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ABSTRACT
Over the past decade, the proliferation of genetic studies on human health and disease has
reinvigorated debates about the appropriate role of race and ancestry in research and clin-
ical care. Here we report on the responses of genetics professionals to a survey about their
views on race, genetics, and ancestry across the domains of science, medicine, and society.
Through a qualitative content analysis of free-text comments from 515 survey respondents,
we identified key themes pertaining to multiple meanings of race, the use of race as a
proxy for genetic ancestry, and the relevance of race and ancestry to health. Our findings
suggest that for many genetics professionals the questions of what race is and what race
means remain both professionally and personally contentious. Looking ahead as genomics
is translated into the practice of precision medicine and as learning health care systems
offer continued improvements in care through integrated research, we argue for nuanced
considerations of both race and genetic ancestry across research and care settings.
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I have somehow managed to hold seemingly mutually
exclusive views that 1) races don’t exist and are
biologically meaningless and 2) races have a genetic
basis and biological influences on health. (genetic
epidemiologist survey respondent)

As a physician and public health professional
knowing about the geographic/ancestry/"ethnic"
group/"whatever you want to call it" is useful in
providing appropriate care and services to specific
populations. (clinical geneticist survey respondent)

For decades, human geneticists, ethicists, social scien-
tists, and health care providers have discussed and
debated the appropriate role of race and ancestry in
biomedical research and clinical care. While there may
be consensus in the scientific community that socially
defined races are not discrete taxonomic, biological, or
genetic groups, disagreements remain about whether
and to what extent race is a useful proxy for genetic or
other biological differences between individuals. Recent
public discourse further illustrates disagreement within
the scientific community about the socially and scientif-
ically appropriate way to discuss race, genetics, and

health (Reich 2018; Kahn et al. 2018). The literature
reveals a cyclical revisiting of these issues (Burchard
et al. 2003; Cooper, Kaufman, and Ward 2003; Sankar
and Cho 2002; NHGRI Race, Ethnicity, and Genetics
Working Group 2005; Caulfield et al. 2009; Bamshad
et al. 2004; Peterson 2005; Bamshad 2005), which, in
the extreme, calls for the disposal of race as a variable
in genetic research and clinical practice (Perez-
Rodriguez and de la Fuente 2017). Yudell et al. (2016)
recently posited that the use of race in genetic research
has become even more problematic in the postgenomic
era, mired in confusion about the degree of biological
relevance of race and poised to fuel racist beliefs via
popular misinterpretations. Accordingly, they called for
the convening of a national committee to issue recom-
mendations on how to “move past” the use of race as a
classifying variable, a recommendation similar to one
previously proposed by Jacqueline Stevens (2003).

Genetic ancestry has become the main conceptual
framework used by genetic researchers to categorize
individuals and is often posed as the solution for how
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genetic research, and subsequent translation into clin-
ical care, can move past problematic uses of race
(Burchard et al. 2003; Shields et al. 2005). Genetic
ancestry is typically estimated using allele frequency
differences that have arisen through geographic separ-
ation, historical migrations, selective pressure within
and between human populations, and mere chance. In
concert with advancements in genetic technologies,
statistical methods have been developed to detect and
describe these genetic differences (Alexander,
Novembre, and Lange 2009; Price et al. 2006), allow-
ing genetic researchers to adjust for genetic ancestry
rather than (or in addition to) reliance upon exter-
nally or self-ascribed racial or ethnic labels when
modeling relationships between genetic variation and
disease. However, statistically estimated genetic ances-
try can often be conflated with conventional notions
of race, particularly when ancestry is parsed at the
continental level (Fujimura and Rajagopalan 2011).
Thus, in practice, genetic ancestry might not enable a
“move beyond” race (Bonham, Warshauer-Baker, and
Collins 2005), but rather might unintentionally
reinforce racialized thinking—particularly when it
comes to assigning and interpreting group labels
(Fullerton et al. 2010). Using the conceptual frame-
work of genetic ancestry might simply relocate racial
thinking from macrolevel biological differences to the
molecular level of genes.

The complete erasure of race from research and
practice has potentially undesirable consequences. For
example, it might impede progress to meet calls for
increased diversity in genetic studies (Popejoy and
Fullerton 2016). Furthermore, race as a social reality
can have biological implications that initiate or other-
wise exacerbate disease processes. For example, using
the construct of “embodiment,” Krieger (2005) has
proposed health disparities to be the “biological
expression” of the social context of racial discrimin-
ation. For biomedical research to ignore the inscrip-
tion of systemic racism and other social contributors
to health into the body will lead to incomplete under-
standings of most health conditions. At the same
time, proposing genetic research as the solution to
interrogate and rectify health disparities might lead to
a national research focus that is misaligned with the
realities of social and environmental contributions to
such disparities (West, Blacksher, and Burke 2017).
While these concerns might in the past have been per-
ceived as academic or of narrow interest, the proposed
integration of genomic, behavioral, environmental,
and social determinants information into the rapidly
developing practice of precision medicine highlights

the need to develop an equally nuanced and inte-
grated understanding of race, ancestry, and health
(Bonham, Callier, and Royal 2016). Furthermore,
efforts to inform and realize precision medicine over-
lap with—and perhaps depend upon—the successful
reformulation of health care systems and research
institutions into learning health care systems that
intentionally integrate research and clinical care under
one proverbial roof (Institute of Medicine 2013; 2015;
Faden et al. 2013).

