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a b s t r a c t 

Cardiovascular disease (CVD) remains the leading cause of death for both women and men worldwide. In the 

United States (U.S.), there are significant disparities in cardiovascular risk factors and CVD outcomes among racial 

and ethnic minority populations, some of whom have the highest U.S. CVD incidence and mortality. Despite this, 

women and racial/ethnic minority populations remain underrepresented in cardiovascular clinical trials, relative 

to their disease burden and population percentage. The lack of diverse participants in trials is not only a moral 

and ethical issue, but a scientific concern, as it can limit application of future therapies. Providing comprehensive 

demographic data by sex and race/ethnicity and increasing representation of diverse participants into clinical 

trials are essential in assessing accurate drug response, safety and efficacy information. Additionally, diversifying 

investigators and clinical trial staff may assist with connecting to the language, customs, and beliefs of study 

populations and increase recruitment of participants from diverse backgrounds. In this review, a working group 

for the American Society for Preventive Cardiology (ASPC) reviewed the literature regarding the inclusion of 

women and individuals of diverse backgrounds into cardiovascular clinical trials, focusing on prevention, and 

provided recommendations of best practices for improving enrollment to be more representative of the U.S. 

society into trials. 
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ntroduction 

Cardiovascular disease (CVD) remains the leading cause of death in

he United States (US) and worldwide [1] . Randomized clinical trials

RCTs) serve as the primary evidence base that shape guidelines and

linical practice. However, historically, there have been scientific, in-

titutional, socioeconomic, and cultural barriers that have restricted

he adequate inclusion of women and racial/ethnic minority popula-

ions in clinical trials. Providing comprehensive demographic data by

ex/gender and race/ethnicity and increasing representation of diverse
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articipants into clinical trials are essential in assessing accurate drug re-

ponse, safety and efficacy information. The lack of diverse participants

s not only a moral and ethical concern, but a scientific one as well, as

t can seriously limit the applicability of future therapies. Clinical trials

hich underrepresent demographic diversity, especially for populations

ost affected by certain diseases, may lead to findings which cannot be

eneralizable. Additionally, diversifying investigators and clinical trial

taff may assist with connecting to the language, customs, and beliefs of

tudy populations and increase recruitment of participants from differ-

nt backgrounds. 
l of Medicine, Baltimore, MD USA 

t 2021 

article under the CC BY-NC-ND license 

https://doi.org/10.1016/j.ajpc.2021.100250
http://www.ScienceDirect.com
http://www.journals.elsevier.com/the-american-journal-of-preventive-cardiology
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajpc.2021.100250&domain=pdf
mailto:edonnell@jhmi.edu
https://doi.org/10.1016/j.ajpc.2021.100250
http://creativecommons.org/licenses/by-nc-nd/4.0/


E.D. Michos, T.K. Reddy, M. Gulati et al. American Journal of Preventive Cardiology 8 (2021) 100250 

 

f  

t  

d  

t  

p

E

B

 

t  

r  

a  

T  

n  

h  

t  

f  

h  

i  

b  

t  

p  

a  

r  

d  

i

 

w  

f  

t  

c  

w  

a  

t  

C

 

a  

s  

t  

s  

m  

a  

i  

c  

p  

d

 

h  

a  

r  

T  

t  

r  

i  

t  

T  

t  

t  

a  

t  

n  

t  

t

 

v  

o  

(  

l  

c

W

 

i  

m  

o  

w  

w  

c  

w  

[

 

l  

i  

e  

n  

∼  

t  

h  

l  

H  

l  

2  

v  

b

 

m  

[  

“  

i  

c  

d  

B

 

a  

p  

e  

t  

W  

a  

a  

p  
In this practice statement, a working group for the American Society

or Preventive Cardiology (ASPC) has reviewed the literature regarding

he inclusion of women and members of racial/ethnic groups into car-

iovascular (CV) clinical trials, focusing predominantly on prevention

rials, and discusses best practices for improving enrollment of diverse

opulations into trials ( Central Illustration ). 

nrollment of women in clinical trials 

ackground 

Despite decades of progress in the understanding of CVD risk fac-

ors and preventive therapeutics, CVD rates have recently been on the

ise among younger to middle-aged women [2–4] , with a decline in

wareness that heart disease remains the leading cause of death [5] .

his under-recognition of the importance of heart disease in women is

ot due to a lack of contact with the health care system. Rather, women

ave greater utilization of health care services than men [6] ; however,

hey have been under-enrolled in CV clinical trials, even after adjusting

or the population prevalence of the specific CVD [7–14] . Beyond the

igh prevalence of CVD in women, evaluating the impact of CV therapies

n women is of further importance due to potential biological differences

etween men and women that may impact both safety and efficacy of

herapies. There are sex-based differences in the pharmacokinetics and

harmacodynamics of drugs [15] , and women may be at greater risk for

dverse safety concerns compared to men [16] . Ensuring adequate rep-

esentation of women in clinical trials is critical to allow for sufficient

ata generation regarding both safety and efficacy of CV interventions

n both men and women. 

