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Abstract
Objective Individuals from Black and Hispanic backgrounds represent a minority of the overall US population, yet are the 
populations most affected by the disease of obesity and its comorbid conditions. Black and Hispanic individuals remain 
underrepresented among participants in obesity clinical trials, despite the mandate by the National Institutes of Health (NIH) 
Revitalization Act of 1993. This systematic review evaluates the racial, ethnic, and gender diversity of clinical trials focused 
on obesity at a national level.
Methods Following Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, a sys-
tematic review of clinicaltrials.gov, PubMed, Cochrane Central, and Web of Science was undertaken to locate phase 3 and 
phase 4 clinical trials on the topic of obesity that met associated inclusion/exclusion criteria. Ultimately, 18 studies were 
included for review.
Results White non-Hispanic individuals represented the majority of clinical trial participants, as did females. No study 
classified participants by gender identity. Reporting of race/ethnicity was not uniform, with noted variability among racial/
ethnic subgroups.
Conclusions Our findings suggest that disparities remain in the diverse racial, ethnic, and gender representation of partici-
pants engaged in clinical trials on obesity relative to the prevalence of obesity in underrepresented populations. Commitment 
to inclusive and intentional recruiting practices is needed to increase the representation of underrepresented groups, thus 
increasing the generalizability of future research.
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Introduction

The etiology of obesity is complex and multifactorial, yet 
this disease process has rapidly become the leading cause of 
morbidity and mortality in the USA. Over the past decade, 
the prevalence of obesity among adults increased from 33.7 
to 42.4%, and the prevalence of severe obesity increased 
from 5.7 to 9.2% [1, 2]. This increased prevalence is most 
notable among African Americans and Hispanic Americans, 
in whom obesity continues to surpass that of White Ameri-
cans at 49.6 and 44.8% compared to 42.4%, respectively [2]. 
African American women have a significantly higher prev-
alence of obesity (56.9%) compared to other racial/ethnic 
groups, and African Americans overall have a significantly 
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higher prevalence of severe obesity at 13.8% compared to 
other groups [2].

Black and Hispanic Americans comprise 13 and 18% 
of the population, respectively, yet are the populations 
where obesity is most prevalent and are disproportion-
ately affected by the associated comorbid conditions 
[3]. These populations are grossly underrepresented as 
participants in clinical trials [4–15], despite the NIH 
Revitalization Act of 1993, which required the inclu-
sion of racial/ethnic minority groups and women in 
federally funded human subject research studies [16]. 
A few studies (overweight and obesity trials) achieved 
very high percentages of participation from underrepre-
sented groups, but this is a result of pursuing recruitment 
in areas of majority and minority populations [17–20]. 
Sex differences in studies also differ, with females being 
significantly overrepresented as participants in weight-
loss and bariatric surgery studies [21–26]. This paucity 
of sex and racial/ethnic diversity in clinical research can 
lead to research findings that are not generalizable to all 
members of society, with negative downstream effects 
for underrepresented populations most affected by the 
comorbid conditions associated with obesity.

The purpose of this systematic review is to examine and 
evaluate the racial, ethnic, and gender representation of 
participants in clinical trials focused on the management of 
obesity and its metabolic sequelae at a national level in the 
diet, drug, and surgical trials.

Methods

Search Strategy and Data Extraction

We followed the 2020 PRISMA guidelines attached as 
Appendix S1 [27]. We initially searched ClinicalTrials.
gov on February 19, 2021, to assess the state of phase 3 
and phase 4 clinical trials related to obesity, finding 248 
trials, which we narrowed down to 95 studies of inter-
est. Phases 3 and 4 were specifically chosen to include 
treatments that were proven effective in a small subset 
of the population and were now being tested in a diverse 
population. During phases 3 and 4 of clinical trials, par-
ticipants should be chosen to represent the diversity of 
the whole population. Of those trials, only 24 had linked 
published results. This group of studies formed the basis 
for our search criteria for the remaining databases of 
PubMed, Cochrane Central, and Web of Science searched 
on July 6, 2021. The database search terms, including the 
initial ClinicalTrials.gov search strategy, are included in 
Appendix S2.