Clearly, a complicated set of issues underlies
debates and discussions about the use of race and
ancestry in research and clinical care, and the stakes
are high. While we support normative and theoretical
work to continue robust and thoughtful deliberation,
we are concerned that such efforts might not yield
desired changes in practice and policy without more
empirical research to understand how genetics profes-
sionals currently perceive and use the concepts of race
and ancestry in their daily work. Specifically, empirical
studies can help identify points of intervention where
policies and recommendations would be most tract-
able and efficacious.

We sought to address this need for empirical
knowledge by surveying genetics professionals regard-
ing their views on the relationships between race,
ancestry, and genetics. Survey items covered a range
of topics, including science, medicine, and social
issues. Here we report on a qualitative content ana-
lysis of open text comment boxes provided through-
out the survey, where respondents expanded on their
answers to survey items and provided overall feed-
back. Numerous ideas emerged from this qualitative
inquiry, especially given the breadth of survey items
and the number and diversity of respondents.
However, in this report we focus on three interrelated
questions that we think serve as a starting point for
discussion about how race and genetic ancestry should
be used in an era of genomic research and precision
medicine. First, how do genetics professionals define
and use the term “race”? Second, what are genetics
professionals’ views on using race as a proxy for
ancestry? Third, what are the understandings of genet-
ics professionals regarding the influence of race and
ancestry on health?

Methods

Data collection

To explore what genetics professionals know and
think about the relationships between race, ancestry,
and genetics, we circulated an online survey in 2012
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using distribution lists from three professional soci-
eties: the American Society of Human Genetics
(ASHG) annual meeting attendees, the National
Society of Genetic Counselors (NSGC) membership,
and the American College of Medical Genetics
(ACMG) membership. The survey consisted of 49
statements (see Supplementary Material) divided into
five sections: science (two sections), medicine, society,
and common statements about race. For each state-
ment, respondents rated their level of agreement on a
5-point scale. The survey included six comment boxes:
one at the end of each of the five survey sections and
one at the completion of the survey. In these free-text
boxes, respondents were encouraged to both clarify
and elaborate on their responses to statements and
provide more general feedback. The survey also col-
lected demographic information such as educational
degree, profession, self-identified race, sex, age, coun-
try of residence, and experience with ancestry testing
both personally and in research settings. The survey
was designed to enable both quantitative and qualita-
tive analyses. A quantitative analysis of responses to
the 49 survey statements is reported separately. Here
we report a qualitative content analysis of the
respondents’ comments to the 49 survey statements
from the survey of genetics professionals.

The University of Washington IRB determined this
study (“Race, Ancestry, and Genetics Survey,”
Protocol 44090) exempt.

Data analysis

Survey comments were analyzed using content ana-
lysis, a form of qualitative inquiry that aims to iden-
tify and distill themes, ideas, and topics from text.
Our coding process involved a blend of directed and
conventional content analysis (Hsieh and Shannon
2005). First, we used directed content analysis based
on our a priori research questions to develop a pre-
liminary coding framework from a review of relevant
background readings. Next, we expanded the initial
coding framework using conventional content ana-
lysis: reading through 100 surveys to further derive
and refine codes. Completeness of the codebook was
established by comparing to another set of codes gen-
erated separately by another member of the study
team. Additional codes were then added to ensure
coverage of this prior codebook. Following this recon-
ciliation process, the codebook comprised 44 thematic
codes grouped into nine code families: relationship
between concepts, nature of concepts, relationship to
health, how concepts function, harms and benefits,

responses to concepts, context, population genetics,
and survey feedback. In addition to the thematic
codes, an additional 49 structural codes were created
to track comments directed at each of the 49 survey
items. Ultimately, the codebook covered the breadth
of topics addressed by the survey items, namely, scien-
tific understandings of race, genetics, and ancestry
and their appropriate place in biomedical research;
the perceived relationships between race, ancestry, and
health and their appropriate place in individual health
care; the societal implications of genetic ancestry test-
ing; and more general reflections about the existence
and nature of race. The codebook is available as sup-
plementary material. One primary coder carried out
all the coding, in frequent consultation (weekly, over
a 3-month period) with a second member of the ana-
lysis team.