Unfortunately, historically early-phase drug trials have excluded

omen of child-bearing age due to concerns of safety for the mother and

etus if the woman was to become pregnant during trial [ 10 , 17 , 18 ]. Due

o fluctuating hormone levels, women were also considered to be more

hallenging to study a drug’s biological effect. On the other hand, men

ere considered to be the normative population, while women were

ssumed to have a similar response as men [ 17 , 19 , 20 ]. Consequently,

here was a large gap in the understanding of sex-based differences in

VD and response to therapeutic and preventive interventions [21] . 

Recognizing this, in 1986, the National Institute of Health announced

 policy recommending that grant applications include women in their

tudy populations [22] . Over decades, the Food and Drug Administra-

ion (FDA) has also evolved in their guidance regarding reporting of

ex in trial results [23] . However, the uptake of both of these recom-

endations has been slow and remains suboptimal [14] . For example,

 recent analysis examining 10-year trends in pivotal randomized clin-

cal trials (RCTs) that were used to support FDA approval for 35 novel

ardiometabolic drugs found that women only represented 36% of trial

articipants [9] . In another study of patients with acute coronary syn-

rome (ACS), women only consisted of 27% participants [11] . 

While women may have a lower prevalence of CVD, such as coronary

eart disease (CHD) and ACS relative to men, particularly at younger
2 
nd middle ages, studies have shown that they still remain underrep-

esented relative to their disease burden in the population [ 7–10 , 14 ].

he approximate enrollment disparity difference between the propor-

ion of women with prevalent disease and the proportion of women en-

olled in the RCTs was -9% for lipid-lowering therapy trials [10] , -16%

n heart failure (HF) trials [12] , -18% for ACS trials, -2% in arrhythmia

rials [7] , -10% in hypertension trials [7] and -5% for stroke trials [8] .

hus, women continue to be inadequately represented in CV clinical

rials relative to their disease burden. This may have important implica-

ions in determining efficacy and safety of these CV preventive therapies

mong women, and may impair generalizability of trial results to rou-

ine clinical practice. Practical steps should be undertaken to develop

ew strategies to achieve optimal recruitment so that the proportion of

rial participants is representative of the proportion with the disease in

he population. 

In addition to improving enrollment, another critical issue is to de-

elop strategies to foster retention of women participants. One analyses

f participants enrolled in the Thrombolysis in Myocardial Infarction

TIMI)-study group CV trials found that female participants were more

ikely to discontinue study drug and withdraw consent from the trials

ompared to male participants [24] . 

omen as trial investigators 

One way to improve the enrollment and retention of women in RCTs

s to ensure that the study leadership, including the study executive com-

ittee and site investigators, are diverse. There is a greater likelihood

f a study reporting a sex/gender specific analysis as the number of

omen study authors increased, and when the first or senior author

as a woman [25] . Additionally, studies have demonstrated a direct

orrelation between the number of women trial investigators/authors

ith a greater proportion of women participants enrolled in the trials

 13 , 26 , 27 ]. 

Unfortunately, there is a dearth of women among CV clinical trial

eadership. In a recent analyses of CV RCTs published in leading med-

cal journals over the past 4 years, only 10.1% of clinical trial lead-

rship committees were women, and more than half of the trials had

o women as part of the trial leadership team [28] . Furthermore, only

10% of these publications had a woman in the first or last author posi-

ion [28] . Specifically related to trials in CVD prevention, previous work

as demonstrated that women comprised less than 20% of all authors in

arge RCTs in lipid-lowering therapies [29] . In another analysis of 107

F trials that listed their steering committee members, only 11.% of trial

eadership members were women, with no change between the years of

000 to 2019 [30] . Thus, efforts to recruit and retain women trial in-

estigators may be a critical mechanism to help lessen the disparities in

oth areas (i.e. trial leadership and trial participants). 

Journals who publish these trial results should make it a require-

ent that the authorship (thus reflecting the trial’s leadership) is diverse

31] . New initiatives such as the American College of Cardiology (ACC)’s

Clinical Trial Research: Upping Your Game ” program have been specif-

cally designed to help develop and train the next generation of a diverse

linical trials workforce by fostering the development of women and in-

ividuals from under-represented backgrounds as clinical trialists [32] .

arriers to female patient enrollment 

Data regarding reasons why women are under-enrolled in CV RCTs

re limited, but many factors have been speculated. Women tend to

resent with CVD at older ages, and older adults are less likely to be

nrolled in clinical trials [10–12] ; however, in many cases exclusion cri-

eria that limit older adults’ participants have been poorly justified [33] .

omen patients may be less likely to be considered at risk for CVD [34] ,

nd thus less often referred to specialists who may have awareness and

ccess to on-going RCTs. A survey analyzing sex differences in partici-

ant’s willingness to participate in clinical trials indicated that women
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Fig. 1. Improving Diversity in Enrollment. 
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re more likely to perceive harm from trials; however, they were more

nfluenced by monetary incentives [35] . Another survey found that rea-

ons that favorably influenced women’s decisions to participate in trials

ere trust in their clinicians and belief of benefit for others or them-

elves [36] . 

