

Segal et al.,
201780

9

Single

New York
County

n=20

n=7Ⴕ

NR

NR

NR

NR

NR

n=1
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Sullivan et al.,
201681

9

Single

Diversity criteria met; NR= Not Reported

Ⴕ

Denver
County

N=1799

NR

NR

NR

NR
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Table A4: Sample Characteristics for Randomly Selected Diabetes Trials
Study

Region

Multior
Single
Site

Location

Sample
Size

Female

Hispanic
or Latinx

Race
African
American
or Black

American
Indian or
Alaskan
Native

Native
Hawaiian
or Pacific
Islander

Asian

Other

Merino et al.,
201882

1

Single

Suffolk County

n=1150

n=679Ⴕ

NR

NR

NR

NR

NR

NR

Gonzalez-Angulo
et al., 201583

1

Multi

National

n=22

n=17Ⴕ

n=2Ⴕ

n=2Ⴕ

NR

NR

NR

n=18

Gibbons et al.,
201384

1

Single

Suffolk County

n=62

n=34Ⴕ

NR

NR

NR

NR

NR

NR

Herring et al.,
201485

2

Single

n=63

n=63Φ

NR

n=54Ⴕ

NR

NR

NR

NR

Patel et al.,
202186

2

Single

Philadelphia
County

n=361

n=202Ⴕ

NR

n=185Ⴕ

NR

NR

NR

n=33

Agarwal et al.,
202187

2

Multi

Philadelphia
County
National

n=300

n=166Ⴕ

n=1

n=97Ⴕ

NR

NR

NR

NR

Austhof et al.,
201588

3

Single

n=63

n=0

NR

NR

NR

NR

NR

NR

Carson et al.,
201689

3

Multi

Cuyahoga
County
National

n=2692

n=1467Ⴕ

NR

n=1184 Ⴕ

NR

NR

NR

NR

Serena et al.,
202190

3

Multi

National

n=145

n=11

NR

NR

NR

NR

NR

NR

Abdallah et al.,
201491

4

Multi

National

n=1300

n=533Ⴕ

NR

NR

NR

NR

NR

n=754

Tressler et al.,
201392

4

Single

Hennepin
County

n=275

n=6

NR

NR

NR

NR

NR

n=255
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Mahoney et al.,
201293

4

Single

Polk County

n=17

n=9Ⴕ

NR

NR

NR

NR

NR

NR

Joy et al., 201694

5

Multi

National

n=45

n=24 Ⴕ

NR
NR

NR

n=11Ⴕ

NR

NR
NR

NR

n=1

NR

Maruthur et al.,
201596

5

Multi

n=55

n=31 Ⴕ

NR

NR

NR

NR

NR

NR

Scherzer et al.,
202097

6

Single

Pennsylvania
State

n=845

n=574Ⴕ

NR

n=277Ⴕ

n=0

n=0

n=0

n=0

HernandezTejada et al.,
201298

6

Single

Johnston
County

Charleston
County

n=188

n=134

NR

n=111Ⴕ

NR

NR

NR

NR

Mayberry et al.,
201999

6

Multi

National

n=123

n=68Ⴕ

NR

n=49Ⴕ

NR

NR

NR

n=65

Grau-Perez et al.,
2017100

7

Multi

National

n=1838

n=1122

n=0

n=1838

n=0

n=0

n=0

n=0

Tettelbach et al.,
2019101

7

Multi

National

n=155

n=29

n=46Ⴕ

n=20Ⴕ

NR

NR

NR

NR

Vuong et al.,
2012102

7

Single

Brazos County

n=180

n=100Ⴕ

NR

NR

NR

NR

NR

n=64

Berg et al.,
2020103

8

Multi

National

n=199

n=104Ⴕ

n=0

NR

NR

NR

NR

n=15

Van Puymbroeck
et al., 2018104

8

Single

National

n=10

n=4Ⴕ

NR

NR

NR

NR

NR

n=1

Heier et al.,
2016105

8

Multi

National

n=660

n=310Ⴕ

NR

NR

NR

NR

NR

NR

Ariel et al.,
2014106

9

Single

n=35

n=32Ⴕ

NR

NR

NR

NR

NR

NR

Saslow et al.,
2014107

9

Single

Santa Clara
County

n=34

n=25Ⴕ

n=3Ⴕ

n=2Ⴕ

NR

n=5Ⴕ

NR

n=0

Henry et al.,
201395

5

Multi

National

San Francisco
County

n=86

n=46Ⴕ

NR
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Ramirez et al.,
2016108

9

Single

Los Angeles
County

n=125

n=80Ⴕ

n=116Ⴕ

NR

NR

Diversity criteria met; NR= Not Reported; ΦStudy focused on condition that predominantly affects one sex (e.g., pregnancy)

