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A B S T R A C T

Objectives: This study aimed to evaluate the diversity of clinical trials informing assessments conducted by the Institute for
Clinical and Economic Review.

Methods: This was a cross-sectional study of pivotal trials included in completed Institute for Clinical and Economic Review
assessments over 5 years (2017-2021). Representation of racial/ethnic minority groups, females, and older adults was
compared with the disease-specific and US population, using a relative representation cutoff of 0.8 for adequate
representation.

Results: A total of 208 trials, evaluating 112 interventions for 31 unique conditions, were examined. Race/ethnicity data were
inconsistently reported. The median participant-to-disease representative ratio (PDRR) for Blacks/African Americans (0.43
[interquartile range (IQR) 0.24-0.75]), American Indians/Alaska Natives (0.37 [IQR 0.09-0.77]), and Hispanics/Latinos (0.79
[IQR 0.30-1.22]) were below the adequate representation cutoff. In contrast, Whites (1.06 [IQR 0.92-1.2]), Asians (1.71 [IQR
0.50-3.75]), and Native Hawaiian/Other Pacific Islanders (1.61 [IQR 0.77-2.81]) were adequately represented. Findings were
similar when compared with the US Census, except for Native Hawaiian/Pacific Islanders, which was substantially worse.
Relative to all trials, a higher proportion of US-based trials adequately represented Blacks/African Americans (61% vs 23%,
P , .0001) and Hispanics/Latinos (68% vs 50%; P = .047), but a lower proportion adequately represented Asians (15% vs
67%, P , .0001). Females were adequately represented in 74% of trials (PDRR: 1.02 [IQR 0.79-1.14]). Nevertheless, older
adults were adequately represented in only 20% of trials (PDRR: 0.30 [IQR 0.13-0.64]).

Conclusions: The representation of racial/ethnic minorities and older adults was inadequate. Efforts are needed to enhance the
diversity of clinical trials. Standardized and transparent evaluation of trial diversity should be part of the health technology
assessment process.
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Introduction

There are concerns about the lack of diversity in clinical trial
populations, which has implications for both generalizability and
fairness, particularly because new therapies are regularly being
introduced in the United States. In 1986, the National Institutes of
Health established a policy encouraging researchers to include
women and minorities in clinical research, and the US Congress
made what had formerly been a policy into public law through a
section in the National Institutes of Health Revitalization Act of
1993, as part of an effort to enhance the diversity of clinical trial
populations. Similarly, over the last 3 decades, the US Food and
Drug Administration (FDA) has created various guidelines for
clinical trial sponsors to encourage diverse demographic enroll-
ment.1,2 Nevertheless, evaluations of clinical trials that support
drug and vaccine approvals over the last decade have found that

racial/ethnic minorities and women continue to be inadequately
represented in clinical trials.3-10 Other research have also noted
that specific demographic information, particularly race and
ethnicity, are not adequately captured in clinical trials,11 further
masking the lack of diversity.12

As a health technology assessment (HTA) organization that
provides evidence-based information on new therapies to help
inform pricing, coverage decisions, and patient-centered policies,
Institute for Clinical and Economic Review (ICER) focuses on many
of the most important therapies coming into the market, often
representing the newest technologies with the greatest benefits.
Unlike the FDA, which has regulatory authority on the approval of
new therapies, ICER’s work is intended to help inform pricing,
coverage decisions, and patient-centered policies on the use of
these therapies. We believed that evaluating the representative-
ness in a sample of ICER reviews would inform the discussion on
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clinical trial diversity. Additionally, as a leading voice for inde-
pendent HTA in the United States, ICER is considering methods to
rate studies for representativeness in an effective and transparent
manner. This study is an important first step in informing that
process. Our aim was to evaluate representativeness in the pivotal
clinical trials that served as the backbone of ICER’s assessment
over the past 5 years. Previous studies in this area have evaluated
diversity based on a single demographic characteristic, such as
racial group (eg, Black and White participant representation),9 or
in a specific disease area (eg, cardiovascular disease).5,9 Further-
more, many of these studies have often defined diversity in clin-
ical trials relative to the US population. In this study, we
investigated how well information on sex, race, ethnicity, age, and
socioeconomic factors of participants were reported and whether
racial/ethnic minority groups, females, and older adults were
adequately represented compared with disease-specific preva-
lence estimates and the US population. We further investigated
how representation, particularly for race/ethnicity, differed when
we evaluated the full set of clinical trials vs only US-based trials.