Beyond improving the diversity of trial investigators, other sug-

estions to improve enrollment of women in trials include designing

he study visit schedule to accommodate barriers to trial participation

 Fig. 1 ). This involves more flexible visit schedules (i.e., on weekends,

ia apps, by phone/virtually, or with a local primary care provider)

nd avoiding or offsetting hidden costs of participation (i.e., transporta-

ion, care-giver arrangement costs, time off work). Study inclusion cri-

eria should also be evaluated for the potential to impact enrollment

f women [37] . This may include avoiding certain female-specific ex-

lusion criteria (i.e. women of child-bearing age with adequate con-

raception plan should not be excluded out of fear of possible preg-

ancy). In addition, there should be efforts to overcome more subtle

riteria that may disproportionately identify men, for example using risk

cores to identify eligible patients that includes male sex as a variable

r coronary artery calcification which may be more prevalent in men

s. women [ 38 , 39 ]. Ensuring that the inclusion criteria are not based

n male-centric presentations could also assist in increased inclusion of

omen. 

Furthermore, the perspective of women participants should be in-

orporated into the design and conduct of the study to identify poten-

ial barriers and recruitment strategies that may target women. Study

oordinators and sites should also be provided adequate resources re-

arding the trial to allow for appropriate education of potential partic-

pants about the benefits of the research and to dispel misconceptions.

inally, to guide future recruitment efforts, feedback should be elicited

rom both men and women, who were approached, but declined to par-

icipate, in order to understand and ultimately fix barriers to equity in

nrollment. 

Augmenting women’s enrollment in trials also necessitates studying

iseases that are relevant to women, including understanding that mech-

nisms and risk factors underpinning CVD can be different in women

 38 , 40 , 41 ]. For example, women are more likely to experience ischemia

ith non-obstructed coronary arteries than men, who are more likely to

ave obstructive disease in a setting of angina. Furthermore, women

lso have unique risk factors throughout their lifespan related to preg-

ancy, hormones, and menopause that men do not experience [ 42 , 43 ].

here needs to be further insight of how these female-specific factors
3 
cross a lifespan contribute to CVD and impact response to preventive

nterventions. 

With respect to data collection and reporting, it is imperative that

ll trials report sex/gender stratified outcomes for both efficacy and ad-

erse events. This will allow for recognition of signals of differences in

utcomes based on the intervention of the clinical trial. An important

nal consideration with respect to representation of women in clini-

al trials is the emerging recognition of the need to also include trans-

ender, gender-nonconforming, and non-binary individuals in clinical

rials. The first step is ensuring that data collection forms and inclu-

ion/exclusion criteria appropriately collect data on both sex and gen-

er, providing sufficient options for patients beyond binary male/female

nd man/woman. Inclusion/exclusion criteria, when sex- or gender-

pecific, should also be worded appropriately as to not unnecessarily

xclude adults who do not identify as cis-gendered men or women. 

nrollment of racial/ethnic minority populations 

ackground 

There are significant disparities in CV risk factors and CVD outcomes

mong U.S. racial and ethnic minority groups, for whom some popula-

ions have the highest CVD incidence and mortality [1] . Black adults

hare a disproportionate burden of CV risk factors (hypertension, dia-

etes, and obesity – especially in women), experience an earlier onset

f atherosclerotic cardiovascular disease (ASCVD), and have a shorter

ife-expectancy compared to White adults [ 1 , 44 ]. The 2016 CVD mor-

ality rate among non-Hispanic Black individuals in the U.S. was 211.6

er 100,000 which was higher than all other racial/ethnic groups [1] . 

Despite their greater disease burden, Black, Indigenous, and People

f Color (BIPOC) remain underrepresented in CV outcome trials. For ex-

mple, a recent analysis examining a 10-year trend in pivotal RCTs used

o support FDA approval of 35 novel cardiometabolic drugs found that

on-Hispanic White adults consisted of 81% of trial participants, com-

ared to only 4% Black, 12% Asian, and 11% Hispanic/Latinx partici-

ants, with no significant trend in improvement of enrollment in these

acial/ethnic minority groups over this time period [9] . Another analy-

is examined RCTs that collectively evaluated 24 drugs involving 7 CV

onditions and found that the RCTs only included 2.9% Black adults

45] . In these trials, Black adults had a participation-prevalence ratio

f 0.29, indicating that they were poorly represented relative to their

isease burden in the general population [45] . In another study of ACS
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atients, only 15% of participants were other than White patients in-

luding 4% Black patients, 10% Asian patients, and 8% Hispanic/Latinx

atients [11] . Perhaps even more discouraging, over 75% of these trials

id not even report race/ethnic data [11] . 

