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ABSTRACT

Objective A lack of transparent reporting of race and
ethnicity in clinical research limits the ability to identify
health inequities and evaluate to what extent clinical
research includes diverse populations. Our objectives
are: (1) to identify study characteristics associated with
reporting race and ethnicity of clinical study participants
and (2) to document temporal trends in race and ethnicity
reporting on ClinicalTrials.gov.

Design Cross-sectional analysis of interventional

trials and observational studies from 2009 to 2024;
multivariable logistic regression assessed study-level
factors associated with reporting race and ethnicity.
Setting Global registry of clinical studies (ClinicalTrials.
gov).

Participants 58163 studies with posted results and
without early termination.

Exposures Study characteristics: sponsor trial phase,
study type and country.

Main outcomes and measures Reporting of race,
reporting of ethnicity, reporting of both.

Results Among 58163 studies (mean enrolment=1215
participants), 44.8% did not report race or ethnicity to
the repository (mean enrolment=1481 participants).

The proportion of studies reporting both race and
ethnicity rose from 7.4% in 2013 to 54.6% in 2024. In
multivariable models, observational studies had lower
odds of reporting race and ethnicity (OR 0.55, 95% Cl
0.49 t0 0.61) compared with interventional trials. Phase 4
trials were least likely phase to report race and ethnicity
(OR=0.32; 95% Cl 0.29 to 0.35), and studies with only
National Institute of Health funding were more likely to
report race and ethnicity compared with studies with any
industry funding or sponsorship (OR=1.70, 95% Cl 1.61
to 1.79). For studies that reported race, White participants
comprised >50% each year based on study-level
percentages; proportions of Asian participants declined,
and Black participants fluctuated. ‘Not Hispanic or Latino’
remained >80% of reported ethnicity annually.
Conclusions Race and ethnicity reporting on
ClinicalTrials.gov has improved markedly yet remains
incomplete, with shortfalls in late-phase and observational
studies.

BACKGROUND

Racial and ethnic disparities in access to care

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Racial and ethnic disparities in health outcomes
are well documented, yet clinical studies often lack
diverse participation. Prior assessments of diversi-
ty tend to focus on specific diseases or therapeutic
areas, limiting our understanding of reporting prac-
tices across the broader clinical research landscape.

WHAT THIS STUDY ADDS

= Among over 58000 clinical studies, reporting of
both race and ethnicity rose from 7.4% in 2013
to 54.6%in 2024. National Institute of Health-
sponsored studies, interventional trials and US-
based studies were more likely to report race and
ethnicity, while observational and phase 4 studies
were less likely.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings suggest that while reporting has im-
proved, gaps persist in certain study types. Efforts
to address reporting in observational and late-phase
studies alongside initiatives to recruit and retain di-
verse participants may help ensure clinical research
better reflects the populations it aims to serve.

Race is a socially constructed trait which can
sort humans into groups based on observed
characteristics,* ° exists as a byproduct of
the process of racialisation, and can be used
as a proxy for exposure to parts of systemic
racism.® Ethnicity is a socially constructed
trait used or assigned to sort humans into
groups based on characteristics like shared
culture and national origin. Despite recog-
nised disparities identified using race and
ethnicity, an extensive body of literature
suggests that clinical studies—the founda-
tion of evidence-based medicine—often lack
diverse participation and fail to adequately
represent populations disproportionately
affected by diseases.”” These representa-
tion gaps are concerning given that racial
inequities in highly prevalent conditions

Dr Michael D Green; and health outcomes are well documented  like cardiovascular disease persist. Black
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heart failure mortality compared with White patients."”

Similarly, among older adults in the USA, racial dispar-

ities in mortality become more pronounced as cardi-

ovascular disease burden increases, even when Black
adults initially show comparable or lower risks of disease
progression.'’ Many researchers and institutions have
emphasised the rationale for greater diversity in clinical
research.®? ! Without appropriate representation, study
findings may lack generalisability and risk exacerbating
existing disparities among underrepresented racial and
ethnic groups." ' In response, several US federal agen-
cies launched initiatives prior to 2025 to encourage
greater inclusion in clinical studies.'®'” Notable efforts
include the National Institute of Health (NIH) Revitali-
sation Act of 1993 and the Food and Drug Administra-
tion 2020 guidance on Enhancing the Diversity of Clinical

Trial Populations."

