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Background/objective Clinical trials have been instrumental in improving human health. Despite the diversity of global
populations, historical and current evidence show that minorities by ethnicity, race, sexual orientation, and socioeconomic
status have been underrepresented in clinical trials. To address this issue, Diversity, Equity and Inclusion (DEI) is an emerging
principle which prioritizes the recruitment of minority groups in clinical trials, however its utility is uncertain. To this aim, a
literature review was performed evaluating DEI methods and their success in clinical trials.

Methods PubMed and Google Scholar were indexed from 2000 to 2024 to identify relevant studies. Specifically, this study used
search terms “DEI in clinical trials”, “Diversity, Equity, and Inclusion in clinical trials”, “Efficacy of DEI in clinical trials”, etc.
These terms resulted in a collection of 3,253 papers; this collection was further filtered to 47 papers, using abstract screening for
relevance (filtering for primary sources/review papers, papers in English, studies done in the US, remote and in-person settings).
Results The review found that the two broad groups of methods to increase DEI were community-based initiatives, which
specifically targeted minority populations through education and direct recruitment, and digital interventions, which used digital
tools and decentralization to increase accessibility.

Conclusions Our study shows that when implemented, DEI practices can improve minority recruitment and the overall health
of populations. Future trials should aim to adopt DEI principles in trial design stages to ensure representative studies.
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Introduction

Clinical trials have been performed in healthcare since before
the beginning of modern medicine and have been critical in
advancing global healthcare'!. The importance of clinical tri-
als lies in their ability to evaluate if a new treatment or method
of treatment is both safe and effective for the general popula-
tion. Researchers and developers use clinical trials to obtain
approval for new drug therapies for a variety of diseases. Due
to cost restraints and limited resources, clinical trials rely on
evaluating therapies in a smaller sample of the overall pop-
ulation with the assumption that the sample is representative
of the overall population. However, with the increasing di-
versity of global populations, evidence shows that many mi-
norities by ethnicity, race, gender, sexual orientation, and so-
cioeconomic status have been underrepresented in clinical tri-
als. This underrepresentation undermines the generalizability
of trial results. For example, past clinical trials evaluating the
efficacy of beta-blockers to manage cardiac arrhythmias, pri-
marily included white patients. However, studies show that
African American patients with heart failure do not have the
same response to the medications as the white patients; thus,
the studies that solely include white patients, do not ensure

generalizability®. To overcome this, efforts have been made
to intentionally diversify clinical trials using principles related
to Diversity, Equity, and Inclusion (DEI).

DEI refers to the practices of intentionally diversifying var-
ious domains of medicine with the hope of creating equi-
table environments. Specifically, in the context of clinical
trials, DEI refers to the intentional recruitment of minority
groups in studies. When there are minorities which go un-
seen and underrepresented in clinical trials, health care dispar-
ities drastically increase and minorities are disproportionately
represented=. Especially, with the increasing diversity of the
American population, clinical trials must move towards hav-
ing more representation to have reliable and equitable health-
care for all populations.

The National Institutes of Health (NIH) Revitalization Act
was passed by the US Congress in 1993 with the purpose of
increasing the enrollment and participation of minority groups
in NIH sponsored clinical trials®. Despite these policies, ev-
idence suggests that the enrollment of minorities in clinical
trials has not drastically improved. Although, NIH funded
studies had increases in minority participation by 2019 in-
cluding an increase of 0.97% to 2.23% in African Americans,
0.18% to 1.24% in Hispanic/latinos, and 0.14% to 1.04% in
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Asian Americans, these increases are modest relative to de-
mographic makeup of the population”. A 2018 Census Bureau
report estimates that 60.7% of the population are non-Hispanic
white Americans, but they represent above 90% of partici-
pants in clinical trials.This supports the idea that there is not
enough inclusion of minorities in clinical trials to be repre-
senting the diverse population of the US. A more recent Food
& Drug Administration (FDA) initiative issued a draft guid-
ance to enroll more underrepresented minorities, both racial
and ethnic, into biomedical research®. The FDA sought to
create better treatment options for minorities groups who are
disproportionately harmed by various diseases. Of all random-
ized clinical trials (RCTs) organized in the United states, the
total percentage of minority inclusion was only 3.95% with
more than half being NTH funded studies>. The disproportion-
ate representation exists in the status quo of America’s health-
care and continues to contribute to racially based healthcare
inequalities.

Over the last two decades, various DEI efforts have been
implemented including community-based initiatives and digi-
tal interventions. However, since its inception, there has been
conflicting evidence regarding its utility and efficacy in re-
cruiting minority patients into trials. This literature review
aims to summarize and evaluate the value of the current DEI
efforts. The current study will discuss the current state of DEI
in clinical trials and methods of increasing DEI that are cur-
rently being used or show promise for success in the future.

