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CHARACTERIZATION OF CLINICAL STUDY POPULATIONS BY RACE AND ETHNICITY

IN BIOMEDICAL LITERATURE

Priyanka Kanakamedala, AB; Susanne B. Haga, PhDObjective: The importance of race and ethnic-

ity in biomedical research has long been a

subject of debate, recently heightened by data

revealed by the completion of the sequencing

of the human genome and the mapping of

human genetic variation. We aimed to deter-

mine whether and how the reporting of race

has changed over the last three decades and

how the practice may differ given study

location, where the journal of publication is

based, and decade of publication.

Design: We analyzed a sample of studies

published in the Journal of the American

Medical Association, The Lancet, and the

Canadian Medical Association Journal from

1980 to 2009.

Main Outcome Measures: The number of

articles that reported race by journal and

decade and the descriptors used.

Results: Of 1,867 articles analyzed, 17.30%

reported race. The reporting of race and

number of populations reported increased

over time for all three journals. In addition, the

diversity of race/ethnicity descriptors increased,

with increased use of race/ethnicity combina-

tions and nationality of research subjects.

Conclusion: Though it has increased over

the past few decades, the reporting of race/

ethnicity of study populations is relatively low,

ambiguous and inconsistent, likely influenced

by the uncertain relevance of these variables to

the study’s outcomes, study location, researcher

views, and the policies of journals and funding

agencies. Thus, due to the inconsistent and

ambiguous practice of reporting race/ethnicity,

comparison of study outcomes can result in

misleading conclusions. Improvements in stan-

dardization of terms and new approaches

to characterize research participants related

to race/ethnicity are imperative. (Ethn Dis.

2012;22(1):96–101)
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INTRODUCTION

There has been much debate about

the biological validity of race, particular-

ly spurred by recent findings from
genomic analyses of human popula-

tions.1,2 Overall, it has been found that

there are greater genetic differences

between individuals of the same racial

group than between individuals of dif-
ferent groups.3 Although some rare

genetic variants are only found in one

population, the majority of genetic

variations are found in all populations.4,5

Despite the uncertainty of the biological
validity of race, the construct of race is

still used in biomedical research as a

primary descriptor of study participants.

However, its continued use may contrib-

ute to confounding outcomes instead of
narrowing or identifying factors associ-

ated with study outcomes.

One of the primary reasons for the

continued use of race in the literature

is enforcement of requirements by fund-
ing agencies, regulatory agencies and

biomedical journals. For example, in

2001, the US National Institutes of

Health issued a policy specifying charac-

terization of human subjects by race and
ethnicity for research proposals and

annual progress reports.6 The racial and

ethnicity classifications recommended are

based on the 1997 Office of Management

and Budget (OMB) Directive.7 The US

Food and Drug Administration (FDA)
has issued similar guidelines recommend-

ing that racial and ethnicity data should

be collected for participants in US clinical

trials.8 Furthermore, the International

Committee of Medical Journal Editors

developed a set of guidelines for reporting

such descriptors and categorizations,

which are followed by more than 500

journals. The guidelines state, ‘‘when

authors use variables such as race or

ethnicity, they should define how they

measured the variables and justify their

relevance.’’9 Some journals have devel-

oped additional guidelines on how race

and ethnicity should be reported.10

Descriptors for race and ethnicity have

changed over time as evidenced from the

continually evolving categories in the US

Census since its inception.11,12 Changes in

terminology and differences between coun-

tries may lead to confusion and misinter-

pretation of conclusions involving race/

ethnicity when making comparisons be-

tween studies.13 This study aimed to

document the characterization of the race

and ethnicity of clinical study populations

in three top medical journals based in three

different countries over the last three

decades. In particular, we were interested

in investigating the use of race/ethnicity

descriptors in journals based in different
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English-speaking countries given the dif-
ferent descriptors used in census-taking

and the national make-up of each country.

In addition to surveying the prevalence and

types of descriptors used to describe the

race and ethnicity of study populations, we

compared the terms used in publications to

those used in national census.

METHODS

Generation of Dataset
To assess the evolution of the use of

race/ethnicity categories in biomedical

research over the past three decades,

we selected a sample of publications for

analysis in three top medical journals

based on impact factor, country of

publication, and online access from

our library: the Journal of the American
Medical Association (JAMA; based in the

United States), The Lancet (Lancet;
based in the United Kingdom) and the

Canadian Medical Association Journal
(CMAJ; based in Canada). A PubMed

search of each journal was performed

in April 2009 to identify a sample of

articles published between 1981 and

2008. The PubMed search criteria

included original research articles and
clinical trials of human participants and

specifically excluded editorials, letters,

reviews, commentaries and guidances.