Methods

Design

This cross-sectional study examined the trials that informed
ICER assessments between 2017 and 2021. Because ICER focuses
mainly on drug assessments, for consistency, we excluded
nondrug assessments from our evaluation. Trials that included
only children (patients #18 years) were also excluded.

Data Sources and Extraction

We identified the trials (phase 2 and beyond) that informed
ICER drug assessment between January 2017 and December 2021.
Data were extracted from the article, supplemental materials, and
the clinicaltrials.gov database for the following 5 categories: (1)
recruitment details, (2) race, (3) ethnicity, (4) sex, and (5) age.
Recruitment details included the following: the total sample size,
whether the study was conducted in the United States (Y/N),
whether the study was conducted exclusively in the United States
(Y/N), the proportion of patients enrolled in the United States, the
proportion of centers in the United States, and whether race was
reported by country of enrollment (Y/N). Data on race included the
following: whether race was reported (Y/N), percentage of the
trial population who were White, Black/African American, Asian,
American Indian/Alaska Native, Hawaiian/Pacific Islander, .1 race,
or other. We used the FDA’s recommended Office of Management
and Budget racial/ethnic categories.13 Data on ethnicity included
the following: whether ethnicity was reported (Y/N), percentage
of the trial population who were Hispanic/Latino, not Hispanic/
Latino, or not reported/unknown. Relatedly, we also collected in-
formation on whether the trial included socioeconomic status
(SES) measures (Y/N). For this study, SES could be measured by
income, educational level, parents’ income, or educational level.
Data on sex included the following: whether sex was reported (Y/
N), the percentage of the trial population who were female,
whether the trial had exclusion criteria targeting females, and, if
so, the details of those exclusion criteria. Data on age included the
following: whether age was reported (Y/N), percentage of the trial
population over 65 years of age, mean age and SD, age range, and
age criteria. If data differed between reports on clinicaltrials.gov
and the article, preference was given to the published article.

For disease-specific prevalence estimates, we searched the
Global Burden of Disease (GBD) database to identify US-specific
prevalence data for sex (female/male) and age ($65 years). GBD

is a comprehensive, publicly available, epidemiologic data set
supported by the World Health Organization.14 GBD database
provides an array of estimates for health conditions around the
world, including prevalence and incidence estimates. The GBD
database provides separate estimates for each country and US
state. In this article, we obtained estimates from the United States
of America in 2019. Race/ethnicity data (and sex and age data
when unavailable in the GBD database) were obtained from the
Centers for Disease Control and Prevention website15 or through
academic or nonprofit organization sources that are regularly used
by clinicians and patients (eg, Cystic Fibrosis Foundation, Cancer-
Rates.info). If data were unavailable through those sources, a
comprehensive literature search was conducted to obtain peer-
reviewed journal articles that estimated the prevalence of US
disease by sex, age, race, and ethnicity. Finally, we used the 2021
US Census data for comparison to the US population because it
aligned with the year of the last ICER assessment evaluated, and
we assumed that US population data were unlikely to have
changed significantly across the 5 years.

Outcomes

The primary outcomes evaluated were the following: (1)
reporting of race, ethnicity, sex, age, and SES across all trials; (2)
representation of racial/ethnic minority groups, female, and older
individuals.