We retrieved 4658 articles from the database searches 
(Fig. 1). In total, 1249 articles were removed as duplicates 

leaving 3409 for the title and abstract screening. Title and 
abstract screening was independently performed by two 
reviewers, resulting in 406 articles for full-text review. 
During the full-text review, two independent reviewers 
included or excluded articles for data extraction based 
on the inclusion and exclusion criteria developed during 
the initial ClinicalTrials.gov search. Since this review is 
mainly concerned with treatments for obesity on adult par-
ticipants within the USA, inclusion criteria were decided 
as: adult population (aged ≥ 18  years); reports demo-
graphics on US participants; reports demographics on 
subjects with obesity; phase 3 or 4 clinical trial. Studies 
were excluded if nonhuman, did not use body mass index 
(BMI) as a measure of obesity, focused on pediatrics or 
adolescents, or focused on the following topics: behavioral 
obesity; hormonal obesity; obstetric/gestational obesity; 
genetic obesity (i.e., Prader-Willi syndrome); infection-
related obesity; psychiatric-related obesity. Any disa-
greements during the screening phases were brought to 
a consensus by a separate reviewer. This review was not 
registered, nor was a review protocol previously published. 
These limitations allow for a focused assessment of US 
minority patient participation in obesity-related clinical 
trials.

Full-text screening revealed 23 studies for data extrac-
tion, which further excluded five studies, resulting in 18 
final included articles. Data extraction was independently 
performed by two authors, with a third reconciling extracted 
data when needed. Data elements included: study design 
details, subject demographic data, recruitment methods, 
whether any outcomes were related to gender/race/ethnicity, 
and major strengths and limitations. Demographic informa-
tion was obtained from the demographic table or text of each 
respective article.

Risk of Bias Assessment

We performed a risk of bias assessment on the final included 
articles using a worksheet adapted from both the Cochrane 
Review Group’s Risk of Bias Tool, version 2.0, and the 
methodological quality checklist of Downs and Black 
[28–30]. Since this review is primarily focused on demo-
graphic statistics of enrolled subjects, we focused on the 
risk of bias assessment on recruitment, randomization, and 
attrition domains. The categorical domains include alloca-
tion and randomization methods, transparency of inclusion/
exclusion criteria, transparency of attrition assessments, 
whether enrolled patients/research staff are representative 
of the disease population, and transparency of recruitment 
methods. Two authors independently performed the risk of 
bias assessment, and disagreements were settled by discus-
sion between the same two authors and a third. The risk of 
bias worksheet is attached as Appendix S3.
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Results

The literature search resulted in 18 included studies after 
de-duplication, title and abstract screening, and full-text 
screening. Of these 18 studies, the majority (n = 10) were 
drug trials [31–40], followed by diet trials (n = 7) [41–47]. 
One clinical trial focused on bariatric surgery [48]. Details 
about the trials and study population of interest are included 
in Table 1. Table 2 contains information on how studies 
defined race and ethnicity categories. Studies varied widely 
in how each research team categorized subjects based on 
demographic race and/or ethnicity information.

On average, White non-Hispanic participants were the 
majority of participants across studies. Three studies did not 
report race/ethnicity as part of their cohort demographics 
[35, 38, 42]. Two studies had an American Indian/Alaska 
Native majority [32, 37], whereas no studies had an African 
American majority. Only one study explicitly stated whether 
participants could report more than one race/ethnicity [46]. 
Demographics by reported race/ethnicity for each study 
are further highlighted in Table 3. The majority of studies 

(n = 17) followed biological sex and categorized subjects as 
male or female [31–34, 36–48], with one not reporting sex 
characteristics [35]. Two studies consisted of only female 
participants [42, 43], and there were no male-only studies. 
Female participants represented the majority of subjects in 
10 studies that enrolled both males and females [31, 32, 34, 
38, 39, 44–48]. No study classified participants by gender 
identity. Figure 2 highlights the sex breakdown by study.