We analyzed the coded data set via an iterative
process of decontextualization and recontextualization,
wherein survey comments were separated and sorted
(decontextualized) and then grouped and analyzed
into larger thematic units of meaning drawn from
multiple respondents (recontextualized) (Ayres,
Kavanaugh, and Knafl 2003). Based on our sense of
broad themes, we first selected the codes most
informative to this particular inquiry, namely, to
answer the following questions: (1) How do genetics
professionals define and use the term “race,” (2) what
are genetics professionals’ views on using race as a
proxy for ancestry, and (3) what are the understand-
ings of genetics professionals regarding the influence
of race and ancestry on health? Second, quotations
captured by each code were reviewed and organized
into code summaries, a type of summary document
useful for condensing and summarizing potentially
broad and complex codes into their more salient and
coherent subparts. These code summaries involved
counting occurrences of both the overall code and
each subtheme contained within the code. We also
conducted simple counting queries; co-occurrence
queries, to examine relationships between themes; and
counting queries stratified by different demographic
variables or by responses to specific survey items. In
the Results section that follows, we primarily report
quotes and occasionally give counts of quotes by code.
Due to the structure of the data (open text boxes in a
survey, as opposed to transcripts of interviews or
focus groups), there are typically not multiple quotes
with a given code from a single respondent. Coding
and subsequent analyses were carried out using the
qualitative data analysis software Atlas.ti, version
7.1 (2013).
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Results

The survey was sent to 9,858 individuals via the
online tool Survey Monkey (www.surveymonkey.com).
In total, 1,779 respondents took the survey (�18%
response rate), of which 515 included at least one
comment. These comments comprise the data set for
this qualitative content analysis. The demographics of
the 515 respondents who commented are shown in
Table 1; note that percentages in this table are given
over nonmissing responses. Males and females were
roughly equally represented, and the average age was

45 years. The majority of respondents (77%) indicated
living in the United States and self-identified as white
(83%). A variety of clinical and research professions
were represented, and most (75%) reported working
in an academic rather than a government or private
setting. A doctoral degree was the most common
(48%) degree obtained, while only 12% did not have
at least one postbaccalaureate degree. Of those with-
out a postbaccalaureate degree, 36% were students or
trainees. Approximately one-third of respondents indi-
cated a profession in clinical care, specifically, clinical

Table 1. Demographics of survey respondents, both the overall set of 1,779 who took the survey and the subset of 515 respond-
ents who made comment(s).

Overall (n¼ 1,779) Made comments (n¼ 515)

Characteristic Frequency Percent Frequency Percent

Sex Male 622 42% 217 45%
Female 865 58% 260 55%
Missing 292 — 38 —

Age� Mean age (years, range; SD) 43 (20–92; 13.6) 45 (20–89; 13.8)
32 and under 377 27% 98 22%
33–41 349 25% 105 23%
42–54 360 25% 120 26%
55 and over 333 23% 131 29%
Missing 360 — 61 —

Lives in United States Yes 1,143 77% 368 77%
No 335 23% 109 23%
Missing 301 — 38 —

Self-identified race† Asian 95 8% 26 7%
Black, African American 15 1% 4 1%
White 966 84% 313 83%
Other 47 4% 22 6%
More than one 25 2% 10 3%
Missing 631 — 140 —

Profession�� Clinical geneticist and MD medical geneticist 251 17% 64 13%
Non-MD medical geneticist 102 7% 32 7%
Human geneticist 187 13% 59 12%
Population geneticist 96 6% 41 9%
Genetic epidemiologist 113 8% 37 8%
Genetic counselor 277 19% 69 14%
ELSI researcher 17 1% 8 2%
Student or trainee 110 7% 31 6%
More than one 196 13% 88 18%
Other 143 10% 51 11%
Missing 287 — 35 —

Education level�� Baccalaureate or less 221 15% 56 12%
Masters 304 21% 80 17%
PhD 606 41% 230 48%
MD 197 13% 64 13%
MD/PhD 147 10% 48 10%
Missing 304 — 37 —

Work environment Academic 1,080 73% 357 75%
Government 104 7% 36 8%
Private 304 20% 84 18%
Missing 291 — 38 —

Uses genetic ancestry in their research� Yes 719 48% 256 54%
No 703 47% 203 43%
Unsure 67 4% 17 4%
Missing 290 — 39 —

Note. The percentages are calculated over nonmissing data only. Each variable presented here was tested for statistically significant differences between
the group of respondents who commented (n¼ 515) and those that did not comment (n¼ 1,264). Chi-squared tests were used for all categorical varia-
bles except those with less than five observations in a given category, where Fisher’s exact test was used. For the continuous variable “age,” the Welch
two-sample t-test was used.�p< 0.05.��p< 0.001.

†No survey respondents selected “American Indian or Alaska Native” or “Native Hawaiian or Other Pacific Islander,” except in combination with another
selected category (i.e., counted under “More than one”).
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and medical genetics (20%), or genetic counseling
(14%). Other professions represented suggest respond-
ents were engaged mainly in research (e.g., genetic
epidemiologist; population geneticist; ethical, legal,
and social implications (ELSI) researcher; etc.),
although 18% of respondents selected more than one
profession and therefore might perform research and
clinical work.