Despite these policy efforts, comprehensive and system-
atic evaluations of racial and ethnic representation in
clinical studies remain limited.* Existing assessments
tend to focus on specific diseases, time-periods or ther-
apeutic areas, resulting in a lack of systematic evalu-
ation of diversity in clinical trials.” 2** ClinicalTrials.
gov, the largest publicly available repository of clinical
study results, includes participant characteristics such as
race and ethnicity.25 Since 2017, the NIH Policy on the
Dissemination of NIH-Funded Clinical Trial Information
requires clinical studies to report race and ethnicity infor-
mation to ClinicalTrials.gov.7

To address existing gaps, we analysed more than 58000
interventional and observational clinical studies regis-
tered on ClinicalTrials.gov from 2000 to 2024. Our objec-
tives were twofold:

1. To assess the state of race and ethnicity reporting to
ClinicalTrials.gov and examine key study characteris-
tics associated with reporting race and ethnicity.

2. To present the distribution of participant racial and
ethnic identities across key study characteristics.

METHODS

Data extraction

We queried the ClinicalTrials.gov registry using version
2 of the application programming interface (API) from
the registry’s inception in February 2000 to 19 December
2024. This period was selected to align with the estab-
lishment of the NIH Office of Management and Budget
(OMB) Race (and) Ethnicity Standard in 1997, ensuring
that studies in the USA reported since the inception
of ClinicalTrials.gov in 2000 would be consistent with
reporting guidelines.

We only included studies with results using the Study
Results binary indicator retrieved using the API version
2. On filtering, we retrieved 58163 studies. We obtained
data for the following columns for each of the studies:
NCT ID (the unique study identifier), Overall Status
(status of study recruitment), Start Date (date first partic-
ipant enrolled), Sponsor (the organisation or person

who initiates the study and has authority and control
over the study), Funder Type (category of organisation
that provides funding for the study), Primary Completion
Date, Last Update Post Date, Study Type (interventional
or observational), Phases, Enrolment, Characteristics
(demographic information collected at beginning of
study). We selected this subset of columns because we
hypothesised they may impactrace and ethnicity reporting
practices.

We restricted our analysis to exclude terminated trials,
which are ‘stud(ies) (which) halted prematurely and will
not resume; participants are no longer being examined
or receiving intervention’.** Under the Public Health
Service Act, only trials with approved or licensed products
that reach their primary completion date are subject to
reporting results to ClinicalTrials.gov. Terminated trials
that are stopped before their primary completion date
may have incomplete or inconsistently reported demo-
graphic results (including race and ethnicity), which
could introduce misclassification bias into our analysis.””

Additionally, we used publicly available data from the
Aggregate Analysis of ClinicalTrials.gov (AACT) database
to obtain information on the country where the trials were
registered.”® We used the 1 January 2025, pipe-delimited
files to obtain the ‘country’ data which has the registered
facilities/sites of the individual trial. AACT files are avail-
able at: aact.ctti-clinicaltrials.org/downloads.

Race and ethnicity data processing
The ClinicalTrials.gov data was retrieved from the API
version 2 in a JSON format and Python (V.3.8.16) was
used to load, parse and convert the data into a data
frame. We then used Python to iteratively extract race and
ethnicity data from the ‘Characteristics’ column, which
revealed significant variability in the methods used to
report race/ethnicity. In contrast, the other variables we
pulled were provided in a standardised format. For race
and ethnicity, some data were reported using the NIH/
OMB standards, while others used customised categories
and table formats. This variability resulted in the need
for refinement of our data extraction script to uniformly
capture race and ethnicity data. Our script returned an
error for 29 entries (0.04% of studies) which contained
empty tables or ‘NA’ placeholders—these entries had to
be manually judged by a member of the study team.
Following the initial extraction process, we manually
reviewed a random sample of 1000 rows for accuracy and
completeness. The manual review uncovered 9 (0.9% of
the 1000 checked) errors due to nested tables, inconsis-
tencies in table naming, incorrect data types, and studies
with more than 2 race/ethnicity tables. Examples of
these cases are provided as a online supplemental file 2.
We corrected seven of these errors by updating the logic
in our Python script; however, we were unable to imple-
ment robust logic to address studies with greater than
two race and ethnicity tables and with inconsistencies in
table naming due to wide variation in the data structures.
As a result, 115 studies (0.20% of all studies) with more
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than two race/ethnicity tables and 27 studies (0.05% of
all studies) with inconsistencies in table naming had to
be manually adjudicated by a member of the study team.
Following the corrections, we performed a manual valida-
tion of 250 rows where we identified no errors.