Five studies transparently reported subject recruitment 
methods in enough detail to assess how patients were 
selected for the approach or referenced their parent study’s 
transparent methodology with the same subject popula-
tion [34, 38, 44, 46, 47]. All studies except one had well-
described inclusion and exclusion criteria [37]. Only two 
studies were explicit about the duration of the recruitment 
period in the context of the entire study period [38, 48]. Four 
studies had a high risk of randomization bias due to being 
open-label or the design of the study prevented randomiza-
tion [36, 38, 44, 48]. One study only discussed randomiz-
ing males with no mention of the randomization process for 
females; this study enrolled both sexes [41]. No study was 

Fig. 1  PRISMA 2020 flow 
diagram for new systematic 
reviews which include searches 
of databases and registers only.  
Adapted from Page MJ, McKen-
zie JE, Bossuyt PM, Boutron 
I, Hoffmann TC, Mulrow CD, 
et al. The PRISMA 2020 state-
ment: an updated guideline for 
reporting systematic reviews. 
BMJ 2021;372:n71. https:// doi. 
org/ 10. 1136/ bmj. n71. For more 
information, visit: 

https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
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clear about whether their included study site(s) enrolled rep-
resentative subjects or had a representative research staff of 
usual site demographics for patient or care staff population 
for the relevant disease of obesity during the study period.

Discussion

The aim of this systematic review was to evaluate existing 
racial/ethnic and gender diversity among the participants of 
clinical trials focused on obesity and its metabolic sequelae 

in diet, drug, and surgical interventions with published 
results. Our results indicate that a relative lack of diversity 
among clinical trial participants continues, with the major-
ity of participants in the included trials on average reported 
as White non-Hispanic. This is an important finding given 
that approximately 49.9% of Black Americans and 45.6% of 
Hispanics are obese [49], yet these populations are under-
represented in obesity trials. Studies included in this review 
did not include the wide array of gender identities possible, 
focusing solely on biological sex as options for selection, 
with females representing the overwhelming majority of 

Table 1  Study characteristics including the target population, study setting, study focus, US state where the study was conducted, and the BMI 
criteria (in kg/m2) for each study included in the systematic literature review

NCT ID, National Clinical Trials registration number; NR, not reported; * phase not reported in the article, but linked NCT ID reported the 
phase; ** BMI criteria implied due to subjects qualified for gastric band/bypass surgery
This table features the target population, study setting, study focus, US state where the study was conducted, and the BMI criteria (in kg/m2) for 
each study included in this systematic literature review

Study NCT ID BMI criteria, kg/m2 Study focus US states Study setting Targeted population

Phase 3
[31] NCT00563368 30–45 Drug trial NC, PA NR Healthy
[32] NCT00856609  > 30 Drug trial AZ Clinical research unit Nondiabetic, otherwise 

healthy
[33] NCT01508026  > 32 Drug trial NR NR Stage 1 or 2 primary 

hypertension
[41]* NCT00108459  ≥ 30 Diet trial PA NR Diabetes
[43] NCT00696228 30–39.9 Diet trial TN Academic medical 

center
Premenopausal women

[48]* NCT00166205 Implied** Surgical procedure trial NR Academic and private 
practice clinical sites

Scheduled for adjustable 
gastric band surgery

Phase 4
[34] NCT02160990  ≥ 30 Drug trial MN Clinical research unit Accelerated gastric 

emptying
[35] NCT01834404 30–40 Drug trial MN Clinical research unit Healthy
[36] NCT00791258  ≥ 30 Drug trial NR NR Uncontrolled hyperten-

sion on monotherapy
[37]* NCT00339833  ≥ 30 Drug trial AZ Clinical research unit Nondiabetic
[38]* NCT01035333 Implied** Drug trial Y Bariatric surgery center Scheduled for gastric 

bypass surgery
[39]* NCT02833415  ≥ 30 Drug trial TX NR Nondiabetic
[40]* NCT00675987 30–40 non-inclusive Drug trial CA, FL, IN, 