Methods

A literature search was conducted using PubMed and Google
Scholar to identify studies that evaluated DEI methods in clin-
ical trials. The literature was then canvassed from the years
2000 to 2024. Specifically, combinations of search terms were
used such as “Diversity, equity and inclusion in clinical trials”,
“History of DEI”, “History of minority inclusion in clinical tri-
als”, “Methods to improve DEI in clinical trials”, “Efficacy of
DEI in clinical trials”, “Community-based initiatives in clini-
cal trials to improve DEI”, “Barrier to minority enrollment in
clinical trials”, “Education to improve DEI in clinical trials”,
“Direct recruitment in clinical trials”, “Digital interventions in
clinical trials”, “Digital interventions to recruit remote popula-
tions” and “Decentralization of clinical trials”. Terms resulted
in a collection of roughly 3253 papers from 2000 to 2024; the
papers were then further filtered using abstract screening for
relevance. This filtering included

1. filtering for primary sources and conducted studies
2. papers in the English language

3. studies done in the United States

4. setting of both remote and in-person; hospitals, clinical
care centers, online, social media, etc

5. English as the language of publication (6) exclusion
of duplicate publications. After applying these inclu-
sion/exclusion criteria, the collection was put through
thematic and content analysis to categorize the relevant
publications into the following subcategories: current
state of DEI, community based interventions, education,
direct recruitment, digital interventions, digital tools, and
decentralization. After the abstract screening for rele-
vance and the thematic and content analysis, the collec-
tion was brought to 47 final papers. No other automation
tools were used in the screening process.

Results

Current State of DEI in Clinical Trials

Over the past decades, the role of DEI in clinical trials has
substantially increased: NIH-funded studies had about a 4-
fold increase in minority inclusion from 2.78% (22 clinical
trials with minority inclusion out of 791 total NIH trials in
1993) to 11.1% (187 clinical trials with minority inclusion out
of 1684 total NIH trials in 2018) and non-NIH-funded studies
has a 2.2-fold increase in minority inclusion from 1.23% (45
clinical trials with minority inclusion out of 3648 total Non-
NIH trials in 1993) to 2.78% (177 clinical trials with minority
inclusion out of 5822 total Non-NIH trials in 2018)2. How-
ever, this modest increase is not representative of the popula-
tion considering the rapidly increasing diversity of the United
States; the total minority inclusion in all clinical trials (NIH
and Non-NIH) in the US during the past 25 years was only
3.95% (10057 trials included minority inclusion out of the
254535 total trials), while 41.6% of the country was classi-
fied as non-white in 2023 by the US Census Bureau®. Fur-
thermore, the 2022 National Academies report displays an in-
crease in the inclusion of white women, but not for individuals
of underserved racial and ethnic backgrounds” Gender equal-
ity and women’s rights are being prioritized in healthcare, as
shown by their increase in inclusion, however, individuals of
underserved racial and ethnic backgrounds are not being prior-
itized in the same way and additional efforts must be included
to prioritize these groups.

Not only is DEI in clinical trials increasing at a slower pace
than it should be, it is often not a priority within researchers
and organizations. In fact, out of the 20,692 trials done in the
U.S. from 2000 to 2020, including trials which were unpub-
lished, only 43% of the trials reported data related to the race
or ethnicity of the patients®. When organizations conducting
clinical trials fail to report the identity of their patients, it indi-
cates that they may not be representative of the diverse popu-
lation*. While there is limited data on how many clinical trials
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prioritize the recruitment of minority groups, the statistics of
the minority representation clearly shows that recruitment is
lacking and there must be further action taken. However, it is
important to note that there are underlying root causes of DEI
increasing at a slow pace, including institutional and cultural
barriers. It is crucial that recruitment initiatives consider these
barriers and work to target both the root causes and the cur-
rent logistical and economic challenges in order to effectively
work towards enhancing DEI in clinical trials.