Ⴕ
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Table A5: Sample Characteristics for Randomly Selected Heart Failure Trials
Study

Region

Multi- or
Single
Site

Location

Sample
Size

Hispanic
or Latinx

Female

Race
African
American or
Black

American
Indian or
Alaskan
Native

Native
Hawaiian
or Pacific
Islander

Asian

Other

Brown et al.,
2021109

1

Multi

National

n=39,734

n=22,554Ⴕ

n=1031

n=3,483Ⴕ

NR

NR

n=1185

n=598

Ventetuolo et
al., 2012110

1

Multi

National

n=3991

n=2088Ⴕ

n=877Ⴕ

n=1012Ⴕ

NR

NR

n=511Ⴕ

NR

Wenger et al.,
2020111

1

Single

n=33

n=18Ⴕ

NR

NR

NR

NR

NR

NR

Ash et al.,
2021112

2

Single

Summit
County

n=97

n=40Ⴕ

NR

n=19Ⴕ

NR

NR

NR

n=3

Zhao et al.,
2020113

2

Single

n=1759

n=1204Ⴕ

NR

n=563Ⴕ

NR

NR

NR

n=669

Murphy et al.,
2021114

2

Multi

New York
County
National

n=715

n=195Ⴕ

NR

NR

NR

NR

NR

NR

Cornet et al.,
2017115

3

Multi

National

n=10

NR

NR

n=2Ⴕ

n=0

n=0

n=0

n=0

Jentzer et al.,
2021116

3

Single

n=10004

n=3746Ⴕ

NR

NR

NR

NR

NR

n=9236

Gaillard et al.,
2016117

3

Multi

Olmsted
County

Ohio State

n=110

n=110 Φ

NR

n=69Ⴕ

NR

NR

NR

NR

Barr et al.,
2015118

4

Multi

National

n=18

NR

NR

NR

NR

NR

NR

NR

Henkin et al.,
2021119

4

Single

Olmsted
County

n=351

n=232Ⴕ

n=4

n=3

n=2Ⴕ

NR

n=3

n=9

New Haven
County
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Utay et al.,
2019120

4

Multi

National

n=103

n=32Ⴕ

NR

n=63Ⴕ

NR

NR

n=2

n=38

Alosco et al.,
2013121

5

Single

National

n=52

n=30Ⴕ

NR

NR

NR

NR

NR

NR

Duarte et al.,
2018122

5

Single

Cook County

n=118

n=56Ⴕ

n=11

n=88Ⴕ

NR

NR

NR

n=19

Fradley et al.,
2021123

5

Single

n=43

n=19Ⴕ

NR

NR

NR

NR

NR

NR

Wilson et al.,
2019124

6

Single

Hillsborough
County

n=51

n=21Ⴕ

n=0

n=14Ⴕ

NR

NR

n=2Ⴕ

n=2

Smith et al.,
2021125

6

Single

n=150

n=45Ⴕ

NR

NR

NR

NR

NR

n=8

Eagleton et al.,
2021126

6

Multi

Davidson
County
National

n=150

n=18

NR

NR

NR

NR

NR

n=3

Haines et al.,
2021127

7

Multi

National

n=40728

n=40728Φ

NR

n=2830

NR

NR

NR

n=2873

Quispe et al.,
2019128

7

Multi

National

n=116925

n=15442

NR

NR

NR

NR

NR

NR

Kirschner et
al., 2021129

7

Single

n=29

n=12 Ⴕ

NR

NR

NR

NR

NR

NR

Hanson et al.,
2020130

8

Single

Brazos
County

Utah County

n=19

n=7 Ⴕ

NR

NR

NR

NR

NR

NR

Grams et al.,
2020131

8

Multi

National

n=3939

n=1778Ⴕ

n=0

n=1658Ⴕ

NR

NR

NR

NR

Kandula et al.,
2016132

8

Single

Cook County

n=285

n=131Ⴕ

NR

n=0

NR

NR

n=285Ⴕ

NR

Bender et al.,
2014133

9

Multi

n=904

n=581Ⴕ

n=248Ⴕ

n=0

n=0

n=0

n=484Ⴕ

n=0

Motta et al.,
2021134

9

Multi

California
State

n=893

n=271Ⴕ

NR

NR

NR

NR

NR

NR

Davidson
County

National
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Kim et al.,
2021135