MA, Y, PA, 
TX

NR Stage 1 hypertension, 
abdominal obesity, 
and impaired fasting 
glucose

[45] NCT00079547 30–39.9 Diet trial MO Academic medical 
center

Nondiabetic

[46]* NCT00143936 30 or higher, only 
included 30–40

Diet trial CO, MO, PA Academic medical 
center

Healthy

Secondary studies
[42]* NCT00696228 30–39.9 Diet trial TN Academic medical 

center
Premenopausal women

[44] NCT00143936 30–40 Diet trial COo, MO, PA Academic medical 
center

Healthy

[47]* NCT00143936 30 or higher, only 
included 30–40

Diet trial CO, MO, PA Academic medical 
center

Healthy
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participants in most studies. To our knowledge, this is the 
first systematic review evaluating both the racial/ethnic and 
gender diversity of clinical trial participants in clinical tri-
als focused on the management of obesity and its comorbid 
conditions in diet, drug, and surgical interventions.

The majority of prior studies examining the diversity of 
participants in clinical trials have been in the oncology and 
cardiology literature, noting continued stagnation of mean-
ingful changes in representation despite the mandate for the 
increased call to action by the NIH Revitalization Act of 
1993 [4–6, 8, 10, 11, 16]. In the literature focused on obesity, 
very few clinical trials have addressed the issue of diversity. 
The review by Pagoto and colleagues noted that behavioral 
weight loss trials do not recruit a representative population 
of men, especially those from minority backgrounds [50]. In 

this review, no studies focused on men, and only two studies 
had a racial/ethnic minority population as the majority of 
study participants.

During the final review of articles that met inclusion cri-
teria, not all studies reported demographics for their par-
ticipants, and for those that did, the selection of reporting 
categories such as “other” were not clearly defined. This 
is a pervasive issue despite guidelines by the International 
Committee of Medical Journal Editors and NIH, which 
defines the standards for the classification of federal data 
on race and ethnicity [51–56]. The editors of the Journal 
of the American Medical Association recently published 
“Updated Guidance on the Reporting of Race and Ethnicity 
in Medical and Science Journals” in response to ongoing 
issues with reporting, with specific recommendations on the 

Table 2  Study definitions of race and/or ethnicity categories with the defined categories and relevant information pertaining to this systematic 
literature review

NR, not reported; * “other” category assumed to be subjects who did not fall into another of the listed categories. This table presents the defined 
categories and relevant information pertaining to race and ethnicity of the included studies of this systematic literature review

Study Race Ethnicity Other Note

[31] Caucasian, African, Asian, other None American Indian, Alaskan 
Native, Native Hawaiian, other 
Pacific Islander

[32] NR African American, White, His-
panic, Native American, other

Not defined*

[33] NR NR White, Black, Hispanic
[34] NR Caucasian, Hispanic NR
[35] NR NR NR
[36] Caucasian, Black, Asian Hispanic/Latino American Indian/Alaskan native
[37] NR White, Native American, 

Hispanic
NR

[38] NR NR NR
[39] Black, White, other Black, White, other Not defined* Study labeled groups as race/

ethnicity
[40] White, Black, other NR Not defined*
[41] White, African American, 

Latino, other
White, African American, 

Latino, other
Not defined* Study labeled groups as race/

ethnicity
[43] Caucasian, African American NR NR
[45] NR NR African American Demographics only reported in 

text stating that 15 of 60 sub-
jects were African American

[46] White, Black, Asian, American 
Indian or Alaska Native

Hispanic or Latino NR

[48] NR White non-Hispanic, Hispanic, 
Black non-Hispanic, Asian/
Pacific Islander, other

Not defined*

Sub-studies
[42] European American, African 

American
NR NR Self-identified with confirmation 

that both parents originated 
from the same racial group

[44] White, African American, other NR Not defined*
[47] White, African American, 

Asian, other
NR Not defined*
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correct use of terms such as sex and gender, and that authors 
should “define how they determined race or ethnicity and 
justify their relevance.” [57] Increased adherence to these 
guidelines when publishing clinical trial data is critically 
important to be fully transparent about the demographics of 
study participants.

While the prevalence of obesity among adults in the USA 
is highest in the southeast region [58], most of the states 
participating in the included clinical trials were located in 
regions of the country where the prevalence of obesity is 
lower. This may be the result of differences in NIH funding 
awarded to medical schools, as historically the majority of 
the top 10 institutions in this regard have not been located in 
the southeast [59]. In recent years, this trend has continued.