Although American Indian/Alaskan Native (AI/AN) populations

ave high rates of cardiometabolic and CV diseases, they are poorly rep-

esented in almost all major CV outcomes trials, affected by a history

f mistrust and unethical practices [ 46 , 47 ]. Especially, certain AI/AN

opulations have higher rates of hypertension than members of other

ajor race/ethnic populations, and rates of diabetes were almost twice

s high as the general U.S. population [47] . It is not only important to

nclude AI/AN in clinical trials, but to recognize the heterogeneity in

isk factors, especially for conditions in which they are disproportion-

tely represented such as diabetes and CVD, particularly CHD and stroke

46] . 

efining race/ethnicity 

Race as defined by Merriam-Webster dictionary is “any one of the

roups that humans are often divided into based on physical traits re-

arded as common among people of shared ancestry ” and reflect social

efinitions that do not define race biologically, anthropologically or ge-

etically [48] . In addition, ethnicity is defined as “the fact or state of

elonging to a social group that has a common national or cultural tra-

ition. ” As race/ethnicity terms are based on social constructs and are

volving with time, these terms should be used in adjectival forms (i.e.

lack patients, White participants, Hispanic/Latinx adults) as this fol-

ows the preferred American Medical Association (AMA) style [49] . Be-

ng socially constructed, the use of race as a proxy for genetic admixture

r biological differences is problematic because it can obscure root so-

ial and structural causes of health inequities. On the other hand, using

he social-classification of race is important for identifying groups that

xperience health disparities, and of which these social determinants

mpact the effectiveness of CV interventions. 

In view of the lack of easily accessible information on participants,

he FDA’s Center for Drug Evaluation and Research (CDER) developed

he Drug Trials Snapshots initiative to report on the diversity of partici-

ants in clinical trials stratified by demographic factors [50] . Racial and

thnic minority groups currently account for 36% of the population of

he U.S. [51] . The proportion of the U.S. population self-identified as a

ember of a racial/ethnic minority group is projected to increase, with

he most rapid growth of individuals defined as Hispanic/Latinx and

sian American. The Hispanic/Latinx population itself is very diverse,

epresenting individuals’ whose countries of origin stem from Central

merica, South American, and the Caribbean, which in turn leads to

ultural, ethnic, linguistic, and biological differences. This makes it

ven more critical to collect additional demographic information to help

tratify within this population. Similarly, there are marked differences

etween individuals of South Asian vs. East Asian descent. Different

ispanic/Latinx and Asian subgroups exhibit a wide range of CVD risk

actors; thus disaggregation, not simply inclusion, in clinical trials can

rovide insight into prevention and personalized treatment [52] . Fur-

hermore, South Asian, Filipino, and Black individuals have more AS-

VD compared with non-Hispanic White individuals, requiring ongoing

iversification of trial cohorts. Despite this, individuals self-identifying

ith racial and ethnic minority groups remain under-represented in CV

linical trials [ 9 , 11 ]. Therefore, it is critical to review the impact of

acial/ethnic diversity and inclusion across CVD subtypes and CV risk

actors as discussed further below. 

ace/ethnicity inclusion in hypertension CV trials 

Notwithstanding the recent decrease in overall CVD, there has been

n increase in U.S. adults with hypertension from 116.4 to 121.5 mil-

ion, based on 2015 to 2018 data, and 47.3% of U.S. adults had hyper-

ension (defined as a blood pressure ≥ 130/80) [1] . During this same
4 
ime frame, 58.8% of non-Hispanic (NH)-Black females and 60.1% of

H-Black males had some form of CVD [1] . NH-Black adults had sig-

ificantly higher rates of hypertension compared to NH-White adults,

hile Hispanic/Latinx and NH-Asian individuals had lower rates than

oth groups [53] . Furthermore, National Health and Nutrition Exami-

ation Survey (NHANES) data revealed that hypertension control rates

mong NH-White adults (55.7%) was significantly higher than NH-Black

48.5%), NH-Asian (43.5%), and Hispanic/Latinx (47.4%) adults [54] . 

A prior 2016 systematic review by Brewster et al identified 35 tri-

ls with 7 classes of antihypertensive drugs that collectively enrolled

5,540 African ethnicity patients; the report did not give the overall

umber of participants to determine the proportion of total participants

hom were Black adults [55] . However, this review found that calcium

hannel blockers and diuretics, as first step, were effective in lower-

ng blood pressure in Black adults with lesser effect for angiotensin-

onverting enzyme (ACE) inhibitor and beta-blockers. On the other

and, treatment with an ACE inhibitors and angiotensin receptor block-

rs, as first step therapy, was associated with an increased risk of ad-

erse cardiovascular outcomes among patients of African ethnicity. This

ame review identified 16 RCTs with blood pressure outcomes for 1719

outh Asian patients with hypertension. In contrast to the aforemen-

ioned studies of African ethnicity patients, there were no significant dif-

erences in the efficacy of blood pressure lowering between drug classes,

nd no trials available in this population with mortality outcomes [55] .

The pivotal Systolic Blood Pressure Intervention Trial (SPRINT),

hich shaped the 2017ACC/American Heart Association (AHA) blood

ressure guideline, did successfully recruit 30% NH-Black participants

nto the trial and importantly found no interaction of the efficacy of

ntensive blood pressure lowering by race [56] . Nonetheless, there is

 lack of clinical trials designed to test interventions that address and

ccount for impactful societal inequities, as well as the different antihy-

ertensive responses specific to Black individuals [57] . A recent review

f hypertension trials indexed in ClinicalTrials.gov between 2009–2018

ound 5.4% of trials were Black race-specific, with the majority of trials

ot specific to race [57] . 