Race and ethnicity categorisation

We mapped all customised race and ethnicity categories
to the standardised NIH/OMB categories as defined in
the online supplemental table 1) (accessed in 2024).%
When the race or ethnicity was listed as ‘unknown or
not reported’, those participants were included in our
participant level tabulations. However, studies that did
not report any race or ethnicity data were excluded
from analyses focused on participant diversity. We used
keyword search to make initial categorisations. A member
of the study team (VG) reviewed all categorisations and
manually judged any records that did not align with the
predefined keywords. The NIH/OMB definitions used
for categorisations are presented in online supplemental
table 1.

While all studies included in the ethnicity analysis
reported some form of ethnicity data, many tables also
included an ‘unknown or not reported’ category, which
reflects the portion of participants for whom ethnicity is
not provided. Additionally, a subset of studies (n=1560,
2.7% of all studies) reported race and ethnicity in a single
combined table. In these cases, it was unclear whether
‘unknown or not reported’ referred to race, ethnicity or
both. To avoid potential misclassification, these ambig-
uous entries were excluded from analyses.

Determining funding source for studies

We derived the funding source of a study based on the
listed sponsors and collaborators using an approach docu-
mented elsewhere.””™ The schema for determining the
funding source of a study is presented in online supple-
mental table 2.

Country classification

Using the ‘countries’ pipe delimited file from the AACT
database, we matched the listed country to the NCTID
number for the clinical studies included in our analysis.
All countries that were listed ‘United States’, ‘United
States of America’, ‘USA’ or ‘US’ were considered United
States-based studies, and all others were considered non-
United States-studies. For studies with multiple countries
listed, we also had a category for ‘at least-one US site’.

Analysis plan

We evaluated factors associated with the reporting of race
and/or ethnicity information on ClinicalTrials.gov using
multivariable logistic regression. Three binary outcomes
were created: (1) reporting race, (2) reporting ethnicity
and (3) reporting both. For each outcome, we fit a gener-
alised linear model with a binomial error distribution
and logit link using the RStudio glm function (RStudio
2024.04). Covariates included in the models were funder
type (Industry (reference), NIH, Other, Other US

Federal), trial phase (phase 1 (reference), early phase 1,
phase 1/2, phase 2, phase 2/3, phase 3, phase 4, other
or unspecified), study type (Interventional (reference)
vs Observational), and study location (no US sites (refer-
ence), at least 1 US-based site, only US based sites). We
also performed a secondary analysis limited to studies
conducted only in the USA to assess race and ethnicity
reporting within a single regulatory environment.

Next, we examined temporal trends in race and
ethnicity reporting. We presented trends in reporting
both categories together and separately, as well as changes
in participant diversity over time by study characteris-
tics. To reduce the influence of larger studies on annual
trends, we first calculated the within-study percentages
for each race and ethnicity category, then averaged these
percentages across studies for each year.

For these trends, we used the year of the study’s Last
Update Post Date,”® which reflects the most recent date
on which changes to the study record (including race/
ethnicity) were made. We selected this date because it
best reflects the point at which results are most likely to
be complete. In addition, other time fields such as study
registration and start date often precede the availability of
results. The study’s Last Update Post Date values range from
2009 to 2024; thus, 2009 was the first year that race and
ethnicity data were reported to the repository.

Patient and public involvement
As an analysis of trial level data, this section is not appli-
cable.