The diversity of societies by ethnicity, race, gender, sexual
orientation, and socioeconomic status must be represented in
clinical trials to ensure their generalizability; without this rep-
resentation, the results of clinical trials will not be relatable
to all populations, increasing the disparities. In addition, the
inclusion of minority groups is critical for better quality of
life and economic reasons. Clinical trials recruitment is com-
monly an additional cost to the study; studies show that only
55% of trials recruit the target sample size that was originally
targeted and racial and ethnic recruitment is even more limited
in trials®. While there are other reasons that trials are unable
to recruit their target sample size including accessibility and
practical challenges, the additional cost and effort needed is
a common excuse for not having minority representation in
clinical trials. However, the economic benefit of including mi-
nority patients outweighs the negative cost burden of recruit-
ment. A recent analysis of the Food and Drug Administration
(FDA) drug approvals from 2014 to 2021 found that there is
a large economic cost of having populations underrepresented
in clinical trials?. A model developed by the USC Schaeffer
Center found the economic cost of the next 25 years due to var-
ious medical concerns such as reduced life expectancy, short-
ened disability-free lives, and lack of working with underrep-
resented populations in clinical trials: if only 1% of health dis-
parities were alleviated by increasing diversity within clinical
trials, there would be over $40 million and $60 billion gains in
diabetes and heart disease, respectively'?. Thus, with a goal
of either increased generalizability for a stronger public health
system or national economic growth, DEI in clinical trials is
crucial and must be prioritized.

The current methods of increasing DEI in clinical trials can
be categorized into two major groups:

1. Community initiatives that rely on targeting the specific
populations of interest using educational tools and direct
recruitment interventions.

2. Digital interventions that use technology for both recruit-
ment specialists and devices accessible to the patients to
further the reach of minority recruitment and allow for
remote data collection.

Community Based Intervention

Community-based interventions are those that specifically tar-
get a given minority population in a community. One of
the major reasons that there is a lack of minority participation
in clinical trials is the failure of considering their situation in
terms of invitation, accessibility, and other barriers 2 Com-
munity based initiatives work to address these issues directly
and target these minority groups.

Education

An important community based intervention that can increase
clinical trial representation is education of researchers, their
teams, and the public. Underrepresentation of racial and eth-
nic minorities has commonly been attributed solely to the dis-
trust of researchers or lack of education. However, recent find-
ings suggest that the research teams contribute to underrepre-
sentation because of their lack of knowledge regarding the im-
portance of DEI and lack of skills associated with recruitment
and retention of minority groups>. For example, a study in-
vestigating the limited enrollment of minorities in cancer clin-
ical trials among five national institutions part of the consor-
tium for Enhancing Minority Participation in Clinical Trials
(EMPaCT) sought to understand the impact of education on
recruitment'®, Using qualitative research findings, they found
that the four key stakeholder groups, principal investigators,
research staff, referring clinicians, and cancer center leaders,
were not receiving training on the recruitment and retention of
minority groups; specifically, the training they were receiving
was focused on federal guidelines and ethical principles rather
than a focus on minority populations’®. This emphasizes the
need for education methods for healthcare specialists so that
they can actively prioritize recruitment.

One study that looked into educating researchers consisted
of an interdisciplinary team with clinical researchers, com-
munity engagement specialists, minority clinical trial recruit-
ment/retention educators, and knowledge management infor-
mation scientists. The group created an evidence-based Mas-
sive Open Online Course (MOOC) which was implemented
on Coursera, an online learning platform'?. MOOC included
8 modules aimed to improve understanding of minority re-
cruitment such as understanding the need for increased minor-
ity recruitment in clinical trials; key principles of community
engagement; educating potential research participants; out-
reach with community healthcare providers; effective screen-
ing, education, and decision support!®. They used a pretest
and a posttest aimed at improving the knowledge and skills
required to enhance the recruitment and retention of racial
and ethnic minorities to see the impact of the education ma-
terial ¥, The questions on the tests were split into two major
groups of attitudes and intentions; for example, the test-takers
were asked about using their thoughts on community relation-
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Table 1 Overview of Key Studies

Key Study Title

Section

Summary

Community-based interventions for health
promotion and disease prevention in non-
communicable diseases: a narrative review

State of
Clinical

Current
DEI in
Trials

A model developed by the USC Schaeffer Center
found that there is an economic benefit to incorpo-
rating DEI in clinical trials.

Training needs of clinical and research pro-
fessionals to optimize minority recruitment
and retention in cancer clinical trials

Education

Researchers created a Massive Open Online
Course (MOOC) which was implemented on
Coursera and, after using pre-tests and post-tests,
found that the mean number of correct answers re-
lating to DEI rose from 15.4 to 18.7. Addition-
ally, 71.4% of the respondents said that they were
extremely likely to make positive and equitable
changes to their recruitment practice.

Barriers to clinical trial enrollment in racial
and ethnic minority patients with cancer

Education

A study looking at the negative attitudes regard-
ing clinical trials that patients may have found
that attitudes improved by 6% using a multime-
dia psychoeducational intervention and 4% using
a printed education material approach.