ace/ethnicity inclusion in lipid ‐lowering trials 

Disparities exist in diagnosing and treating dyslipidemia in di-

erse groups despite clinical trial and observational data that lipid-

owering medications have a significant benefit in persons from diverse

acial/ethnic backgrounds [51] . The majority of clinical trial data re-

arding lipid-lowering medications were derived from largely White

opulations, with the notable exception of the Heart Outcomes Preven-

ion Evaluation-3 (HOPE-3) trial, which enrolled a significant propor-

ion of Asian (49%) and Hispanic/Latinx (28%) participants, although

lack participants were still < 4% [58] . Several of the pivotal statin stud-

es did not report participant data by ethnicity and list race only as

hite or other than White, if included at all (i.e., Scandinavian Simvas-

atin Survival Study (4S), West of Scotland Coronary Prevention Study

WOSCOPS), Heart Protection Study (HPS), Treat to New Targets (TNT),

nd Pravastatin or Atorvastatin Evaluation and Infection Therapy trial

PROVE-IT)). One prominent exception was Antihypertensive and Lipid

owering Treatment to Prevent Heart Attack Trial (ALLHAT), which

ue to mandated diversity by the National Heart, Lung and Blood In-

titute (NHLBI) included 35% Black and 19% Hispanic/Latinx patients.

lthough pravastatin compared to usual care overall at the time did not

emonstrate significant benefit in CV outcomes, the pravastatin group

ared better in NH-Black adults. However, the reduction in CHD events

n Black individuals was partly due to the undertreatment of Black pa-

ients in the usual care group [59] . 

Over time, both the reporting, and more importantly, the inclusion

f greater numbers of racial and ethnic groups in statin trials have oc-

urred [51] . More recent RCTs have examined newer LDL-C lowering

herapies. Data from the proprotein convertase subtilisin/kexin type 9

PCSK9) inhibitor trials included only ∼2.5% Black individuals, but 8-
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6% Hispanic individuals and 10-13% Asian individuals. On the other

and, Black individuals represented ∼8% of the bempedoic acid trial

articipants and ∼13% of the inclisiran trial participants. For all popu-

ations, levels of lipoprotein (a) [Lp(a)] are predictive of increased AS-

VD risk. In consideration of reported higher Lp(a) median levels in

ersons of African and South Asian descent [60] , ongoing and future

linical outcome trials should ensure inclusion of diverse populations

nd researchers in order to effectively establish therapeutic impacts on

arious racial/ethnic populations. 

ace/ethnicity in obesity trials 

As with other disease states, the demographics of U.S.-based obesity

linical trials differ from international studies. Lorcaserin is a serotonin

C receptor agonist that was previously approved as an anti-obesity

rug. In one of the few obesity CV outcomes trials, the Cardiovascular

nd Metabolic Effects of Lorcaserin in Overweight and Obese Patients –

hrombolysis in Myocardial Infarction 61 (CAMELLIA-TIMI 61) demon-

trated that in a population of approximately 12,000 patients, consist-

ng of ∼89% White participants (primarily from North America/Europe)

ith overweight or obesity at high CVD risk, lorcaserin facilitated sus-

ained weight loss without a higher rate of major CV events than placebo

61] . On the other hand, in an earlier U.S.-based study (N = 3182) of

orcaserin, the trial population consisted of 67% NH-White, 18% NH-

lack, and approximately 12% Hispanic/Latinx participants [62] . Un-

ortunately, the drug was subsequently withdrawn due to a safety signal

egarding cancer. 

More recently, semaglutide, a glucagon-like receptor agonist ap-

roved for treatment of type 2 diabetes (T2D), is being developed as

n anti-obesity agent. In a large recent RCT evaluating semaglutide for

eight loss (the STEP 1 trial) involving predominantly European sites,

he final cohort enrolled approximately 6% Black, 12% Hispanic/Latinx,

nd 13% Asian participants [63] . This trial was encouraging in that

mong adults with overweight or obesity, semaglutide (2.4 mg/weekly)

n addition to lifestyle interventions conferred sustained reduction in

ody weight. However, further study in more diverse populations is war-

anted. 

Therefore, as with other clinical trials of metabolic drug treat-

ents, the demographics in obesity studies should represent the popula-

ions with underlying disease burden available for enrollment, and also

hould reflect the countries of the clinical sites involved in the research.

ence, for non-obesity metabolic clinical trials (e.g., drug treatments for

iabetes mellitus and dyslipidemia), it is common to find that studies

ith increasing percent of European research sites. These study popu-

ation demographics will often report a lower body mass index, higher

ates of smoking, and decreased percent of Black and Hispanic/Latinx

articipants. 