Statistical Analysis

Descriptive statistics were provided for the reporting of de-
mographic characteristics. The number of trials with missing data
for each category was reported. We evaluated the representation
of race, ethnicity, sex, and age in the trials relative to both the
proportion of those groups in the disease population and the
general US population using a metric of “participation-to-disease
representative ratio” (PDRR) and “participation-to-population
representative ratio” (PPRR). Traditionally, PPRR has been used to
estimate representativeness in trials. Because there are known
differences in the prevalence of diseases across demographic
groups, we evaluated PDRR as an estimation of representative-
ness based on disease-specific prevalence data. We presented
median estimates and associated interquartile range (IQR). A
metric of “participation-to-prevalence ratio” was previously used
by investigators,16,17 who noted that a ratio between 0.8 and 1.2
indicated adequate representation relative to disease population,
and ,0.8 or .1.2 represented under or overrepresentation. We
used a criterion of ,0.8 to represent underrepresentation. We
limited our calculation to only PPRR in situations that we did not
have reliable disease-specific prevalence data. If trial-specific
demographic characteristics were not reported or were unreli-
able (eg, race categories were not separated), no comparison was
made. Age-specific or sex-specific trials were excluded from sex/
age PDRR/PPRR calculations. Similarly, if a trial was conducted
exclusively outside of the United States, we excluded the trial
from all the race/ethnicity PDRR/PPRR calculations. These trials
were excluded from our analysis because all trial participants
were recruited from places that are likely demographically
distinct from the United States and are unlikely to represent the
racial and ethnic diversity of the US population. To assess dif-
ferences in PPRR or PDRR for trials that recruited patients
exclusively in the United States compared with trials that
recruited patients globally (both inside and outside the United
States), we recalculated the PDRR and PPRR for the US-based
trials only as a secondary analysis. Finally, we presented the re-
sults of PDRR and PPRR by condition. Analyses were completed
using Microsoft Excel.
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Results

General Characteristics and Reporting

There were 45 completed ICER reports between 2017 and 2021,
of which 6 were excluded because they covered non-
pharmacologic interventions or included only trials of children
(patients #18 years) (Fig. 1). The 39 reports examined 31 unique
conditions, including 112 interventions and 208 Pivotal trials with
183 086 patients. Of the 208 trials, 182 (87.5%) were Phase 3 and
beyond, whereas the remaining 26 (12.5%) were Phase 2. Most
trials were multinational, with 157 (75%) trials conducted in the
United States and other countries, 35 (17%) exclusively US-based,
and 16 (8%) trials conducted outside of the United States. All tri-
als reported participants’ average age, and all but 1 trial reported
sex. Nevertheless, race/ethnicity characteristics were not consis-
tently reported across trials, with 92 (50%) trials providing infor-
mation on all 5 racial categories and 82 (42%) reporting on all
racial and ethnic categories. Specifically, 173 (90%) trials reported

White, 149 (78%) reported Black/African American, 105 (55%) re-
ported American Indian/Alaska Native alone, 138 (72%) reported
Asian, 97 (51%) reported Native Hawaiian/Pacific Islander, 112
(58%) reported Hispanic/Latinos, and 19 trials (9%) did not provide
any information on race/ethnicity. None of the trials reported in-
formation on SES.

Race and Ethnicity

Table 1 presents PDRR and PPRR results for all racial/ethnic
categories. The number of trials included in the analysis for each
racial/ethnic category differed because of variability in reporting
and the lack of reliable disease-specific prevalence estimates for
some categories. Among the 173 trials that reported White,
adequate representation as assessed by PDRR was achieved in 159
trials (92%), with a median PDRR of 1.06 (IQR 0.92-1.2). In contrast,
Black/African Americans (analytic group: 149 trials) achieved
adequate representation in only 35 trials (23%), with a median
PDRR of 0.43 (IQR 0.24-0.75). Similarly, American Indians/Alaska

Figure 1. Flow chart of clinical trials included in this study.