To achieve a feasible sample size, articles

from every third year of publication

from 1981 onwards were selected for

our final dataset for analysis. This

yielded a total of 1,867 journal articles:

464 from JAMA, 1,318 from Lancet,
and 85 from CMAJ. Articles were then

manually curated to ensure that the

aforementioned criteria were met.

A numerical code was created for each

data category that was captured to

facilitate data entry and analysis. Each

article was identified by its PubMed

identification number. Several data points
were extracted from each article for

analysis: journal, year/decade of publica-

tion, term(s) used to report race, ethnicity

or heritage of the study subjects, the study

trial location, and the country of the
corresponding author. Articles with a
single study population with respect to
race were included in the dataset and
coded accordingly to terminology used to
describe population. Each article was
reviewed and coded by one coder (PK).
A random sample of articles (10%) was
reviewed (SBH) and agreement was
greater than 95%. All data were recorded
and stored in an Excel file for analysis.

Data Analysis
Frequency distributions, t tests, and

two proportion Z-tests (using a5.05)
were conducted to determine the statis-
tical significance of the bivariate distri-
butions between the independent vari-
ables (eg, journal and decade) and the

dependent variable (race/ethnicity de-
scriptors). More specifically, the usage
of specific terms describing race/ethnic-
ity was analyzed and compared within
and between journals and each decade
studied. In addition, we compared
Census categories and use of race/
ethnicity descriptors to explore the
influence of the evolving Census cate-
gories on race/ethnicity descriptors used
in the biomedical literature for each
decade and country.

RESULTS

Prevalence of Articles
Reporting Race/Ethnicity

Of the 1,867 journal publications
analyzed overall, 17.2% of articles
reported race/ethnicity; 39.22% of
JAMA articles, 10.32% of Lancet articles
and 5.88% of CMAJ articles (Table 1).

The reporting of race increased through
the decades in JAMA from 14.08% of
articles reporting in the 1980s to
40.66% in the 1990s (P,.0001) and
46.45% in the 2000s. Similarly, the
reporting of race/ethnicity increased in
Lancet from 3.68% of articles in the
1980s to 7.69% in 1990s (P5.004) and
24.15% in 2000s (P,.0001). In CMAJ,
no articles reported race in the 1980s or

1990s, but 13.89% of articles reported
race in the 2000s.

Prevalence of
Populations Reported

The number of study populations
(based on the number of race/ethnicity
descriptors reported) was calculated
for all articles that described the race/
ethnicity of study participants. The average
number of populations reported per article
in JAMA that reported race increased
significantly from 2.40 to 2.70 between
the 1980s and 1990s (P5.004), and to
3.49 populations reported per article in the
2000s (P5.04) (Figure 1). We also found
significant differences in the number of
populations described in Lancet, with an
average of 1.00 population per article
reported in the 1980s, significantly increas-
ing to 1.88 in the 1990s (P5.03) and 2.14
in the 2000s (P5.01). The difference in
the number of populations described
between JAMA and Lancet was statistically
significant only in the 1990s (P5.02). A
significant difference in the number of
populations described in JAMA and CMAJ
(P5.005) and Lancet and CMAJ (P5.01)
in the 2000s was observed.

Table 1. Prevalence of articles
reporting race by journal and decade

Journal/Decade
Percentage Reporting

Race (actual)

JAMA

1980s (n571) 14.08% (10)
1990s (n5182) 40.66% (74)a

2000s (n5211) 46.45% (98)
Overall (n5464) 39.22% (182)

Lancet

1980s (n5462) 3.68% (17)
1990s (n5533) 7.77%b (41)
2000s (n5323) 24.15%a (78)
Overall (n51,318) 10.32% (136)

CMAJ

1980s (n522) 0.00% (0)
1990s (n527) 0.00% (0)
2000s (n536) 13.89% (5)
Overall (n585) 5.88% (5)
Total (1,867) 17.30%

a Significantly greater than previous decade

(P,.0001).
b Significantly greater than previous decade

(P,.01).
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Variability of Race/
Ethnicity Descriptors

Overall, there were a total of 104

descriptors used to describe race/ethnic-

ity in the articles analyzed (60 of these

were in JAMA; 61 in Lancet; 6 in

CMAJ). However, after grouping of

synonymous terms (based on presumed

ancestry), there were 9, 12, and 5

unique groups in JAMA, Lancet, and

CMAJ, respectively. The descriptor

Black was used most often to describe

populations of African descent and

White was used to describe populations

of European descent. In JAMA articles,

the most common descriptor used

overall was White (100% of articles in

the 1980s; 75.68% in the 1990s;