Therefore, when investigators recruit from their indigenous patient

opulations, for example in Europe, it may not reflect the heterogeneity

f U.S. cohorts. Thus, when international clinical trials serve as the basis

or guidelines that apply to all populations, it is important, especially in

besity, which is disproportionately prevalent in certain racial/ethnic

opulations, to include a more diverse cohort for which the drug will

ventually be applied. Unfortunately, there remains a relative scarcity

f investigators from Sub-Saharan African and Central/South American

ountries. Nevertheless, with obesity, which disproportionately affects

H-Black and Hispanic/Latinx populations in the U.S., it is important

hat clinical trials, which are the basis for treatment guidelines, increase

ohort diversity. 

ace/ethnicity in studies of smoking 

Although Black Americans usually smoke fewer cigarettes and start

moking cigarettes at an older age, they are more likely to die from

moking-related diseases than their White counterparts [64] and Black
5 
hildren are more likely to be exposed to secondhand smoke [65] . De-

pite these data, the tobacco industry has continuously aimed its cam-

aigns at this population. The strategies used have disproportionately

romoted menthol cigarettes, such that nearly 90% of Black smokers

se them. This makes Black smokers 11 times more likely than White

mokers to use menthol cigarettes, with the highest rates among Black

outh aged 12–17 years [66] . The overuse of menthol cigarettes, which

re easier to smoke and harder to quit as per the FDA [67] , is one

eason why despite Black Americans having more attempts at smok-

ng cessation, they are less successful at quitting than White and His-

anic/Latinx smokers. For the AI/AN population, the prevalence of

igarette smoking is the highest of any group in the US, but most

urveys of tobacco use do not account for traditional tobacco that is

sed for ceremonial or medical purposes [68] . The tobacco industry

as also targeted their product promotion towards these communities 

69] . 

With these clear racial/ethnic differences in smoking habits. pre-

ominantly due to the tobacco industry’s predatorial behaviors cou-

led with socioeconomic factors and stressors, more research is nec-

ssary to expand the availability and promotion of smoking cessation

ervices. For example, one large RCT based in the United Kingdom (UK)

valuated electronic cigarette use vs nicotine replacement therapies for

moking cessation, but did not report proportion of enrollment or out-

omes by race/ethnicity in their published paper [70] . Smoking cessa-

ion trials need to include diverse populations to understand socially and

ulturally-sensitive ways to facilitate cessation. Data have shown that

here is a lower utilization of cessation treatments such as counseling

nd medication in Black communities [ 64 , 71 ]. One nationally represen-

ative study found a significantly lower use of prescription smoking ces-

ation medications, compared to White adults [Black adults, OR, 0.51

95% CI, 0.38–0.69]; Asian adults: 0.31 [0.10–0.93]; Hispanic/Latinx

dults: 0.53 [0.36–0.78]), even after adjustment for other socioeco-

omic factors such as health insurance [71] . Thus, ensuring barrier-free

ccess to and promotion of all proven cessation therapies to medically

nderserved communities and the promotion of culturally-competent

ational campaigns are ways to help mitigate the troubling disparities

n health we see. 

Adherence to varenicline and combination nicotine replacement

herapy benefits those who are low in dependence and have a posi-

ive history of quitting. However, these therapies may be less available

o at-risk smokers and individuals of racial/ethnic backgrounds [72] .

uit rates for Black (37.5%) and Hispanic/Latinx (42.9%) individuals

ere significantly lower compared with NH-White (50.4%) individuals

73] . Due to the underrepresentation of Black adults and other under-

epresented racial/ethnic groups in smoking cessation research, there

s limited information on the effectiveness of cessation treatment and

hus, critical to investigate best practices to treat smokers from diverse

ackgrounds [74] . 

ace/ethnicity in CV trials among persons with diabetes 

Approximately 34.2 million Americans have been diagnosed with

iabetes, along with another 88 million individuals diagnosed with

rediabetes [75] . Patients with diabetes often have other comorbidi-

ies, such as obesity, hypertension, hypercholesterolemia and physi-

al inactivity, contributing to an increased risk of CVD and its com-

lications, therefore indicating a need for research on mitigation ef-

orts [75] . Moreover, in patients with diabetes, the most prominent

ause of mortality is CVD, along with HF and increased healthcare

pending [ 1 , 75–77 ]. Thus, the prevention of CVD onset especially in

ersons with diabetes is necessary to mitigate disease morbidity and

ortality. 

Overall, diabetes, obesity, and associated CVD indicates the need for

ntensive risk reduction, especially in Black and Hispanics/Latinx in-

ividuals [ 78 , 79 ]. Recently, Cai and colleagues analyzed racial/ethnic

atterns in the results of CV outcome trials of anti-diabetes medica-
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ions in people with T2D in a systematic review [80] . In this meta-

nalysis, trials investigating anti-diabetes medications included 68.1%

hite, 17.9% Asian, 4.4% Black, and 9.7% Other (Hispanic/Latinx,

acific Islander, Hawaiian, AI, AN) adults. Compared to placebo or

ontrol, treatment with anti-diabetes medications reduced the risk of

omposite CV outcome among White, Asian, and the “Other ” adult

opulations comprised mostly of Hispanic/Latinx and Pacific Islander

dults; while a similar trend for reduction was seen among Black par-

icipants, this was not statistically significantly likely due to the small

ample size. Trials need to enroll more Black and other racial/ethnic

articipants to confirm CV benefits with these drugs in these popula-

ions. The suboptimal representation of Black participants and other

igh-risk groups in the populations enrolled in CV outcome trials left

he unresolved question as to whether the benefits demonstrated for

hite individuals in these studies may be generalized to the other racial

roups. 

ace/ethnicity in HF prevention and treatment 

HF is an increasingly prevalent CV condition, as the population ages,

long with poorer control of hypertension, increasing obesity and T2D.