Overall, the subset of respondents who made com-
ments did not differ substantially from those who
responded to the survey without comments; however,
formal tests reveal some statistically significant differ-
ences (see Table 1). Specifically, those who com-
mented were more likely to have a doctoral degree,
were more likely to use ancestry in their own
research, and were of a slightly higher mean age com-
pared to those who did not comment. A diverse sub-
set of respondents made comments in each of the six
comment boxes, such that various disciplines, educa-
tional backgrounds, and age ranges were represented
in each survey section. The distribution of comments
across survey sections suggests that comments dealt
with the range of survey topics rather than being lim-
ited to just one or two areas, for example, primarily
just science or medicine (see supplementary Table S1).
Thematic codes, which became the focus of this ana-
lysis, were also distributed across different types of
respondents (see supplementary Table S2). Although
we did not perform an exhaustive search of each com-
bination of codes and demographic variables, our
evaluation suggests that subsequent analyses were
informed by a broad rather than narrow set of
respondents.

Multiple meanings of race

Survey responses in open text boxes illustrated that
genetics professionals define race in multiple ways.
They often identified different components of mean-
ing, namely, a biological or genetic component and a
social or cultural component. They were further likely
to prioritize the cultural meaning while downplaying
the genetic meaning. However, despite this separation
of meanings, genetics professionals appeared to strug-
gle with the multiple meanings of race, especially as
race is a historically political and social issue and as
colloquial uses of the term blur the distinctions
between meanings.

Two examples demonstrated how some respond-
ents separated genetic from cultural meanings of race
and ascribed greater importance and validity to the
latter. One respondent largely rejected the biological

aspects of race based on her understanding of scien-
tific evidence. She explained:

Race is a concept that is unlikely to vanish in the
near future, and in a cultural context it is important
and meaningful to people’s identities, communities
and behaviors, including behaviors and attitudes
related to health care. But as a biological/genetic/
biomedical concept it has been shown over and over
that there are no boundaries or subspecies, there is
very little variation to begin with in humans relative
to other primates, and what is present is amazingly
unstructured given the massive geographic range in
which we live. (2440, population geneticist)

In the following example, another respondent
described two “types” of race and then effectively
ranked them based on their perceived importance.

Where “race” is ambiguous, I have usually assumed
both “genetic” and “cultural” race is intended … I
think race as a cultural matter exists much more than
race as a biological or genetic matter. But I think race
as a cultural matter has some correlation with
biology, though not a perfect one or, necessarily, a
causal one. But our (Western) current views of
“races” do correlate with genetic variations (and vice
versa though not to the same extent) and hence I
have to say they are somewhat biologically
meaningful. Kind of. (8914, ELSI [ethical, legal, and
social implications] researcher)

These examples are representative of the many
respondents who emphasized social over biological
meanings of race. This trend is evidenced by the 118
quotes coded as “race not biological” versus the 19
quotes coded as “race biological.”

That respondents recognized multiple meanings of
race was apparent in their comments on survey items
such as “Races don’t exist” (23 quotes) and “Race has
no biological basis” (8 quotes). In the following com-
ment, the respondent clarified her responses to these
survey items by explaining the “different components”
of race:

Race, when used as a term that signifies cultural
affiliation, does exist. It also does have some
biological basis in that some ostensible physical
features tend to associate with the term “Race.” But it
is neither exclusively biological nor exclusively
cultural and distinguishing between these two factors
requires constant vigilance on part of the scientist
using that term … I believe that our task at hand is
to attempt to deconstruct the term “race” and identify
the different components that constitute this term
and this concept. Then, to associate specific facets of
“Race” with appropriate medical usage where
relevant. Addressing the social connotations of the
term “Race” is a whole different issue. (3555,
population geneticist and genetic epidemiologist)
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Her comment highlights the struggle genetics profes-
sionals may face when tasked with identifying, isolat-
ing, and appropriately applying different components
of race. Further, these tasks might be complicated by
colloquial or informal uses of the term “race,” which
often blur the boundaries between different meanings.
As this respondent reflected:

This is an interesting series of questions. I have
somehow managed to hold seemingly mutually
exclusive views that 1) races don’t exist and are
biologically meaningless and 2) races have a genetic
basis and biological influences on health. The
contradiction, [in my opinion], stems from the way
we colloquially define race. (6364, genetic
epidemiologist)

Race as a proxy

Genetics professionals expressed a range of views on
the legitimacy and acceptability of using race as a sur-
rogate or proxy for genetic ancestry. Their comments
were grounded in their experiences/observations that
at least some—albeit imperfect—overlap or correlation
exists between race and genetic ancestry, specifically
between traditional race categories and continental
origins. Thus race might be used as a placeholder
when genetic ancestry information is desired but
unavailable. Comments suggested that respondents
viewed this practice as balancing scientific accuracy
and practical utility (see Figure 1). Specifically, many
comments (�20) expressed disagreement with using
race as a proxy for ancestry, namely because race is
scientifically inaccurate or imprecise. Those comment-
ers would tip the balance to the left in Figure 1, pri-
oritizing scientific accuracy over practical utility and
therefore not accepting race as a proxy for ancestry.
The following quote illustrates how the decision to
use race as a proxy for genetic ancestry involves
weighing accuracy and utility:

Race is a shorthand way to classify genetic ancestry.
Like most shortcuts, it’s not a perfect measure of
what it is actually meant to measure. But as long as
some genetic diseases are more common among
people of certain races, it is clear that race is
correlated with some differences in genetic variation
and at least some of these differences affect health.
(7876, genetic epidemiologist and genetic counselor)

The respondent acknowledged that race falls short of
ideal accuracy (“not a perfect measure”) but also that
it conveys some useful information regarding risk of
genetic disease and, thus, has some practical utility.
Further, whether respondents emphasized accuracy or
utility when considering the use of race as a proxy for

genetic ancestry depended on both the context (clin-
ical or research) and on the availability of additional
information. As this respondent explained:

We don’t use genetic ancestry in medicine, race is
our proxy so it’s not really accurate to ask if genetic
ancestry should be considered in the diagnosis of
disease. (7732, clinical geneticist and ELSI researcher)

Numerous comments (�29) cast using race as
shorthand for genetic ancestry in a more favorable
light, particularly in clinical settings. Those respond-
ents who viewed race as an imperfect yet functional
proxy for ancestry were often motivated by practical
considerations, such as the lack of available genetic
information—tipping the scale to the right by empha-
sizing practical utility at the expense of scientific
accuracy (Figure 1). The relative weight respondents
placed on accuracy versus utility was also influenced
by the availability of other information. Specifically,
respondents pointed to the unavailability of genetic
information (such as genetically inferred ancestry or
genotyping) in most clinical encounters as a reason
why race might be an acceptable proxy. The following
two quotes exemplify this position:

Because genetic ancestry data are not readily available
for most patients, race, as it is currently defined, must
be used as a proxy. (9174, genetic counselor)

While race may be an imprecise term, if it’s used as a
synonym for ethnic background, this might be
considered a proxy for estimating genetic risk of
disease. Assuming that we can’t perform genetic
testing on every individual because of cost, in this
case “race” would be useful in many of the above
scenarios. (9207, PhD-level student)

As seen here, respondents following this rationale
emphasized utility over accuracy, even citing cost as a
practical barrier to accessing genetic information.
Another respondent explained that time, in addition
to cost, is also a factor:

Race is a good starting point for diagnosis of diseases,
at times race does correspond with certain biological
aspects of genetic ancestry. If there is [a] problem
that requires immediate attention then race may be a
better option than waiting for confirming genetic
ancestry. This may also be expensive if it is not
covered under insurance. Genetic ancestry is the best
way of diagnosing differences in certain diseases and
conditions, but race can sometimes be a good proxy
or at least more informative than treating disease
similarly for all patients. (9118, human geneticist
and student)

By contrast, in the context of genetic research,
respondents more often expressed a negative view of
using race as a proxy for genetic ancestry. We
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observed this in responses to survey items “Race is a
useful proxy for ancestry” and “Genetic ancestry, as
inferred from genetic markers, is a better proxy for
genetic relationships among continental groups.” One
respondent wrote:

Ancestry, as inferred from either genetic markers or
knowledge of country of origin of parents and
grandparents, is the most useful proxy in genetic
studies, in my opinion. (5259, medical geneticist)

While some respondents either clearly accepted or
rejected the use of race as a proxy for genetic ances-
try, other respondents’ views fell along a spectrum.
Those who did not view race as an acceptable proxy
for genetic information appeared to prioritize the
desire for accuracy over the practical considerations
mentioned above (e.g., cost, time). As illustrated in
the following quotes, this viewpoint was also distin-
guished by an emphasis on knowing the specific geno-
types as an important aspect of accuracy:

Race should not be used as a proxy for genetics in
the relationship between genetics and health. Genetic
markers, not race, should be considered when
diagnosing and treating patients. (4399,
human geneticist)

Given what we now know about genetic ancestry,
classification into “races” is irrelevant. What is
important is the individual’s genetic makeup, and
since that is getting much easier to assess, using
“race” as a proxy, certainly in health care, is pretty
pointless. (6592, clinical and medical geneticist)

Notably, a few respondents (�4) eschewed race as
a genetic proxy and instead argued for race as a proxy
for environmental and social factors, which have a
critical influence on health. For example:

The consideration of “race” for health care in the US
functions mostly a proxy for socio-economic factors,
than any meaningful genetic or biological
characteristic. (3006, genetic epidemiologist and
computer scientist)

These respondents acknowledged that race can be
relevant to health care, but only insofar as it conveys
information about socioeconomic factors, not “genetic
or biological” ones. Another respondent went into
more detail on why she sees race as an important
proxy for nongenetic information and why race can
be a useful tool when measuring health outcomes on
a societal level:

I believe that “race” is a social term/construct and
that while it may be a poor proxy for ancestry, it may
offer clues/suggest relationships to race and
disparities in health … I would say that the use of
the word “Race” is bad, but by dismissing it or trying
to rid of it entirely, we may later realize that race (as
a social construct of course) could be a valuable tool
to measure health outcomes not necessarily related or
related fully to genetic underpinnings but rather
related to the health stress/burden of being labeled,
for example, a black man in America. (8518, genetic
counselor and research coordinator)

Race, ancestry, and health

Overall, we found that genetics professionals’ views on
the influence of race or ancestry on health varied by
the type of condition (monogenic vs. complex); the
importance of environmental factors; and the clinical
purpose (e.g., risk assessment, diagnosis, or treat-
ment). The preponderance of comments focused on
individual clinical care. We note that respondents did
not always clearly distinguish between race and ances-
try when commenting on health impacts, which we
address further in the following.