RESULTS

Our results consider a total of 58 163 clinical studies, with
72.2% having at least one site in the USA. Table 1 presents
key characteristics of the included studies, separated by
reporting type.

Likelihood to report race and/or ethnicity

Among the studies registered worldwide between 2009
and 2024, several design and operational characteristics
were independently associated with whether investiga-
tors reported both race and ethnicity to ClinicalTrials.
gov (figure 1). Compared with interventional trials,
observational studies had lower odds of reporting race
and ethnicity (OR=0.55; 95% CI 0.49 to 0.61). Phase 4
trials were the least likely of all phases to report race and
ethnicity (OR=0.32,95% CI 0.29 to 0.35), and studies with
other funding sources (OR=0.78, 95% CI 0.74 to 0.83)
were also less likely to report race and ethnicity data. In
contrast, studies with only US sites (OR=5.14, 95% CI 4.84
to 5.47), or with at least one site in the USA (OR=5.93,
95% CI 5.53 to 6.36) were more likely to report race and
ethnicity compared with those outside the USA.

Temporal trends in reporting race and ethnicity
Reporting of both race and ethnicity has improved over
time (figure 2). In 2024, 54.6% of all studies reported
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Table 1 Characteristics of clinical trials stratified by race and ethnicity reporting structure
Overall Customised NIH/OMB Not collected

n 58163 10438 (17.95) 21663 (37.25) 26062 (44.80)

Phase, n (%) Early phase 1 310 (0.5) 35 (0.3) 175 (0.8) 100 (0.4)
Phase 1 4274 (7.3) 908 (8.7) 1883 (8.7) 1483 (5.7)
Phase 2 16006 (27.5) 2767 (26.5) 7040 (32.5) 6199 (23.8)
Phase 3 11706 (20.1) 2952 (28.3) 3512 (16.2) 5242 (20.1)
Phase 4 6187 (10.6) 995 (9.5) 1696 (7.8) 3496 (13.4)
Other phase 19680 (33.8) 2781 (26.6) 7357 (34.0) 9542 (36.6)

Sponsor, n (%) Industry 32362 (55.6) 7133 (68.3) 10251 (47.3) 14978 (57.5)
NIH 8624 (14.8) 1232 (11.8) 4846 (22.4) 2546 (9.8)
Other 14358 (24.7) 1596 (15.3) 5449 (25.2) 7313 (28.1)
Other US Federal 2819 (4.8) 477 (4.6) 1117 (5.2) 1225 (4.7)

Country, n (%) At least one US site 9732 (16.7) 3025 (29.7) 3471 (16.3) 3236 (13.2)
No US sites 14085 (24.2) 2360 (23.1) 2954 (13.9) 8771 (35.7)
Only US sites 32258 (55.5) 4816 (47.2) 14870 (69.8) 12572 (51.1)
Missing 2088 (3.58) - - -

Study type, n (%) Interventional 54481 (93.7) 10026 (96.1) 20920 (96.6) 23535 (90.3)
Observational 3682 (6.3) 412 (3.9) 743 (3.4) 2527 (9.7)

Enrolment, mean (SD)

1214.6 (36339.7)

2212.4 (55628.1) 4129 (6711.2) 1481.4 (40859.3)

NIH, National Institute of Health; OMB, Office of Management and Budget.

both race and ethnicity, a gradual increase from 7.4% in
2013.

In studies reporting ethnicity, ‘Not Hispanic or Latino’
was the most common category, making up 83.2% of
participants in 2024 (figure 3). While certain subgroups,
including early phase 1 and industry-funded studies,
showed higher proportions of participants identifying as
‘Hispanic or Latino’ in certain years, these differences
were not sustained (online supplemental figures 1-12).

In studies that reported race, ‘White’ was the most
common category, making up more than 50% of partic-
ipants each year (figure 4). The racial distribution
remained relatively stable over time, and there was a
gradual decline in the proportion of ‘Asian’ partici-
pants, while the proportion of ‘Black or African Amer-
ican’ participants showed variability from year to year.
When stratified by trial phase, funder type, and study
design, the overall patterns persisted: ‘White’ participants
remained the majority, and changes in representation of
other racial and ethnic groups were inconsistent across
subgroups. Stratified results are shown in online supple-
mental figures 1-12.