hese HF risk factors are also influenced by diet, environment and other

ocial determinants of health [81–83] . The racial differences of inci-

ent HF are often dependent on the differential burden and impact of

isk factors between groups. A recent analysis totaling 38,028 individ-

als determined the population attributable fraction (PAF) of different

acial groups’ incident HF [82] . The cohort consisted of 8,407 (22%)

lack adults and 27,611 (78%) White adults. Of the risk factors evalu-

ted, hypertension was associated with the greatest PAF in Black men

nd women. The PAFs of HF in patients presenting with three or more

isk factors were significantly higher in Black men and women. There-

ore, the most potent and prevalent risk factor must be identified early,

reated intensively and controlled in all populations, especially non-

ispanic Black populations [ 84 , 85 ]. Other studies suggest non-Hispanic

lack and Hispanic/Latinx patients are more likely to have more pre-

entable HF hospitalizations when compared with White patients due to

he risk and social factors [ 86 , 87 ]. The FDA approval of isosorbide and

ydralazine in a fixed-dose combination (Bidil) marketed for a single

acial group (Black adults) for the treatment of HF raised much contro-

ersy [88] ; as mentioned above, race is problematic when considered a

urrogate for genetic or biological processes. 

In one prominent example of absent racial/ethnic cohort diversity,

vabradine was FDA approved in 2015 to induce slow heart rate in

atients who are intolerant of beta blockers, based on a N = 19,102

on-U.S. cohort, did not include any significant African American/Black

opulations, with reporting 13.2% Asians and 5.2% other [89] . More-

ver, a recent trial ( N = 5050) studying the effect of vericiguat (FDA

pproved in 2021), a novel oral soluble guanylate cyclase stimulator,

n patients with HF and reduced ejection fraction who had recently

een hospitalized or had received intravenous diuretic therapy enrolled

4.1% White patients, 22.6% Asian patients, and only 4.9% Black pa-

ients [90] . Presently considered a class 1 A guideline-directed medi-

al therapy, sacubritil-valsartan, an angiotensin receptor-neprilysin in-

ibitor (ARNI), was initially FDA approved in 2015, despite limited di-

ersity in the first major trial, including only 5.1% of Black patients [91] .

oreover, a more recent study expanding FDA approval for demonstrat-

ng the benefits of sacubitril/valsartan to reduce risk of CV mortality

nd hospitalization in patients with HF, included 81.8% White patients

nd only 9.1% Asian and 1.5% Black patients [92] . On the other hand,

nother trial studying sacubritil-valsartan therapy initiated in the inpa-

ient setting enrolled a larger percentage of Black individuals (35.9%)

nd demonstrated benefit [93] . In view of the high and increasing bur-

en or HF related morbidity and mortality in Black and other diverse

acial/ethnic populations, ongoing and future research must include ad-

quate representation of diverse study participants. 
6 
ommunity ‐based interventions for cardiovascular risk reduction 

These aforementioned pre-existing disparities in ASCVD risk factors

nd outcomes are projected to significantly increase given the dispro-

ortionate impact of the COVID-19 pandemic on communities of color

rom both health outcomes and socioeconomic standpoints [94–97] . A

oncerted effort to address upstream negative social determinants of

ealth (SDOH) such as inadequate access to quality health care is crit-

cal towards the achievement of CV health equity as these factors are

nextricably linked to CV risk [98] . Prioritizing the SDOH has also been

utlined as a guideline-based component of comprehensive, patient-

entered approaches to CVD prevention [99] . Thus, integration of inno-

ative, community-based strategies and interventions are warranted to

eet the needs of socioeconomically disadvantaged populations while

romoting their overall CV health. 

Community-based interventions have demonstrated effectiveness in

ddressing a myriad of CV risk factors for CVD prevention [100] . Sev-

ral successful efforts have integrated academic-community partner-

hips with key community stakeholders including faith-based organi-

ations [ 101 , 102 ], barbershops [103] and public libraries [104] as a

eans to simultaneously address the complexity of the SDOH and CV

isk reduction [105] . Engagement of community leaders is one way

o promote diverse trial enrollment. One demonstrated efficacy of a

arbershop-based, health promotion strategy in improving hyperten-

ion control among Black men through a barber-pharmacist-led med-

cation management intervention [ 103 , 106 ]. In addition, culturally tai-

ored, lifestyle interventions targeting multiple CV risk factors (behav-

oral and biometric) in partnership with Black churches have shown im-

rovements in CV health metrics in Black individuals [107–110] . Other

vidence-based approaches, including integration of mobile technolo-

ies [111–113] and community health workers [ 114 , 115 ], can expand

he reach of community-based interventions while enhancing adoption

f healthy behaviors and efficacy of proven CVD prevention recommen-

ations. Widespread adoption of community-based interventions be-

ond the clinical setting to reduce the burden of CV risk factors among

iverse racial and ethnic groups has the potential to ultimately eliminate

VD disparities. Further, these interventions can also serve as avenues

o build sustainable trust and capacity in under-resourced and under-

erved communities, and facilitate their enrollement in future research.