45 completed ICER reports
(January 2017 – December 2021)

6 reports focused on non-
pharmacological interventions
& children excluded

39 ICER Reports
(31 Unique conditions)

26 (12.5%) Phase 2
182 (87.5%) Phase 3 and beyond

(24 trials with no reported age
criteria or age criteria <65 years

excluded)

Trials that reported % of
patients≥ 65 years:

aAverage age was reported in all
studies

Race/Ethnicity: Trials that reported
% White: 173 (90%)
% Black: 149 (78%)
% Asian: 138 (72%)

Sex:
Trials that reported %
female: 186 (99.5%)

% American Indian/Alaska Native:
105 (55%)

Agea:

55 (30%)

% Hawaiian/Pacific Islander: 97
 (51%)

% Hispanic: 112 (58%)

(16 trials conducted exclusively
outside of the US excluded)

(21 trials that evaluated sex-specific
topics excluded)

Total Number of trials: 208

Eligible for Analysis

Final Analysis Set

Age
Total Eligible Trials = 184

Race and Ethnicity
Total Eligible Trials = 192

Sex
Total Eligible Trials = 187
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Natives (analytic group: 71 trials) achieved adequate representa-
tion in 17 trials (24%), with a median PDRR of 0.37 (IQR 0.09-0.77),
Hispanics/Latinos (analytic group: 107 trials) in 53 trials (50%),
with a median PDRR of 0.79 (IQR 0.30-1.22), Native Hawaiian/
Pacific Islanders (analytic group: 20 trials) in 14 trials (70%), with a

median PDRR of 1.61 (IQR 0.77-2.81), and Asians (analytic groups:
117 trials) in 78 trials (67%), with a median PDRR of 1.71 (0.50-
3.75). The analytic group for Native Hawaiian/Pacific Islanders was
very small (20 trials), considerably less than the 97 trials that
reported information on this group. In many cases, this was due to

Table 1. Clinical trial representation by race, ethnicity, and sex.

PDRR PPRR

Number of trials
with PDRR $0.8 (%)

Median PDRR
(IQR)

Number of trials
with PPRR $0.8 (%)

Median
PDRR (IQR)

Race (total number of trials)* Race (total number of trials)†

White (n = 173) 159 (92) 1.06 (0.92-1.20) White (n = 173) 158 (91) 1.05 (0.93-1.18)

Black or African
American (n = 149)

35 (23) 0.43 (0.24-0.75) Black or African
American (n = 149)

37 (25) 0.43 (0.19-0.75)

American Indian and
Alaska Native alone
(n = 71)

17 (24) 0.37 (0.09-0.77) American Indian and
Alaska Native alone
(n = 105)

22 (21) 0.23 [0.07-0.77]

Asian (n = 117) 78 (67) 1.71 (0.50-3.75) Asian (n = 138) 74 (54) 1.01 (0.26-2.54)

Native Hawaiian and
Other Pacific
Islander alone
(n = 20)

14 (70) 1.61 (0.77-2.81) Native Hawaiian and
Other Pacific Islander
alone (n = 97)

44 (45) 0.50 (0-1.81)

Ethnicity (total number of trials)* Ethnicity (Total Number of Trials)†

Hispanic (n = 107) 53 (50) 0.79 (0.30-1.22) Hispanic (n = 112) 38 (34) 0.61 (0.24-0.93)

Sex (total number of trials)* Sex (total number of trials)†

Female (n = 186) 138 (74) 1.02 (0.79-1.14) Female (n = 186) 141 (76) 1.04 (0.81-1.38)

Age (total number of
trials)*

Age
(total number of
trials)†

$65 years (n = 51) 10 (20) 0.30 (0.13-0.64) $65 years (n = 58) 28 (48) 0.52 (0.22-1.86)

IQR indicates interquartile range; PDRR, participation-to-disease representative ratio; PPRR, participation-to-population representative ratio.
*Number of trials for each demographic analysis is informed by the number of trials that reported the specific demographic characteristic and where we have a reliable
prevalence estimate by demographic for the condition being studied.
†Number of trials for analysis is informed by the trials that reported the specific demographic characteristic.

Figure 2. Percentage of trials that achieved adequate PDRR (all trials vs US-based trials). Bar chart displaying percentage of trials that
achieved adequate representation based on PDRR. Gray bars represent all trials and green bars represent US-based trials only that
made up 18% of all trials.

PDRR indicates participation-to-disease representative ratio.
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the lack of reliable disease-specific prevalence estimates. The
representation assessed by the population estimate (PPRR) likely
gave a more reliable evaluation for the Native Hawaiians/Pacific
Islanders (analytic group: 97 trials: Median PPRR: 0.50). PPRR
findings for the other racial/ethnic groups were similar to the
PDRR findings (Table 1).