Design and implementation of a massive
open online course on enhancing the recruit-
ment of minorities in clinical trials - faster
together

Direct Recruitment

Project DC-Hope, one NIH-DC Initiative to Re-
duce Infant Mortality in Minority Populations in
the District of Columbia evaluating the relation-
ship between smoking, depression and intimate
partner violence in African American populations,
used community based initiatives. By specifically
recruiting women presenting for prenatal care at
six local clinics by going to various sites and ex-
plaining the study along with answering their ques-
tions, 85% consented to the study and it had a 79%
retention rate.

Race, ethnicity, and nih research awards

Direct Recruitment

RECRUIT, a cluster randomized recruitment
trial, promoted relationships between physician-
investigators and minority-serving physicians and
found that 75% of their trials had an increase in
minority referrals compared to the control trials.

Using mobile technology to engage sexual
and gender minorities in clinical research

Digital Tools: So-
cial Media/Internet

A study aimed at seeing the difference in re-
cruitment of African American women with un-
treated prehypertension between using online out-
reach and traditional methods found that of 176 in-
quiries, 44% were from advertisements posted on
the University website and 13% were from Face-
book or Craigslist (both online outreach methods).

Strategies to improve diversity, equity, and
inclusion in clinical trials

Decentralization
(Geographic)

An Apple Heart Study, studying the identification
of atrial fibrillation, 400,000 participants were re-
cruited and enrolled within 9 months through ap-
plications on the iPhone.

ships to improve participation of ethnic/racial minorities, via
communication with community providers to increase clini-
cal trial referrals, their intention to educate potential partici-
pants and members of the community, etc.3. They found that

the mean number of correct answers increased from 15.4 to
18.713. Furthermore, 71.4% of the respondents said that they
were extremely likely to make positive and equitable changes
to their recruitment practices''>. This study demonstrates that
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by educating the primary recruiters in clinical trials, minority
recruitment can be enhanced. In fact, another study that used
community-based academic sites to improve cultural compe-
tence among health providers, found a 62% increase in the
enrollment of African-American patients in non-therapeutic
cancer clinical trials from 2012-201412/

In addition to education for recruitment specialists, educat-
ing the public regarding their eligibility for trials and the bene-
fits of clinical trials to their community can increase minority
participation. A major barrier to minority enrollment is that
patients are unaware of their eligibility for trials'®. Further-
more, they may hold negative attitudes towards clinical trials
stemming from their distrust in the healthcare system, leading
to lack of willingness to participate in the studies'”. For exam-
ple, a systematic review by Manne et al. evaluating the factors
that influence participation among African American candi-
dates reports that the strongest inhibitors participation are low
levels of knowledge and lack of awareness of clinical trials.
However, it is important to note that the lack of education for
the public is not the only reason for under enrollment in clin-
ical trials; in fact, studies show that, when offered, minorities
are just as likely to join clinical trials!'®. Even so, the pri-
oritization of educating the public about their eligibility and
benefits of participating in clinical trials can help decrease the
enrollment gap.

One study aimed to improve the knowledge and attitudes
regarding clinical trials to increase participation among racial
and ethnic minorities with cancer’?. A multicenter, random-
ized trial of a web-based and interactive educational tool was
created to improve preparation for making decisions about the
clinical trials by improving attitudes and knowledge of the pa-
tients'?. The control group received general texts about clin-
ical trials from the National Cancer Institute while the inter-
vention group watched individually tailored videos regarding
knowledge and attitude barriers for clinical trial participation,
which are obstacles that result from patients preconceived no-
tions and beliefs of clinical trials'®. The results were taken
from a survey containing questions about the barriers; for ex-
ample, the knowledge barrier questions included information
about the use of placebos and informed consent, and the at-
titude barrier questions included information about side ef-
fects of trial participation and health insurance’®. The results
showed that both groups had improved knowledge compared
to baseline levels but the intervention group had a significantly
greater increase”.

Another study looked at the negative attitudes regarding
clinical trials that patients may have; this intervention did not
specifically use minority participants but found that the re-
sults can be applied to different patient demographics®). It
assigned 472 adults with cancer to either a multimedia psy-
choeducational intervention or a printed education material2?,
When the attitude of an individual at baseline was compared to

his/her secondary attitude taken 7-28 days later, patients of the
intervention group had more positive attitudes towards clini-
cal trials“?. Specifically, attitudes improved by 6% for the
multimedia psychoeducational intervention compared to 4%
in the printed education material; both groups had a greater
willingness to participate in clinical trials?Y. These interven-
tions can decrease the knowledge barrier relating to clinical
trials and their purpose to encourage minority participation,
by using cultural awareness.