Many respondents thought ancestry had an import-
ant influence on health. In total, 82 comments were
assigned the code “ancestry health effect,” compared
to only seven comments coded as “ancestry health no
effect.” In specifying their position, respondents fre-
quently gave examples of single-gene (monogenic) dis-
eases typically associated with specific populations,

Figure 1. Schematic of the balancing between practical utility and scientific accuracy in determining the acceptability of using
race as a proxy for genetic information.
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such as sickle cell disease and cystic fibrosis, where
the causal genetic variants (alleles) vary in frequency
due to historical and geographical separation of popu-
lations that have experienced different environmental
selective pressures. In the following quote, the
respondent used diseases typically thought of as
“population-specific” to illustrate why he thinks ances-
try is important to health. This respondent also drew
a parallel between ancestry and race, albeit without
elaborating on exactly how and to what extent these
two terms are related:

There is overwhelming genetic evidence that relatively
or exclusively population-specific alleles can have a
very strong influence on biology and health. Sickle
cell disease does not exist in Native Americans, nor
does hereditary hemochromatosis in East Asians.
Those who say biological ancestry (or even “race")
has no effect on health and disease have political
motivations that are unfounded in the scientific facts.
(0259, human geneticist and population geneticist)

This respondent used two monogenic diseases as
examples of why ancestry is important to health:
sickle cell disease, which is commonly associated with
African Americans and West Africans (although not-
ably, this view obscures the fact that sickle cell is com-
mon in many other populations [Braun 2002]), and
hereditary hemochromatosis, which is more common
in populations of European descent (Limdi and
Crampton 2004). Another respondent used the
example of sickle cell disease in this instance to draw
a more explicit parallel between race and ancestry:

Race is a surrogate for genetic ancestry; genetic
ancestry can have significant influence on the
probability of inheriting alleles that can influence
health, e.g., sickle-cell. (6280, population geneticist
and genetic epidemiologist)

These examples illustrate the view that (1) ancestry
is important to health and (2) race is similar to ances-
try, and thus (3) race also influences health. Other
quotes illustrate agreement with point 1 but disagree-
ment with points 2 and 3. Instead, these respondents
explicitly distanced race from ancestry and argued
that ancestry, not race, influences health.

"Race” does not exist, but … genetic determinants of
health are unevenly distributed. So knowing the
ancestry background may influence health: but this is
not through the concept of race: to be Ashkenazi
raises the risk to have a child with Bloom syndrome,
or to be French Canadian from St. Jean lake increases
the likelihood to carry [maple syrup urine disease]:
thus knowing your origin may influence the
prevention screening e.g. but this is not linked to the
concept of race. (8612, clinical and medical geneticist)

In this next quote, a genetic counselor explained
why she asks her patients about their ancestry and not
their race:

A person’s ancestry may have a biological basis,
meaning, genetic basis and influence on health. But it
is [by] no means the most important influence. And a
person’s ancestry may not actually match a specific
race. I do not ask my patients to which race they
belong. I ask them where their ancestors come from.
(5920, genetic counselor)

In contrast to the previous examples, some
respondents noted ways in which ancestry might not
influence health. A few respondents (about four)
specified this viewpoint by noting that ancestry is not
relevant for common, complex diseases. For example:

If a disease is heritable and it is common in your
family, then your recent “ancestry” is very important.
In common diseases, it is less clear that genetic
ancestry matters much if at all. (9976, human
geneticist, population geneticist, and genetic
epidemiologist)

While this respondent clearly held ancestry to be rele-
vant for heritable, Mendelian conditions, she was sus-
pect of its role in common conditions.

When considering how ancestry should be used in
a clinical context, some respondents (about eight) dis-
tinguished between three main clinical purposes: risk
assessment, diagnosis, and treatment. For example, in
the following quote the respondent indicated that
ancestry is a useful piece of information when deter-
mining a patient’s risk of developing certain diseases.
The focus on “probabilities” suggested that she was
addressing risk assessment:

As a physician and public health professional
knowing about the geographic/ancestry/"ethnic”
group/"whatever you want to call it” is useful in
providing appropriate care and services to specific
populations. It doesn’t define the patient but it’s
useful info regarding probabilities—patients of
African ancestry are less likely to have [cystic fibrosis]
or [phenylketonuria] than those with northern
European ancestry, but some do have CF/PKU. (2966,
clinical geneticist)

As in the previous sections, it is notable which dis-
eases she used to illustrate her point: cystic fibrosis
and phenylketonuria. These are both monogenic dis-
orders for which risk allele frequencies vary consider-
ably by population and thus where it would make
sense to consider population origin when determining
disease risk.