Of the 35 exclusively US-based trials, data on race/ethnicity
were reported for 33. Similar to the primary analysis, the analytic
group for each racial and ethnic category differed, ranging from 11
to 33 trials across the categories. Given the limitations of small
samples, we conducted the PDRR analyses for racial/ethnic cate-
gories with at least 20 trials: White, Black/African American,
Asian, and Hispanic/Latino. Figure 2 presents the results
comparing the US-based trials with all trials. The proportion of
trials with adequate representation for Whites remained similar
compared with the primary analysis (92% vs 94%; P = .68). A
significantly higher proportion of the US-based trials achieved
adequate representation for Blacks/African Americans (61% vs 23%,
P , .0001) and Hispanics/Latinos (68% vs 50%; P = .047), but a
significantly lower proportion of the US-based trials achieved
adequate representation for Asians (15% vs 67%, P , .0001).

We presented disease-specific representative ratios across all 31
conditions in Appendix Table 1 in Supplemental Materials found at
https://doi.org/10.1016/j.jval.2023.05.014. Figure 3 highlights the
median PDRR of Black/African American participants across the 31

conditions (excludes trials conducted exclusively outside of the
United States). Black/African American participants were under-
represented (PDRR , 0.8) in all conditions examined, except for
tardive dyskinesia (PDRR: 3.25 [IQR 2.73-3.69]), migraine (PDRR:
1.27 [IQR 0.86-1.72]), sickle cell disease (PDRR: 1.04 [IQR 0.89-
1.05]), and endometriosis (PDRR: 0.83 [IQR 0.75-0.93]).

Sex

Of the 186 trials (representing 26 conditions) evaluated for fe-
male representativeness, adequate representation as assessed by
PDRR was achieved in 138 trials (74%), with a median PDRR of 1.02
(IQR 0.79-1.14). Adequate representation as assessed by PPRR was
achieved in 141 trials (76%), with a median PPRR of 1.04 (IQR 0.81-
1.38). Results remained similar whenwe limited our analysis to US-
based studies. Disease-specific information is presented in
Appendix Table 1 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2023.05.014. Of the 26 conditions examined, fe-
male participants achieved adequate representation in 20. Female
participants were underrepresented in cardiovascular disease (25%
of trial participants, PDRR: 0.49), psoriasis (30% of trial participants,
PDRR: 0.59), bladder cancer (18% of trial participants, PDRR: 0.62),
opioid use disorder (36.3% of trial participants, PDRR: 0.73), atopic
dermatitis (42% of trial participants, PDRR: 0.78), and hypertrophic
cardiomyopathy (40.6% of trial participants, PDRR: 0.79).

Figure 3. Participation-to-disease ratio of Black or African American participants by condition. Forest plot displaying median PDRR of
Black or African American participants for trials within each condition that was examined. The green circles represent the median PDRR
and the black horizontal bars represent the range for each condition. aIncludes trials of treatments for leukemia/lymphoma and multiple
myeloma. PDRR for each condition was calculated with disease-specific prevalence estimates. bIncludes trials of treatments for high
cholesterol and prevention of major adverse cardiovascular events and treatments for hypertrophic cardiomyopathy. cIncludes trials of
treatment for hATTR amyloidosis, mutation-specific cystic fibrosis, biallelic RPE65-mediated retinal disease, and hereditary angioedema.
PDRR for each condition was calculated with disease-specific prevalence estimate.

hATTR indicates hereditary transthyretin-related; PDRR, participation-to-disease representative ratio.
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Age

All trials reported the mean/median age of participants. Of the
184 trials that included those aged $65 years, only 55 trials (30%)
reported the number of patients aged $65 years. We had disease-
specific prevalence estimates for only 51 of the 58 trials. Therefore,
our evaluation of PDRR was limited to these trials. Patients aged
$65 years achieved adequate representation in only 10 (20%) out
of the 51 trials, with a median PDRR of 0.30 (IQR 0.13-0.64). When
evaluated using the population estimate (PPRR), patients aged
$65 years achieved adequate representation in 28 (48%) out of 58
trials, with a median PPRR of 0.52 (IQR 0.22-1.86). Given the
limited number of trials per condition, we did not attempt to es-
timate disease-specific representative ratios.