DISCUSSION

To our knowledge, this is the largest study to systemat-
ically document long-term trends in the reporting of
race and ethnicity to ClinicalTrials.gov and to quan-
tify the characteristics of studies that are more likely to
report race and ethnicity. Sufficient representation in
clinical studies is essential in evaluating interventions

and products across diverse populations, ensuring that
they do not reinforce existing biases. In 2009, over 50%
of registered studies failed to report race or ethnicity, or
both; by 2024, this proportion had fallen to 17%. Early-
phase trials, interventional trials, and studies that are
conducted in the USA were most likely to report race and
ethnicity. Among US studies, the frequency of race and
ethnicity reporting differs between federally sponsored
and industry-sponsored studies. However, NIH-funded
studies were more likely to report both race and ethnicity.

Race is more commonly reported than ethnicity;
however, in recent years, over half of registered studies
report both race and ethnicity, and more than three-
quarters report race alone. In 2024, most adult partici-
pants were classified as either White or Black. Given that
ClinicalTrials.gov also includes international studies, the
low and declining percentage of Asian and other racial
groups is concerning, especially considering the large
prevalence of Asian individuals globally. Racial catego-
ries like ‘Asian’ are descriptive of a diaspora of diverse
people. For example, Asian is a racial group which can
represent the populations of the two largest countries in
the world (India and China). In the USA, Asian individ-
uals represent approximately 7% of the country’s popula-
tion.* While the geographic context and racial dynamics
of the countries where the research is being conducted
must be considered, the availability of multilingual
recruitment and reporting resources is critical to diversity
initiatives.”® Across all study years, observational studies
were consistently less likely than interventional trials to
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Odds Ratio & 95% Confidence Interval

Figure 1
logistic regression models. NIH, National Institute of Health.

report race, ethnicity or both. Additional work is needed
to better understand why these studies are not reporting
race and ethnicity data, as this information is available
to study sponsors. Previous analyses have shown that
trials delay reporting results to ClinicalTrials.gov, despite
ethical and regulatory mandates.”® In examples where
both peerreviewed literature and the registry are used,
there is a large proportion of studies which have no avail-
able public results, despite concluding more than 7 years
prior to evaluating reporting.”” The largest study exam-
ining race and ethnicity of participants of studies regis-
tered to ClinicalTrials.gov examined only interventional
studies.™ Their findings on trial characteristics which
are associated with reporting race and ethnicity largely
matched ours, and they also found that the proportions
of the race and ethnicity of the participants varied greatly
when compared with the US Census data. Progress in

Characteristics of studies that report race and ethnicity to ClinicalTrials.gov, 2009-2024. ORs from multivariable

reporting and evaluating the representativeness of trials
is still lacking collectively.

Although identifying the race and ethnicity of indi-
viduals who are participating in clinical research is
important, identifying the societal mechanisms which
cause health disparities is also important. Racism is the
act (or presence) of structured inequality based on
racial categories operating through interpersonal, insti-
tutional, and/or structural mechanisms.* Racism is one
of the societal mechanisms which can affect health.* For
example, examining racism from an ecosocial framework
illustrates how discrimination can exert harmful effects
across multiple sources and across lifecourse.”' It has
been posited that the unequal treatment of individuals
through racism is one of the primary drivers of health
differences for individuals.*** Using research to improve
clinical care requires including individuals from diverse
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Figure 2 Proportion of studies reporting race/ethnicity over time.

social circumstances, but it also demands that interven-
tional research extends beyond just inclusion to examine
equity in clinical outcomes.