9

Single

Los Angeles
County

n=20

n=20Φ

n=1

n=1Ⴕ

NR

NR

n=2Ⴕ

n=13

Diversity criteria met; NR= Not Reported; ΦStudy focused on condition that predominantly affects one sex (e.g., younger women with chronic disease, older women with
sleep disturbance)
Ⴕ
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Table A6: Sample Characteristics for Randomly Selected Stroke Trials
Study

Region

Multi- or
Single
Site

Location

Sample Size

Hispanic
or Latinx

Female

Race
African
American or
Black

American
Indian or
Alaskan
Native

Native
Hawaiian
or Pacific
Islander

Asian

Other

Simpson et al.,
2021136

1

Multi

National

n=4895

n=2012Ⴕ

n=673Ⴕ

n=795Ⴕ

n=258Ⴕ

NR

NR

n=173

Jankowitz et
al., 2021137

1

Multi

National

n=116

n=94 Ⴕ

NR

NR

NR

NR

NR

n=106

Yacoubian et
al., 2017138

1

Single

n=14

n=14Φ

NR

NR

NR

NR

NR

NR

Mehra et al.,
2021139

2

Multi

Suffolk
County

National

n=2200

n=448

NR

NR

NR

NR

NR

n=724

Steinberg et
al., 2018140

2

Multi

National

n=18

n=11Ⴕ

n=0

n=1

n=0

n=0

n=5Ⴕ

n=0

Schott et al.,
2021141

2

Single

n=66

n=32Ⴕ

NR

NR

NR

NR

NR

NR

Cramer et al.,
2019142

3

Multi

Grafton
County

National

n=124

n=34Ⴕ

n=3

n=33Ⴕ

NR

NR

n=10Ⴕ

n=1

Hanel et al.,
2021143

3

Multi

National

n=182

n=133Ⴕ

NR

NR

NR

NR

NR

n=35

Sarraj et al.,
2021144

3

Multi

National

n=361

n=118Ⴕ

NR

NR

NR

NR

NR

NR

Forrest et al.,
2021145

4

Multi

National

n=150

n=72Ⴕ

NR

NR

NR

NR

NR

NR

Andreasen et
al., 2020146

4

Single

New Castle
County

n=142

n=65Ⴕ

NR

NR

NR

NR

NR

NR
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Sheshadri et
al., 2021147

4

Multi

Migdal et al.,
2021148

5

Single

Harcum et al.,
2019149

5

Single

Bowden et al.,
2020150

5

Multi

Zafar et al.,
2017151

6

Single

Kar et al.,
2021152

6

Multi

Okamoto et al.,
2021153

6

Single

Malhotra et al.,
2020154

7

Multi

Sarraj et al.,
2021155

7

Frullo et al.,
2017156

California
State

n=30

n=2

n=5

n=14Ⴕ

NR

NR

n=6Ⴕ

n=6

New Castle
County

n=21

n=10Ⴕ

n=2Ⴕ

n=0

n=0

n=0

n=5Ⴕ

n=0

Baltimore
County

n=28

n=9Ⴕ

NR

n=16Ⴕ

NR

NR

NR

NR

National

n=35

n=16 Ⴕ

n=1

n=5 Ⴕ

NR

NR

NR

NR

Johnson
County

n=12

n=4 Ⴕ

NR

NR

NR

NR

NR

NR

National

n=400

n=142Ⴕ

n=1

n=18

n=1

n=0

n=2

n=0

Davidson
County

n=31
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NR
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NR

Holzapfel et
al., 2019158

8

Multi

Suffolk
County

n=22

n=6Ⴕ

NR
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NR
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NR
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NR

n=147

Arizona
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