Discussion

In this analysis of the pivotal clinical trials used for ICER as-
sessments over 5 years, we found that race and ethnicity data
were not consistently reported, and no trial provided information
on the SES. In addition, racial and ethnic minority groups and
older adults were underrepresented, with median representative
ratios well below the defined adequate representation cutoff. Fe-
males appeared to be adequately represented when reviewing all
trials but were underrepresented in certain conditions.

In recent years, more initiatives by research and regulatory
agents have been aimed at increasing clinical trial diversity.1,2,18

Despite these initiatives and advancements by clinical trial de-
velopers, trial diversity, remains less than ideal. Our analyses
showed that only about 40% of trials provided information on all
racial and ethnic categories, and 9% of studies did not provide any
information on race or ethnicity. Recent studies have highlighted
the poor reporting of demographic characteristics, with industry-
funded studies associated with less race/ethnicity reporting than
government-funded trials.19 Similar to other recent studies, our
analysis also showed that racial/ethnic minorities are underrep-
resented compared with disease-specific and US population esti-
mates.3,9 Our disease-specific analysis highlighted that racial and
ethnic minorities were underrepresented across most conditions
examined, with Black/African Americans underrepresented in 27
of the 31 conditions. Because racial categories combine social and
biological effects in complex ways, the validity of race in inter-
preting the generalizability of a study is often understandably
questioned. In the absence of a prior hypothesis or evidence to
suggest otherwise, the appropriate scientific approach in inter-
preting evidence from a trial would be to accept that the evidence
is generalizable to all racial/ethnic groups. Nevertheless, for
certain conditions in our analysis, such as atopic dermatitis,
prostate cancer, chronic kidney disease, lupus nephritis, osteo-
porosis, and asthma, there is prior evidence from other clinical
trials and observational studies to suggest drug response may
differ based on racial/ethnic factors.20-25 Unfortunately, racial/
ethnic minorities were not adequately represented in these trials
to allow for further probing of these prior hypotheses and evalu-
ation of differences in treatment response.

In contrast to race/ethnicity reporting, sex was reported in all
but 1 trial. Consistent with the reports that representation of
women has improved in clinical research over the past decade,7

the median representative ratios for women across all trials
were .1. Nevertheless, women’s representation still varied by
disease type. Women were underrepresented in trials of psoriasis,
atopic dermatitis, opioid use disorder, cardiovascular disease,
bladder cancer, and hypertrophic cardiomyopathy. Our findings on
the underrepresentation of women in these conditions are

consistent with previous studies that have evaluated diversity
specifically in these disease areas.26-28 Although there are poten-
tial explanations for having fewer women in the trials of these
conditions, further investigation may be informative, given the
strong representation of women in other disease areas.

Finally, analyzing the representativeness of older adults was
challenging. Although all trials reported the average age of par-
ticipants, there was very limited information on those aged $65
years. Among the 55 trials that reported this information, older
adults were underrepresented compared with the disease-specific
and US population estimates. This finding was not surprising
because 36% of clinical trials that were reviewed had upper-age
limits or exclusion criteria that implicitly exclude older adults.
There are many complex and challenging barriers, including
ethical considerations, to the inclusion of older adults in clinical
trials.29-31 Although the use of upper-age restrictions has been
decreasing over time,32 the underrepresentation of older adults, a
group that carries a greater burden of chronic disease and con-
sumes more prescription drugs than other age groups, can have
important consequences, such as creating uncertainties about the
efficacy, safety, and generalizability of treatments in this
population.