Direct recruitment

Direct recruitment interventions are a common type of
community-based solution which work to directly and inten-
tionally target patients of minority groups or specific minority
communities. As stated earlier, oftentimes the lack of DEI in
clinical trials can be attributed to the lack of effort in acquiring
patients of minority groups; direct recruitment interventions
prioritize intentional recruitment so that more minority groups
are able to be recruited and retained in various studies=!.

Directly inviting minority populations into clinical trials by
going to their specific locations can greatly improve their rep-
resentation within the study. Project DC-Hope, one NIH-DC
Initiative to Reduce Infant Mortality in Minority Populations
in the District of Columbia evaluating the relationship be-
tween smoking, depression and intimate partner violence in
African American populations, used community based initia-
tives'2. This project specifically recruited women presenting
for prenatal care at six local clinics; rather than physicians rec-
ommending specific patients to given clinical trials or choos-
ing populations that are more accessible to their physical loca-
tion, the trial recruiters went to various sites and explained the
study along with answering their questions'2. Out of 4,213
women approached for the first part of the trial, 2,913 were
screened for demographic and risk eligibility and it was found
that there would be 1,398 eligible women; 85% consented to
the study and it has a 79% retention rate; about 98% of the
women in the trial were African American, showing that if
specific groups are targeted by recruiters and an effort is made
to recruit them into the trial, there will be many individuals
who will voluntarily get involved. In fact, minorities are as
likely to participate in trials as whites when offered; an assess-
ment of approximately 4,000 racially diverse cancer patients
saw no association between race or ethnicity and willingness
to participate or refuse a trial>?. Furthermore, using key lo-
cation points such as religious centers, community clinics and
other stakeholder locations is a strategic and beneficial way to
involve more minority individuals who concentrate in specific
locations.

Another type of direct recruitment is using strategic plan-
ning. In this method, key stakeholders and vital organizations,
selected based upon their racial and ethnic diversity, are con-
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tacted and invited to conferences and meetings in order to in-
crease minority enrollment%!. The National Lung Screening
Trial (NLST) used this approach in order to increase their mi-
nority recruitment. Out of the 18,842 participants that were
enrolled, 8.4% of them were minority participants; 77.6%
of these minority participants were accounted for by the in-
stitutions used for strategic planning?®. The authors found
that institutions that used strategic planning, including trusted
community clinicians, social and religious organizations, busi-
nesses, and local medical providers, enrolled more minority
patients than those who did not use these efforts>>. Thus, in
addition to coming to the location where more minority par-
ticipants are located, focusing on community stakeholder in-
stitutions can greatly increase minority recruitment.

While specifically going into minority communities and tar-
geting stakeholders are prominent examples of direct recruit-
ment interventions, physician-patient interactions can also
help directly recruit more minority patients in two main ways:

1. when investigators and local physicians develop strong
relationships or

2. specialists are part of minority populations. Although
there are no specific studies that investigate the implicit
biases of healthcare professions as barriers to recruit-
ment, studies show that some physicians may have neg-
ative attitudes toward specific racial and ethnic groups
leading them to have a distorted vision of their candidacy
for clinical trials“!. Focusing on direct recruitment start-
ing from physicians and recruitment specialists can be an
effective method of directly increasing minority enroll-
ment.

Studies find that well-established community relationships
built on trust are commonly the most successful in the recruit-
ment and retention of minority populations“®. Furthermore,
physician referral is one of the most effective means of re-
cruiting minority patients. However, when there is not a strong
relationship between the physicians and the recruitment spe-
cialists, physician referral can be a potential barrier rather than
a tool to increase recruitment. Evidence supports that when
promoting relationships between the physician and patient,
the referrals increase for minority patients. RECRUIT, a clus-
ter randomized recruitment trial, was conducted between July
2013 and April 20172%. By promoting relationships between
physician-investigators and minority-serving physicians, RE-
CRUIT found that 75% of their trials had an increase in mi-
nority referrals compared to the control trials®>.

In addition, cultural representation within recruitment spe-
cialists can have a positive impact on minority inclusion.
Racial and ethnic minorities are underrepresented not only in
clinical trials, but among investigators in clinical research. Out
of 600,000 faculty and academic institutions, less than 5%

are African American, 3% Hispanic, and 1% Native Ameri-
can?®. The same underrepresentation is present for women;
only 17.9% of women were lead authors in randomized con-
trolled trials in oncology between 2003 and 2018“”. When
minorities are underrepresented in the healthcare field itself,
including recruitment specialists, there is underrepresentation
of the minority groups of interest. For example, heart fail-
ure trials that were driven by a female investigator, had a 50%
increase within the proportion of female patients®. Further-
more, a study done by the Duke Cancer Institute called the Of-
fice of Health Equity and Disparities demonstrated that racial
and ethnic minority participation rates were higher in centers
with a diverse workforce®”. Thus, increased hiring of spe-
cialists from underrepresented groups or providing increased
support for these individuals throughout training, can increase
direct recruitment of minority patients.