The Hispanic/ Latinx community, the largest minority group in the

.S., suffers from higher rates of certain chronic diseases compared with

on-Hispanic/Latinx White individuals. Hispanic/Latinx individuals are

articularly susceptible to disparate care as they may lack language and

ulturally appropriate health care services which may lead to lower

uality of care. Community health workers or ‘Promotores’ may be used

o circumvent this problem as they are often perceived as having simi-

ar values and experiences as their community [116] and thus improve

hronic disease management. 

iversity in clinical trial leadership 

A lack of cultural competency of trial investigators has been cited as

 barrier to enrollement of individuals from diverse backgrounds into

linical trials [117] . Clinicians and researchers who BIPOC remain un-

errepresented as clinical trial investigators and as trial leaders [118] .

n an on-line survey of active physicians, 31% of White physicians vs.

6% of physicians from minority populations reported being involved

n clinical research as a principal investigator or subinvestigator. The

isparity was even worse when it came to FDA-regulated clinical tri-

ls, where only 3.7% of minority physicians reported being active PIs

ompared to 9.3% of White physicians [30] . There needs to be greater

fforts by academic institutions to diversify the pipeline with more di-

erse physicians entering medicine and cardiology, and to mentor and

evelop the leadership skills of their diverse faculty to prepare them for

areers in clinical trial research. More diversity among research teams

ill encourage new approaches to framing research questions that are
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elevant to under-served communities [119] . Diversity of trial investiga-

ors can improve the diversity of trial participants by being able to better

onnect with the language, customs and beliefs of the target recruitment

opulation and foster community engagement and involvement of un-

erserved populations in research planning [ 31 , 119 ]. Funding agencies

eed to be deliberate and intention when choosing overall and site-based

rincipal investigators for their trials with an eye towards diversity 

otential interventions to increase diversity in clinical trials 

There are multiple factors that interplay in the underrepresentation

rom a lack of access to centers performing trials, financial issues, or

istrust and fear of exploitation [118] . A detailed investigative review

egarding barriers to enrolling participants from diverse racial and eth-

ic backgrounds identified the following 5 factors: [1] mistrust or fear;

2] lack of comfort with clinical trial process; [3] lack of information

bout the process of clinical trials; [4] time and resource contracts;

4] lack of awareness about ongoing trials [117] . Addressing each one

f these barriers will be required to improve the current status of trial

nrollment. 

Increasing diversity in clinical trials involves implementation of both

icro- and macro- systems ( Fig. 1 ). On the micro level, cultural sen-

itivity, compassion, and community engagement are needed to build

rust. Some specific measures can be taken to promote inclusion of pre-

iously underrepresented groups. Site selection processes should incor-

orate race and ethnicity data of potential trial enrollees into feasibil-

ty assessments to ensure diversity. Research outreach efforts should

arget communities of color to promote engagement in clinical stud-

es. Incorporating the participant perspective by including patient ad-

isors in the study design process, who can also review and provide

eedback on prospective participant-facing materials can help increase

nterest in study enrollment for a broad patient population. Ensuring

hat participant-facing forms are available in Spanish and that adequate

ranslation services are available to sites to improve enrollment of His-

anic/Latinx persons. Race and ethnicity data should be collected and

eported in every study and monitored to identify under-enrolled groups

nd allow targeted interventions during the enrollment phase. Data on

thnicity in Hispanic/Latinx persons should go beyond Hispanic/non-

ispanic and include specific origin and race information to increase

he knowledge base regarding the heterogeneity of risk and response to

herapies in this broad population. 

On the macro level, although clinical trials in the U.S. are often in-

lusive of racial/ethnic populations, many national and international

uidelines are based on RCTs conducted world-wide. Compared to Sub-

aharan African and Central/South American countries, many world-

ide clinical outcomes trials are often weighted towards a European

opulation. A potential solution, if achievable, is to increase the number

f clinical research sites from Sub-Saharan African and Central/South

merican countries. Facilitating such a transition would require invest-

ent in initial and ongoing training to applicable Investigators, as well

s support from stakeholders interested in improving minority health,

nd expanding diverse racial/ethnic representation in clinical trials. 

onclusions 

Both women and racially/ethnically diverse populations are under-

epresented in CV clinical trials ( Central Illustration ). Multiple factors

ave been identified as barriers to participation of individuals which

nclude fear, mistrust, unawareness about on-going trials, not being ap-

roached for participation, overly restrictive eligibility criteria, lack of

omfort with participating in trials, impacts of SDOH on participation,

nd logistical challenges to participation stemming from time, financial

nd other resource constraints. These barriers can be overcome with pa-

ient and community engagement to help build trust, education about

he benefits and importance of clinical trials, and the diversification of

tudy team investigators 
7 
Underrepresentation compromises the generalizability of CV drugs,

specially in ASCVD risk conditions, where the burden is disproportion-

te across demographic groups. Equitable representation by sex and by

ace/ethnicity in clinical trials of CV drugs is essential so that clinicians

nd researchers can be assured that data reflect the diverse U.S. popu-

ation [45] . 

Going forward, NIH- and industry- funded trials need to increase

fforts to reach out to multiple communities and diverse commu-

ities and this effort will be needed to overcome the history of

istrust. Augmenting diversity in clinical trials will yield results

hat better reflect patient populations and be especially important

n studying diseases that disproportionately affect different patient

opulations. 
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