There are important differences between our study and pre-
vious studies worth highlighting. First, our evaluation focused on
clinical trials that serve as the key source of information for HTA.
These trials form the basis for the approval of new drugs and serve
as the foundation of ICER’s work to translate evidence into de-
cisions about pricing and coverage for new drugs. Second, previ-
ous studies have evaluated clinical trial diversity without
evaluating the impact of non-US-based trials on the interpretation
of the results or focused exclusively on only US-based trials to
avoid this problem. In our primary analysis, we chose not to
restrict to US-based trials, although multinational trials include
patients demographically distinct from the United States. Instead,
we conducted an additional analysis with US-based studies. Our
rationale for this approach is that these multinational trials inform
regulatory, policy, and clinical decisions in the United States.
Evaluating the differences between trials that were exclusively
US-based versus all trials helped show important trends in the
representation of racial/ethnic minorities, such as a higher rep-
resentation of Blacks/African Americans and Hispanics/Latinos in
the US-based trials. Because clinical trial sponsors consider
recruiting patients globally, this may have implications for health
equity in HTA, in which it is sometimes felt to be appropriate to
grant priority to services that would help achieve more equal
health outcomes for groups that may have been historically
disadvantaged.33 Given the changing US population and the cur-
rent trend of global trials, the disparity between the US population
and clinical trials may worsen if proactive steps are not taken to
mitigate this.34 Third, many previous studies evaluated adequate
representation by comparing the demographic characteristics to
the US Census. Although this represents one way of evaluating
representation, the comparison to disease-specific prevalence
more closely reflects the FDA’s stated goal for clinical trials to
better reflect the population most likely to use the therapy.

Limitations

There are limitations to our study. Some studies did not follow
the FDA-recommended racial/ethnic categories, thus limiting the
use of such data in our study. These categories themselves are
somewhat arbitrary and combine widely diverse groups (eg,
“Asians”) in single buckets. Groups and researchers not following
FDA guidance, including other US federal agencies, such as Centers
for Disease Control and Prevention, need not adopts these same
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categories; thus, for some conditions, the prevalence estimates
from these sources had racial/ethnic categories that did not match
the reported racial/ethnic categories. In part because of this, we
could not always identify prevalence data for some racial groups
in particular conditions, which caused us to exclude certain
studies from the PDRR estimates for these groups. In this case, we
focused on PPRR estimates. Thus, although we propose that PDRR
provides a more accurate estimation of representativeness in
clinical trials, considerations should be given to evaluate clinical
trial diversity based on PPRR estimate and to interpret the finding
accordingly in cases which epidemiological prevalence data are
not yet available. As noted, we had missing information on race/
ethnicity and the proportion of older adults for several trials.
Missing data are a potential source of bias. Although the direction
of the bias is unclear, the higher rate of missing data for the racial
and ethnic minority groups (22%-49%) compared with Whites
(10%) may be an indication of even worse representation for these
groups. Missing data, particularly for racial and ethnic minority
groups, may further mask the lack of diversity in clinical trials.
Finally, for disease-specific estimates, we had only a few trials for
certain conditions; thus, it would be difficult to draw conclusions
and generalize from the representative ratios generated for these
conditions.

Conclusions

This cross-sectional study of the pivotal clinical trials inform-
ing HTA found gaps in the reporting of demographic characteris-
tics of participants but highlights that racial and ethnic minorities
and older adults were underrepresented in the majority of the
trials examined. These findings suggest that further efforts are
needed to enhance the diversity of clinical trials, and solving this
problem requires effort by all stakeholders. Although investigators
and clinical trial developers are at the front line of recruiting
diverse participants, regulators and HTA bodies have a role in
enhancing transparency and accountability by developing stan-
dardized approaches to evaluating clinical trial diversity. The FDA
Drug Trials snapshot is part of the overall effort by the FDA to
make information on clinical trial diversity more transparent. As a
leading voice for independent HTA in the United States, ICER has
proposed evaluating the demographic diversity of clinical trials
included in HTA and providing a rating for each trial as a way to
elevate the conversation on clinical trial diversity and enhance
transparency and accountability.35 Standardized approaches to
evaluating clinical trial diversity, with established thresholds for
defining “representativeness,” will help strengthen these efforts
further and help track improvement over time.

Supplemental Materials

Supplementary data associated with this article can be found in the
online version at https://doi.org/10.1016/j.jval.2023.05.014.
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