Like risk assessment, disease diagnosis might also
utilize probabilities in that the likelihood of a given
diagnosis can depend on the background likelihood
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(risk) of developing that disease. In the following
quote, the respondent suggested that ancestry might
be used to gauge probabilities and thus help guide
diagnosis. He also extended the utility of ancestry in
the diagnostic context to include “common percep-
tions of race” as a potentially useful proxy for ances-
try. However, he drew a line between diagnosis and
treatment. In contrast to disease diagnosis, a patient’s
treatment should not be influenced by race
or ancestry.

Differentially diagnosing, speeding the efficiency of
identifying a condition, focusing attention on
possibilities and probabilities can all be aided by
attention to some aspect of genetic ancestry, even if
proxied by common perceptions of race, but
treatment, interventions, and responding to
individuals with x or y condition is independent of
race or ancestry. (4796, human geneticist)

Thus, respondents’ views on when and how ances-
try should be incorporated into the health care setting
depended in part on the clinical task at hand: risk
assessment, diagnosis, or treatment.

Discussion

We have surveyed genetics professionals about their
views on race, genetics, and ancestry across the
domains of science, medicine, and society. We con-
ducted a similar survey among anthropologists
(Wagner et al. 2017; Ifekwunigwe et al. 2017). In this
qualitative content analysis of free-text comments
made by a subset of 515 respondents, we observed
that genetics professionals recognize multiple, interre-
lated definitions of race. Fujimura and Rajagopalan
(2011) observed slippage between concepts of genetic
ancestry and race in biomedical research and noted
the potential for subtle distinctions between the two
concepts to become “lost in translation” when con-
sumed by a broader audience (e.g., other researchers,
media, members of the public). Similarly, we found
that some survey respondents identified different
aspects or components of the term “race,” namely, a
sociocultural component and a genetic or biological
component, and that slippage may occur when these
different components of meaning are not well articu-
lated or recognized. We identified this phenomenon
as the compartmentalization of race, which involves
both the separation of race into different components
and the selective use of one (or more) components
based on context. Respondents inhabit and traverse
different meanings of race and genetic ancestry in
various contexts. While most respondents downplayed
biological definitions of race in favor of social ones,

many acknowledged some overlap or correspondence
between race and genetic ancestry. Notably, we found
that genetics professionals’ flexible use of race and
genetic ancestry depended heavily on context rather
than on subscription to any single definitive biological
or social definition. Though study populations dif-
fered, similar to Bonham and colleagues’ (2009) study
of physicians we observed a greater acceptance of
using race in making screening versus treatment deci-
sions. This acceptance was complicated by the type of
condition (e.g., monogenic versus multifactor-
ial disease).

In general, respondents were more likely to accept
using race as a proxy for genetic ancestry in a clinical
versus research context, recognizing a trade-off
between scientific accuracy and practical utility. We
have visualized this trade-off as a balance or seesaw
(Figure 1), with accuracy at one end and utility on the
other. The acceptability or likelihood of using race as
a proxy for ancestry, and therefore which way the bal-
ance tips, is often influenced by the availability of gen-
etic ancestry, which historically has been less available
in clinical versus research contexts. We therefore
locate the potential for definitional slippage (Fujimura
and Rajagopalan 2011) at the juncture of genetic
research and its clinical translation. This finding sug-
gests the need for future research to better understand
how genetic ancestry-based knowledge is translated
into clinical care and the extent to which genetic
ancestry estimates or even ancestry-based interpreta-
tions transfer.

For the bioethics community, identifying the trans-
lation of genomics research into clinical practice as a
likely site of definitional slippage between race and
ancestry raises troubling questions in this current era
of translational genomics. Indeed, Wolf and colleagues
have called for a new approach to the “ethics of trans-
lational genomics,” shifting away from past ethics
frameworks based on the (now dissolving) divide
between research and clinical care (Wolf, Burke, and
Koenig 2015). A more comprehensive ethics of trans-
lational genomics will require knowledge of how
geneticists are conceptualizing and deploying concepts
of race and ancestry, across the spectrum from
research to clinical practice—knowledge we have
aimed to help build with this study.

Precision medicine and learning health care sys-
tems are two major trends in contemporary health
care that merit reinvigorated attention to issues of
race and ancestry, particularly in service of developing
an ethics of translational genomics. As commonly
envisioned, precision medicine involves integrating
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genomic, lifestyle, and environmental information into
patient care, with the goals of personalizing preven-
tion, diagnosis, and treatment. Unlike many of the
clinical settings described by our survey respondents,
both race and genetic ancestry information might
soon both be commonly available, spurred in part by
the continued growth of direct-to-consumer genetic
ancestry testing (Regalado 2018). This portends the
need for health care providers to articulate and exam-
ine when and why concepts of race and ancestry are
used. Notably, a provider’s own race may affect her
level of comfort in discussing race and ancestry with
patients, a challenge that will need to be addressed to
increase transparency and patient satisfaction in clin-
ical encounters (Bonham et al. 2009). Given increasing
opportunities to take clinical action based on genetic
information (Manolio et al. 2013), it will be impera-
tive for health care providers together with their
patients to consider, coincidentally and possibly even
synergistically, the role of self-identified race and its
underlying social determinants in screening, diagnosis,
and treatment decisions.