We did not stratify by intervention type or disease
area, which limits our ability to evaluate specialty-specific
reporting patterns. This represents an important area for
future work, as prior studies using both ClinicalTrials.gov
and peer-reviewed manuscripts have demonstrated varia-
tion in representation across specialties.* > Additionally,
clinical trials should consider disease-specific disparities,
ensuring that the composition of participants reflects the
populations most affected by the condition. Clinical Trials.
gov includes more than just interventional trials, and the
repository is based on the most recent updates provided
by the study sponsors which can lead to some changes
over time from various incentives and monitoring.** The

100 279% 42% 46% 2
80 I
60
40 77.5%
44.8%

20

4.4%

Percentage of Participants by Ethnicity

dynamic nature of the database raises the possibility of
some variation in how data are recorded over time.

Limitations

Race and ethnicity definitions differ across countries.
In this study, we used NIH/OMB categories, which
are standard for reporting in the USA where Clini-
calTrials.gov is hosted and these classifications were
developed. However, we acknowledge that race and
ethnicity are social constructs that depend on context,
which may affect interpretation of our findings. We
used a combination of keyword search and manual
review to verify that the hundreds of customised race
options matched the NIH/OMB options that were
presented. While both keyword searches and human
review are subject to error, we are encouraged by the
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diminishing proportion of trials using customised
methods for race and ethnicity categorisation over
time. Terminated trials were excluded from our study,
but there is relevant concern about the representation
of the individuals within these trials as well.*’ There is
increasing pharmaceutical research and development
activity in low- and middle-income countries,48 which
have differing racial and ethnic populations alongside
interpretations of race. Our process provided an over-
view from our US-centric perspective. We encourage
other investigators to evaluate race, ethnicity, and
other systems of social hierarchy resulting in inequi-
ties in different settings. Finally, while ClinicalTrials.
gov is the most comprehensive public registry of
trial data, it does not capture all relevant informa-
tion. A previous analysis found approximately 19% of
drug trials published in peer-reviewed journals were
not reported to ClinicalTrials.gov. 57 There are valid
concerns of missingness of race and ethnicity data
and should not be considered the entire picture of
clinical study representation.

Future directions

There are many initiatives and strategies aimed at
increasing diversity in clinical trials.” '® *°! Advocacy
groups, like the American Heart Association, have
initiated a research network focused on the science
of promoting diversity in clinical trials, with ongoing
projects related to community engagement to address
barriers to clinical trial participation in minority
populations, including mistrust, lack of comfort, and
lack of information.””* Decentralised clinical trials
have also emerged as a mechanism for providing more
opportunities for underrepresented racial and ethnic
populations to participate in clinical research.” With
the proliferation of technology and the internet,
digital tools are also another promising venue for
reaching more diverse populations,” °” although

consistent internet access remains a barrier. Collec-
tively, these approaches for randomised controlled
trials, along with other study designs,58 % should be
implemented in parallel to increase representation in
clinical research. This includes having clear targets
and priorities for improving diversity and reporting
their progress towards this goal.

Since they are socially constructed categories, the
meanings of race and ethnicity as well as targets for
diversity in trials will change over time. We conducted
this analysis to assess the current state of racial and
ethnic diversity in clinical research. Transparency in
reporting clinical study findings remains essential.
While progress in reporting race and ethnicity data to
ClinicalTrials.gov may be a sign of understanding the
value of this information, it is important that investi-
gators also prioritise initiatives to consistently recruit
and retain socio-demographically diverse partici-
pants.'” Further investigating the reporting of gender
after the introduction of a new gender eligibility
description registry in 2017°° could provide another
avenue for investigating sociodemographic diversity.

CONCLUSIONS

We found that reporting of both race and ethnicity
has improved over time, with several study character-
istics associated with whether sponsors reported both
participant race and ethnicity to ClinicalTrials.gov.
While there has been an improvement in reporting
practices, more work is still needed. In 2024, 17.2%
of studies still did not report any data on race and
ethnicity, and 28.2% only reported either race or
ethnicity. Additionally, ‘Not Hispanic or Latino’ and
‘White’ were the most common categories across
time, with the breakdown of race and ethnicity cate-
gories not aligning with US Census data across time.
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Each study team has the resources, guidance and ability
to retain race and ethnicity data in some form. Empha-
sising diversity in clinical trials, reporting participant
sociodemographic information and consistently imple-
menting guidelines and policies around reporting are
crucial for continued progress and improvement.
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