Digital Interventions

Digital interventions focus on the use of technology and arti-
ficial intelligence (Al) to increase the recruitment of minority
candidates®Y. They focus on addressing the goal to increase
DEl in clinical trials by specifically targeting minority patients
and focusing on decentralization of trials to increase accessi-
bility using new and innovative technology.

Digital tools: Social Media/Internet

Online outreach is a form of digital intervention which uti-
lizes internet and social media platforms for recruitment of
minority candidates=!. This form of outreach can use filter-
ing tools to exclude individuals who are not eligible or not in-
terested in studying, thus increasing the ability to specifically
focus on target demographics>!. One specific study aimed to
see the difference in recruitment of African American women
with untreated prehypertension between using online outreach
and traditional methods®. Online outreach methods included
posting advertisements on Facebook, Craigslist and the Uni-
versity website; traditional methods included promoting with
flyers, health fairs, and clinics®Z. The study found that of 176
inquiries, 44% were from advertisements posted on the Uni-
versity website and 13% were from Facebook or Craigslist=2.
The online outreach methods were more successful that the
traditional methods, emphasizing their benefits and potential
to recruit minority candidates more effectively. Furthermore,
recruiting LGBTQ+ minorities has proved to be more suc-
cessful if done digitally. The PRIDE (Population Research in
Identity and Disparities for Equality) Study is the largest on-
line study of the health of sexual and gender minorities; this
study recruited 20,000 sexual and gender minorities through
the use of mobile applications and social media®. Addition-
ally, a study which compared online and in-person recruitment
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of LGBT individuals for baseline survey data found that the
survey completion rate of individuals who clicked on the so-
cial media ad was higher than those asked to complete a survey
in person at locations like nightclubs and bars>%. Therefore,
the use of social media and digital recruitment can be more
effective and save time and effort for both the patient and the
recruitment specialists.

In addition to websites and social media, online outreach
includes targeted advertisement tools. These tools include the
“Honest Broker methods”, research registries and proprietary
algorithms. Honest broker entities are health information in-
tegration systems that use Al to recognize de-identified pa-
tient databases and health records, increasing the participant
pool by identifying larger numbers of potential participants=>.
Examples of these systems include the Michigan Depression
Outreach and Collaborative Care (M-DOCC), Michigan Car-
diovascular Outcomes Research and Reporting Program (M-
CORRP)>2. These methods use electronic health record data
to increase outreach and patient participation and show po-
tential to be utilized for minority candidates, however, there
is limited evidence of them targeting minorities>>. Research
registries refer to a database of potential patients who have
agreed to be contacted regarding their eligibility in given clin-
ical trials. These databases exist for many minority groups
including LGBTQ+, Asians, African Americans, Hispanics,
etc?l. There are no such studies comparing the use of re-
search registries compared to other methods, however, they
provide a pool of willing participants to increase minority re-
cruitment and make it more efficient. Lastly, proprietary al-
gorithms can be developed by tech companies that allow re-
searchers to set target demographics. These targets can be in
terms of age, location, education, relationship status, interests,
and income~®. These algorithms can improve the reach of re-
cruitment materials by reaching rural and remote populations.
Furthermore, a significant benefit is that the study teams can
tailor their searches so they use their budget efficiently rather
than wasting resources on patients that would not qualify for
the trials=.

Decentralization (Geographic)

Decentralization of clinical trials refers to conducting them in
locations/spaces that are not “typical” for randomized control
trials (RCTs)?Z. Decentralization includes using new tech-
nology to increase recruitment of minority groups in various
spaces, most commonly remotely and online. Decentraliza-
tion addresses various different barriers including less acces-
sibility due to location, less accessibility due to low socioeco-
nomic status (SES), language barriers and more. Decentraliz-
ing clinical trials can help various different minority groups in
their ability to participate in the trial itself. Digital tools that
support decentralization are found in both the clinics and in

patients’ homes=%. Researchers have begun to use these tools
in order to allow clinical studies to continue regardless of geo-
graphic limitations of conventional randomized controlled tri-
als?.,