Furthermore, as health care moves toward learning
health care systems (LHS), complexities of race, ances-
try, and genetics will likely intensify (Carney and
Kong 2017; D’Alessandro, O’Neil, and LaGatta 2017).
LHS mark a dissolving boundary between biomedical
research and clinical care. With a focus on informat-
ics, big data, machine learning, and artificial intelli-
gence, LHS may lead to the programmatic encoding
of concepts such as race and genetic ancestry. The
algorithmic “black boxing” of already complex con-
cepts of race and ancestry will make them less visible
and less interrogated at a time when they should per-
haps be more visible and more scrutinized
(Wagner 2018).

While machine learning is often perceived as
objective, it has potential to worsen discriminatory
practices across sectors, including health care, by
either creating new disparities or exacerbating existing
ones. d’Alessandro and colleagues (2017) give the
example of an algorithm that explicitly excludes race
as a factor, yet unwittingly folds it back in by includ-
ing correlates of race. This scenario highlights that it
is not just the definition of variables such as race and
ancestry that merit attention, but also the overlap or
correlations between them. Cabitza, Rasoini, and
Gensini (2017) further caution that the adoption of
machine learning in medicine might obscure
“qualitative and complex” factors, such as social and
organizational issues. Given how the latter are often
the root causes of health disparities, it is important

for genetics professionals not only to consider how
variables and the correlations between them are
defined in LHS, but also to examine what variables
might be missed altogether. In summary, studying
and ultimately reducing health disparities in a LHS
context will necessitate having effective and reliable
variables, including for concepts of race and gen-
etic ancestry.

Our analysis has several limitations that warrant
consideration. The overall survey sample was a self-
selecting subset (18% response rate) of those e-mailed
from ASHG, NSGC, and ACMG distribution lists and
therefore could be subject to nonresponse bias. The
subset of survey respondents who left comments in
free-text boxes is further potentially biased in that
individuals with strong views might have been more
likely to add comments. We think this tendency
toward more decided views is unlikely because com-
ments often articulated more nuanced attitudes where
respondents reflected on the interrelatedness between
genetics professionals’ understandings of race and
ancestry. We also did not observe substantial demo-
graphic differences between those who commented
and those who did not (see Table 1). Nevertheless,
these findings cannot be viewed as representative of
views among genetics professionals writ large. The
racial diversity of our sample is limited in that the
majority of respondents who self-reported race identi-
fied as “white.” Indeed, of the 21 respondents whose
quotes are presented in this article, 17 self-identified
as white, one as South Asian, and three were missing
race information. It is also possible that the order of
survey sections influenced respondents’ comments.
Relying on a single primary coder in consultation
with a second team member may have introduced
coding bias into the analysis. Additionally, we must
note that we did not ask respondents specifically
about precision medicine or LHS, as these topics had
not received much attention at the time this survey
was conducted in 2012. However, despite the fact that
this survey was conducted several years ago, the avail-
ability of ancestry and genetic information in clinical
settings has not changed much in the interim.
Furthermore, this survey was designed to explore the
relationship between race and ancestry, and we were
therefore limited in our ability to explore the parallel
concept of ethnicity; however, this area is ripe for
future research. In summary, these nuanced qualita-
tive results thus provide a starting point for deliber-
ation—rather than conclusions—about points of
apparent cognitive dissonance, such as the claim that
geneticists’ unexamined use of race and by extension
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genetic ancestry contributes to reified understandings
of race as a biological construct.

A more seamless integration between research and
clinical care, as observed in precision medicine and
LHS, is unlikely to resolve the complex relationships
among meanings and usages of the terms race, ances-
try, and genetics. Instead, if left uninspected, these
terms could become algorithmically “black boxed” in
data-driven practices, obscuring their meanings and the
nature of the relationships between them. However,
genetics professionals have an opportunity to examine
their own personal and professional practices, in par-
ticular to foster awareness and transparency of how
context elicits specific uses of race and genetic ancestry.
These examinations should occur at both the individual
and the collective level, such as in the issuing or updat-
ing of explicit position statements on race and nondis-
crimination from genetics professional societies (Royal
et al. 2010; Watson and Greene 2001). Cognizance of
these issues among genetics professionals will help to
realize the promise of genomics to improve human
health without reinforcing stigmatizing and biologically
reified notions of race. More broadly, we support
thoughtful consideration of self-identified race and gen-
etic ancestry-based health information in clinical care
so as to maximally benefit all patients. Genetics profes-
sionals have an essential role to play in eliminating
racial discrimination in all its forms and contexts,
including research and health care.
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