With noted geographical differences in trial sites, an addi-
tional consideration is differences in sites located in urban 
versus rural locations, as rurality is a known factor to nega-
tively impact access to care and overall health [60, 61]. As 
a result, study sites located in urban environments can over-
look populations that would most benefit from participation 
in these clinical trials.

One method to increase diversity in clinical trials would 
be to address how obesity is defined. Obesity is tradition-
ally categorized as starting at a body mass index (BMI) > 30 
by both the World Health Organization and the Centers for 
Disease Control [62, 63]. This BMI cutoff is not inclusive of 
the effects of obesity for all racial/ethnic populations. Given 

the metabolic effects observed on Asian populations at lower 
BMIs, the Asian-Pacific recommendations are that BMI 
categories should be lowered in this population as follows: 
23–24.9 for overweight and obese ≥ 25. For consideration of 
eligibility for bariatric and metabolic surgery, historically, 
the 1991 National Institutes of Health guidelines have been 
used since their release. These guidelines specify eligibil-
ity as a BMI ≥ 35 with obesity-related comorbid conditions 
or BMI > 40 despite endorsements by the American Diabe-
tes Association [64] for lower BMI ranges for Americans 
(BMI ≥ 30) and Asians with Type 2 diabetes (BMI ≥ 27.5) 
to undergo bariatric and metabolic surgery if their hyper-
glycemia is not adequately controlled despite optimal medi-
cal management. With the use of the traditional guidelines, 
many trials omitted the recruitment of participants of Asian 
descent.

The American Society for Metabolic and Bariatric Sur-
gery (ASMBS) and the International Federation for Surgery 
of Obesity and Metabolic Disorders (IFSO) [65] recently 
released new guidelines focused on the indications for bari-
atric and metabolic surgery, which include lower thresholds 
for both the Asian population similar to the Asian-Pacific 
recommendations and general population. With the recent 
joint release of the updated guidelines from ASMBS and 
IFSO, best practices would include the recommended lower 
BMI threshold of ≥ 30 for the general population for con-
sideration of bariatric and metabolic surgery and ≥ 25 for 

Fig. 2  Breakdown of reported 
biological sex demographics for 
each cited study and the corre-
sponding participant cohort size
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those of Asian descent. It will be interesting to see if these 
guideline changes affect the diversity of participants in 
future clinical trials.

The findings of this review must be interpreted in the 
context of its limitations. One such limitation is the het-
erogeneity of reported race/ethnicity among the included 
studies, with 3 of the 18 studies not reporting this informa-
tion as part of their cohort demographics, 7 studies report-
ing Hispanic ethnicity for participants, and only 5 studies 
reporting participants from Asian or Alaska Native/Native 
American populations. Another limitation is the heteroge-
neity of study types included, as we aimed to include not 
only diet-based and surgical weight-loss clinical trials for the 
treatment of obesity but also clinical trials with this patient 
population that address the common comorbid conditions 
associated with obesity. Clinicaltrial.gov registration pages 
do not consistently align with publications related to those 
registrations, as previously noted by Ludwig and colleagues 
[66]. In the case of our review, this inconsistency prohibited 
the verification of states/centers participating in the clinical 
trials for several studies. Articles included in this review 
were not restricted to a specific period of time, which may 
have excluded early obesity trials conducted before phases 3 
and 4 trials were categorized. Trials with non-published data 
were not included in this review due to concerns regarding 
transparency and accuracy of demographic reporting. Lastly, 
as very few studies commented on participant enrollment 
methodology (including the timeframe over which they were 
recruited), there is a high risk of selection bias in the enroll-
ment process for the included trials, raising the possibility of 
the influence of implicit bias as a confounder in any attempt 
at diversification of participants.

Conclusion

Diverse representation of underrepresented groups and the 
disparities in reporting of race/ethnicity and gender in clini-
cal trials remains pervasive issue. Future work in clinical 
trials focused on the treatment of obesity and its associated 
comorbid conditions should focus on the intentional recruit-
ing of underrepresented populations to reflect the popula-
tions’ demographic.
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