A critical barrier to enrollment is the consenting procedure
for patients joining a clinical trial. For minority patients, the
large burden comes in the form of a language barrier; in fact,
patients with limited English proficiency (LEP) face health
care issues including the under enrollment in trials*. A US
Census Bureau’s American Community Survey (2014-2018)
reported that 21.6% of the US population spoke a language
other than English at home and 8.4% spoke English “less
than very well”!, Communication in patients’ primary lan-
guages is essential to recruitment in clinical trials in regards to
discussion about trials, medical appointments, etc. 4243 Ep-
rolling LEP patients in clinical trials potentially can be in-
creased through the use of digital tools in decentralizing the
consent process because consent forms are not able to be con-
verted into every language®”. Although there is limited evi-
dence of increased recruitment of minority candidates due to
electronic consenting, the possibility provides a way to ad-
dress both transportation and language barriers.

Digital health technology that is accessible to patients can
further address transportation issues and access rural pop-
ulations. There are many participation barriers to patients
who want to join clinical trials but face logistical and SES
barriers. A 2016 study found that for cancer clinical trials,
patients with an annual household income of below 50,000
USD were 32% less likely to participate in the clinical tri-
als compared to patients with an annual household income of
above 50,000 USD#%, Often the lack of transportation, lim-
ited childcare availability, language barriers, financial diffi-
culty and burdensome procedures decrease minority enroll-
ment?>. In clinical trials, low SES patients have substantial
issues finding affordable and efficient transportation to clini-
cal trial sites*°. In terms of transportation, 5.8 million persons
in the US delayed medical care in 2017 because of transporta-
tion difficulty; of these people Hispanics, people living below
the poverty threshold and people with functional limitations
were more likely to face a transportation barrier*’. This en-
rollment gap in clinical trials enrollment is uniquely problem-
atic because clinical trial participation can be an opportunity
for patients of low SES to receive medications which may not
be otherwise affordable®®. Furthermore, other than SES, 22%
of the rural population is non-White; this means that one per-
son in every 25 in the US is a non-White rural person*®. The
geographic barrier along with other minority specific barriers
including distrust and uneducation can deter minority enroll-
ment. This issue is seen both in the recruitment and the pro-
cess of the clinical trials. Thus, decentralization can be a major
advantage in minority recruitment.

Use of digital technology helps decentralization of clini-

© The National High School Journal of Science 2025

NHSJS Reports |7



cal trials because more patients that are eligible for the trial
can be contacted rather than those who are closer to the study
area. Furthermore, for tools in patients homes, 97% of all U.S.
adults owned mobile phones, including 98% of Black adults,
92% of high school graduates and 95% of those making less
than $30,000 a year*?. Thus, using these technologies, which
are common throughout households, can be a way to conduct
clinical trials remotely. For example, in an Apple Heart Study,
studying the identification of atrial fibrillation, 400,000 par-
ticipants were recruited and enrolled within 9 months through
applications on the iPhone”?. This successful study provides
evidence that remote data collection is possible and may be ex-
tremely beneficial in the future. Furthermore, mobile clinical
trials have been proven to include more minorities and women
in trials because of the increased accessibility®". These types
of remote data collection approaches can help reduce trans-
portation barriers for minority groups of low SES status. Fur-
thermore, they can help reach remote populations; meaning
they can reach the 22% of the rural population which are mi-
nority candidates“®. Although there is limited research in dig-
ital tools in patients homes increasing minority recruitment,
the reach of remote data collection has been shown to be suc-
cessful.

Overview of Methods to Increase DEI in Clinical Trials

‘ DEI in Clinical Trials

Comnju.n|t.y Eased Digital Intervention
Initiatives
. Direct Fer -
[ Education ] [ ) ] [Dlgltaltools] [Decentrallzahon]
Recruitment

= Electronic
= Public = Stakeholders = Social media consent
= Researchers = Physician = Algorithms * Remote data
collection

Fig. 1 Figure depicting the various different DEI methods to
improve minority representation in clinical trials.

Discussion

Incorporation of DEI methods in clinical trials has become
an increasingly important conversation. Although the imple-
mentation of DEI methods has increased recently, the rate of
implementation is not comparable to the increasing diversity
of the United States. As a result, minority groups by ethnicity,
race, gender, sexual orientation, and socioeconomic status are

still underrepresented in clinical studies®. This is problematic
for two major reasons:

* (1) without diversity in clinical trials, the results are not
generalizable to the entire population

* (2) there are economic harms of not having equitable
healthcare for all. In this review, we identified and evalu-
ated several important methods of improving DEI in clin-
ical trials and their effectiveness in order to improve mi-
nority quality of life.