81.63% in the 2000s), followed by

Black, Hispanic, and other, throughout

all three decades studied (Table 2). In

Lancet, the top descriptors used in the

1980s were Gambian, Chinese, White,

and Caucasian; while in the 1990s were

White (65.85%), Black, other, African

American and Asian; and in the 2000s

were White (78.21%), Black, Hispanic

and other. In CMAJ in the 2000s, the

most common descriptors were White

(100%), Black, Asian, other, nonwhite

and South Asian. The descriptors used

in Lancet became increasingly descrip-

tive, combining race and ethnicity, and

describing populations by nationality or
region, such as Arab, Chinese, Bangla-
deshi, Indian and North African. The
use of these descriptors also aligns with
the UK Census categories, which in-
cludes many nationalities in contrast to
the US Census categories.

Relationship between Reporting
of Race and Study Location

Studies published in JAMA and
conducted in the United States wholly
(N5123) or in part (international
multi-site studies; N514) were more
likely to report race/ethnicity than non-
US studies (N57) (P,.0001.). How-
ever, studies published in Lancet and
conducted in the United States in whole
(N521) or in part (N511) were less
likely to report race than studies that
did not include a US site (N582)
(P,.0001). No studies conducted in
the United States published in CMAJ
were included in our dataset.

DISCUSSION

Our findings suggest that while the
use of race/ethnicity descriptors in the
biomedical literature has increased, the
high but ambiguous number of descrip-
tors used to describe study populations

may lead to misleading conclusions

across studies. The role of race in

biomedical research continues to be

debated, yet the practice of reporting

race/ethnicity is both accepted and

expected, if not required. Some have

expressed concerns that the excessive

focus on differences in race and ethnic-

ity may reify the racial divide and

inadvertently ascribe to the biological

variations between races.14,15 Others

argue that the social, economic, envi-

ronmental and perhaps genetic factors

that surround race and ethnicity can be

useful for testing hypotheses regarding

medical outcomes.16 Despite the FDA

and OMB statements that race and

ethnicity are not scientific, the organi-

zations have upheld the belief that such

descriptors are important for public

health surveillance, research and collec-

tion of health-related data.8 Our anal-

ysis of a sample of biomedical articles

published in three leading medical

journals over the last three decades

shows that a significant amount of

disparity exists with respect to the

reporting of race/ethnicity and that the

addition of ethnicity may reflect greater

prominence of cultural heritage as well

as recognition of multiracial heritage.

In summary, this study demonstrated

three major findings: 1) the reporting of

race/ethnicity of clinical trial participants

has increased over the past three decades,

though remains quite low; 2) the number

of populations described per article is

increasing, but continues to be dominat-

ed by White populations; and 3) when

race/ethnicity are reported, study popu-

lations are described inconsistently be-

tween and within journals. Our finding

regarding the overall low reporting of

race/ethnicity (17.30%) is supported

by several previous analyses,17–19 though

higher rates (.50%) have been reported

in pediatric,20–22 nursing,23 and public

health24,25 research. Similarly, the in-

crease in the number of articles reporting

race over the past decades is supported

by earlier work.21,26 Despite the large

number of terms used to describe study

Figure 1. Average number of populations reported by articles by journal and decade
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populations observed here and other

studies,17,25,27 the most common group

described and represented in clinical

studies continues to be White.21,27 The

apparent homogeneity of clinical trial

populations has been a continuing chal-

lenge over the past several decades,28,29

though evidence suggests that the repre-
sentation in US cancer trials is consistent

with disease burden in minority popula-

tions.30 Corbie-Smith et al19 found that

studies of diseases associated with racial or

ethnic disparities often did not report the

race/ethnicity of participants or analyses

based on such descriptors. Despite the

reporting of race/ethnicity of study par-

ticipants in some studies, it has been
reported that few publications actually

discuss race/ethnicity.20

The inconsistent reporting of race/

ethnicity poses a challenge for compar-

ing clinical trials globally and, in some

instances, even those conducted in the

same country. Many journals have
policies in place regarding the use of

race/ethnicity in human studies, how-

ever, there is no clear standard for race/

ethnicity descriptors or defining study

populations.10,31 The wide range of

researchers’ views on the use and defini-

tion of race/ethnicity also likely contrib-

utes to the variation in practice ob-

served.10,32 The large number of terms

used to describe seemingly similar groups

in articles in JAMA, Lancet and CMAJ
may lead to erroneous comparisons of

outcomes of presumably similar study

populations. For example, in the United

Kingdom, Asian could refer to persons of

Central, South, or East Asian descent

whereas in the United States, the term

refers to persons primarily of East or

South Asia.33,34 If race/ethnicity descrip-

tors serve as surrogates for other variables

potentially affecting health outcomes

such as environment, the lack of a clear

description of the population studied

may lead to inaccurate comparisons. In
addition, the difference in prevalence of

reporting race between countries (higher

in US-based studies)26,35 limits compar-

isons with global studies. Describing

population groups based on nationality

(eg, Gambian) appears more prevalent

for studies conducted outside of the

United States and published in Lancet,
perhaps due to greater diversity and
cultural propensity to describe national-

ity than use broad race descriptors.