The two major groups of methods found were community-
based initiatives and digital interventions. First, community-
based initiatives include initiatives that directly target minority
populations’™®. These included education for patient recruit-
ment specialists and the general public; these also consisted
of direct recruitment interventions in terms of specific loca-
tion, strategic planning, directly interacting with stakeholders,
bettering physician relationships and diversification of patient
recruitment specialists. Second, digital interventions include
using new technology in order to recruit and allow minority
groups to participate in clinical trials®!. These included dig-
ital tools like social media, the internet, and electronic health
records; they also included the use of devices accessible to
patients such as phones and smartwatches. It is important to
note there are other methods being currently used including
improving healthcare like policy in terms of DEI and financial
incentives. However, we were unable to find extensive evi-
dence of their efficacy, and thus, focused on the two major sec-
tions of community based initiatives and digital intervention.
Additionally, it is important to note that all the approaches in-
cluded in the manuscript have the potential for bias based upon
the individuals conducting the study and the research methods
used. These challenges of bias can be addressed through care-
ful study designs, transparent reporting, following of ethical
guidelines and ongoing evaluation.

We first noticed that community-based initiatives were the
most frequently used in clinical trials to improve DEI because
it was specific targeting. Furthermore, it addressed some of the
root causes of less minority inclusion in trials including pre-
vious implicit and explicit biases and negative perspective'l®.
Using the education of physicians and patient recruitment spe-
cialists, they were able to further explore the importance of
DEI in clinical trials, which was successful in the given stud-
ies. Using this education as a baseline, the other interventions
such as direct recruitment based on location and stakehold-
ers were also effective. These types of approaches are less
difficult to do in comparison to some digital interventions be-
cause many do not require extensive development. For exam-
ple, talking to community stakeholders may take time, but it
has extreme benefits in recruitments and is relatively straight-
forward?®. With education, it is a similar case because many
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education materials are available online including sites like

Coursera?,

However, the major drawback of this type of intervention
is that it requires accessible resources and a time commit-
ment. In order to educate specialists and the public, there
must be reputable research and time dedicated to these tasks;
in direct recruitment, traveling to different populations and
communicating with stakeholders may be a burden and cre-
ate extra costs in the long run. Additionally, direct recruit-
ment methods may include having unintended consequences
like excluding certain individuals from recruitment. For ex-
ample, the two largest figures in direct recruitment are stake-
holders and physicians, so recruitment depends on the specific
locations or individuals they choose to target, which can inad-
vertently exclude certain groups of patients?*. Furthermore,
educational approaches must be created with the goal of sus-
tainability because as the patient population grows more di-
verse, the education methods and materials must be adapted
to continue to serve their purpose of enhancing DEI in clini-
cal trials. Nonetheless, community-based initiatives have been
proven successful and are currently effective methods being
used to increase DEI in clinical trials.

In terms of digital interventions, they are also very common
in the recruitment of minority candidates. In this century, so-
cial media is very popular and is often a useful tool in order
to attract certain populations; many studies used this narrative
in order to recruit specific ethnic, racial, and sexual minori-
ties in their clinical trials successfully®2. Digital interventions
using the internet and social media have the potential to expo-
nentially grow because of the increased dependence upon and
use of social media. Furthermore, this intervention does not
have many transportation or development barriers because of
the accessibility of social media and the internet. The other
type of digital intervention is decentralization through the use
of tools in patients homes. Like social media, phones have
been proven to be a common device in the majority of adults
homes in the United States, thus they allow remote data col-
lection“?. These solutions address minorities living in remote
populations or those who cannot cover transportation costs.
However, there are still limitations in accessibility with digital
tools since some patients and communities do not have access
to cellular devices and the technology used in these methods
may not be accessible for all individuals of a rural popula-
tion. Furthermore, for both digital interventions and decen-
tralization methods, ethical concerns surrounding data secu-
rity may arise based on individual studies, an issue which can
take significant time and money to solve. Regardless, digital
interventions seem to be the future of DEI in clinical trials:
they take development but they increase the accessibility of
trials greatly to many different minority groups. Especially in
the age of the internet, many barriers can be overcome using
digital tools including geographical, financial, attitudinal, and

language barriers.

Conclusion

The current literature shows that DEI methods can be effec-
tive in recruiting diverse populations, and barriers to their im-
plementation negatively impact clinical trial validity. Impor-
tantly, many clinical trials are not held accountable for patient
recruitment through a DEI lens. Even with various methods
to increase DEI in clinical trials, recruiters and recruitment
specialists must actively prioritize DEI in order to create equi-
table results for the trials. Using the methods reviewed in this
study more frequently with more purpose will increase DEI in
clinical trials, thus setting a standard for American healthcare.
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