Based on the sample of biomedical

literature analyzed in this study, racial/

ethnicity descriptors appear to have

become more specific over time, incor-

porating ethnicity in the 1990s. Earlier
articles from JAMA predominantly used

terms that were used as the race

categories in the US census. In contrast,

Table 2. Top race/ethnicity descriptors reported per journal and decade

JAMA Lancet CMAJ

Population Total %a Population Total %a Population Total %a

(Total number of articles reporting
race/ethnicity510)

(Total number of articles reporting
race/ethnicity517)

1980s White 10 100.00 Gambian 4 23.53
Black 7 70.00 Chinese 4 23.53
Hispanic 4 40.00 White 2 11.76
Other 2 20.00 Caucasian 2 11.76
(Total number of articles reporting

race/ethnicity574)
(Total number of articles reporting

race/ethnicity541)
1990s White 56 75.68 White 27 65.85

Black 32 43.24 Black 10 24.39
Hispanic 25 33.78 Other 10 24.39
Other 21 28.38 African American 4 9.76

Asian 4 9.76
(Total number of articles reporting

race/ethnicity598)
(Total number of articles reporting

race/ethnicity578)
(Total number of articles reporting

race/ethnicity55)
2000s White 80 81.63 White 61 78.21 White 5 100.00

Black 45 45.92 Black 25 32.05 Black 1 20.00
Hispanic 42 42.86 Hispanic 14 17.95 Asian 1 20.00
Other 37 37.76 Other 18 23.08 Other 1 20.00

Nonwhite 1 20.00
South Asian 1 20.00

a Percentages may be greater than 100% due to reporting of more than one population per article. Percentages were calculated based on total number of articles reporting
race/ethnicity per journal and decade.

The inconsistent reporting of

race/ethnicity poses a challenge

for comparing clinical trials

globally and, in some

instances, even those

conducted in the same

country.
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articles in Lancet, while also using terms

such as White and Black, included other

terms not listed in their census such as

Hispanic and African American. Com-

pounding the problem of inconsistent

reporting, many publications do not

explain their criteria or methods for

assigning race or ethnicity as an inde-

pendent variable, despite the fact that

many articles report conclusions about

relationships between race/ethnicity, ge-

netics and health outcomes.17,25,36,37

This ongoing ambiguity supports

the development of a standard vocabu-

lary as suggested by many oth-

ers,13,17,24,38–47 however, the strong

national social and political values

influencing race/ethnicity terminology

would seriously impede global consen-

sus. Alternatively, a new practice to

accurately measure factors for which

race serves as a surrogate could be

developed and implemented such as

collecting data on ancestry through

grandparental birthplace or using genet-

ic ancestry markers.48–50 The use of

genetic markers would allow for con-

sideration of admixture,51–53 however,

it too is not an option without its own

challenges.54 First, genetic analysis of all

clinical study populations would not be

economically feasible until sequencing

or genotyping technologies costs decline

further and technical expertise becomes

widespread and routine. Second, no

standard set of markers has been

developed, which could result in similar

ambiguity in defining study partici-

pants’ ancestry. Third, by replacing race

with genetic markers, we would poten-

tially be overlooking environmental

factors associated with or causative of

health outcomes. Thus, genetic charac-

terization alone would not be sufficient

to describe the biological and/or social

factors that may be important to a

study’s outcomes and some combination

of factors enabling more detailed char-

acterization of research subjects’ ancestry

and environment are needed.

In conclusion, even if reporting of

study participants’ race/ethnicity con-

tinues to become more common, the
lack of uniformity of the terms may

pose problems for understanding the

factors that affect health outcomes and

lead to erroneous and potentially harm-

ful conclusions. Thus, it becomes un-

clear how to interpret differences in

study outcomes across populations in

different countries, cultures, health sys-

tems and the like, beyond the United

States, the United Kingdom, and Can-

ada. Greater enforcement of existing

journal policies regarding how popula-

tions are defined and clarification of the

relevance of race/ethnicity to the study’s

outcomes as well as development of
international consensus of race/ethnicity

descriptors or consideration of alterna-

tive methods to characterize study

populations are needed.
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