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Toward a New Vocabulary
of Human Genetic Variation

Pamela Sankar and Mildred K. Cho

reinvigorated the dispute over the

validity of race as a research vari-
able (/-8). Proponents of using race assert
that genetic differences and racial classifi-
cation are strongly
associated, and so
support the use of
race in the design of
research and the ap-
plication of its findings (3, 6). Critics cast
race as a social construct and counter that
putting subjects into racial groups funda-
mentally misrepresents human genetic
variation and hinders research (2, 8-9).
Several solutions have been offered, such
as replacing race with ethnicity (/0-11) or
with genetic markers
(12). However, although
these suggestions might
apply to certain kinds of
research, none provides
an overall solution.

This is because there
are many distinct mean-
ings to the word race, and different ways
of using it as a research variable. For ex-
ample, a popular definition today de-
scribes race as a social construct that in-
corporates beliefs about language, history,
and culture (/3). Here, race forms the ba-
sis on which social identity, traditions, and
politics are built. This concept has been
promoted as an alternative to an
earlier genetic theory of race, which
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basis for discussion of population-based
genetic differences. Insistence that there
is no such thing as race in a genetic or bi-
ological sense, as well as the lack of an
alternative term for discussing genetic di-
versity leaves those who wish to discuss
genetic diversity without a functional
vocabulary (/5-18).

Two points should help to clarify
these issues. First, the debate in genetic
variation research over race as a research
variable is not a debate over whether hu-
man populations differ genetically.
Rather the debate is over the scientific,
clinical, and social significance of label-
ing genetic differences as race, as some-
thing else, or not at all (/9).

Second, many of the
disagreements about
race and genetics are
fostered by confusion
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populations are sampled (27), of how cri-
teria for boundaries between clusters are
set, and of the level of resolution used. In
the same way that the earth can be de-
scribed by many different kinds of maps
—from topological to economic—so, too,
can the naturally occurring genetic varia-
tion among populations be divided in nu-
merous ways and be made to highlight any
chosen similarity or difference.

Proposed Alternatives to Race
This framework helps to explain why re-
placing race with ethnicity or genetic mark-
ers fails to solve the problem of race in ge-
netic research. Some studies use race as a
way to enroll a sample of people with geno-
types more likely to be similar or diverse in
a particular way. For such a study, genetic
markers might effectively replace race, but
only if the markers chosen happen to be
distributed among the selected populations
in the same way as the variable of interest
in that particular study. This reasoning sug-
gests that it may only be a matter of time
before sufficient genetic markers are identi-
fied. However, results of such research still
need to be socially or geographically
grounded for clinical application (22).
Another popular alternative to race is
ethnicity, a term with multiple, conflicting
meanings (23). Anthropologists initially
proposed ethnicity to direct attention away
from genetics and toward social and his-
torical factors as explanations of popu-
lation variation (24). The term has
gained users simply because to some
researchers the word “ethnicity” seems

e Coe more acceptable. However, its
actual application is often identi-
cal to race (/0, 23). Neverthe-

Caucasian Genes in American Blacks: New Data less, if applied in its original

has been scientifically repudiated ~ Characteristics

) B of Autoimmune . -
and re_]ected, that divided the hu- Hepatitis in Metric Assessment of
man species into subspecies that Patients Who "_"“;_f"'”l" ’l"f e

o . S A th / B
were ranked on the basis of skill, Are Not of T
intelligence, and morality (/4). ("}"""l""'_“l
. . . LAUNCason

However, rejecting race as genetic Etbnic Origin

hierarchy is not tantamount to re-
jecting the idea that human popula-
tions differ genetically.

Conceptualizing race as a social con-
struct has helped to undermine racism by
eliminating its alleged natural basis.
However, it has also had the unintended
consequence of eliminating a legitimate
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over the relationship of these

two concepts. For example,

recent studies have exam-
ined DNA samples from various popula-
tions and clustered them into groups based
on identity of DNA sequences at several
loci. In some studies (20), but not others
(8), genomes examined by this method do
sort out in a way that reflects race as social
construct, depending on how many or
which genetic loci are compared. It is not
that race exists in one population and not
in another. Rather, it may be that the ap-
pearance of clustering is a function of how

sense to define a population so-

cially or culturally, ethnicity
could replace race in research when a re-
searcher seeks a variable that corresponds
to the behavioral aspects implied by the
term, such as diet, occupation, social sta-
tus, or health beliefs (10, 11).

For some studies, a combination of ge-
netic and social markers may be appropri-
ate. However, examining more closely the
range of uses to which genetic researchers
put race and the problems they encounter
when they do so might provide some guid-
ance on how research should proceed.

Race as a Variable in Genetic Research

Researchers interested in genetics incorpo-
rate race into research designs in several
ways. For example, pharmacogenetic stud-
ies may be inventorying the genotypes oc-
curring in human populations and may ide-
ally sample from a diverse set of popula-
tions to attempt to represent a broad range
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of genetic difference. Association studies
seek genetic differences between those with
and without a particular phenotype. The
more genetically similar they are, the easier
it is to find the specific genetic differences
that account for differences in phenotype.
Race is used as a proxy for genetic related-
ness to control for potential confounding
that occurs if the study populations differ
genetically in ways not related to the pheno-
type in question. In contrast, epidemiologi-
cal studies seeking to determine risk factors
for disease may want to use race to control
for population stratification, but also as a
proxy for environmental exposures, includ-
ing social interactions (e.g., people of cer-
tain races may be more or less likely to be
referred for further treatment).

What appears as straightforward use of
a variable, however, becomes complicated
when researchers decide how to put it into
operation. In all but the final example, the
researcher is using race as a way of group-
ing subjects by similarity or difference of
genetic sequence, which reflects popula-
tion history. In the absence of known ge-
netic markers, researchers need to access
this variation through race or through eth-
nicity, which is the way certain aspects of
genetic variation have been socially repre-
sented. Several conventions exist, such as
asking subjects how they self-identify eth-
nically or racially, or where their grandpar-
ents were born.

Complicating Factors

Some of the complexity of race comes
from its multiple, overlapping meanings
that span popular and scientific use. Fur-
ther confusion is generated, however, by
the tendency to leave race undefined. This
leads to three sorts of problems in the con-
duct and reporting of genetic research: (i)
nonequivalent uses of race within one re-
search report; (ii) inverting the relationship
between genetics and race, or studying
race as an end in itself; and (iii) an
overemphasis on race.

Accessing a particular set of conditions
with a variable requires choosing the right
variable and using it consistently. While
this may seem obvious, race-related genet-
ic research does not always observe this
rule. For example, the initial reference to
race in an article is often to the racial iden-
tity of individual subjects, sometimes de-
scribed as “self-assigned” by subjects. A
subsequent reference to race might appear
in the classification of genotypes associat-
ed with groups of the self-identified sub-
jects. The final one might appear in the
discussion section that generalizes the
findings to different racial groups, i.e.,
massive world populations, such as Euro-
Americans or Asians.

SCIENCE'S COMPASS

Nonequivalent use of labels is illustrat-
ed by the common juxtaposition of terms
such as “white” with “African-American,”
where skin color and geographical location
are treated as equivalent. Another example
is the juxtaposition of “Asian-American”
with “Mexican-American,” which implies
that people of Asian ancestry now living in
the United States represent a level of ge-
netic diversity that is equivalent to that of
people of Mexican ancestry now living in
the United States. Such examples indicate
a need for more consistent attention to def-
inition of groups and to the need to explain
the rationale for their equivalence.

Another set of problems in race re-
search results when researchers attempt to
map genetics to race (or to other character-
istics that are, in part, socially determined)
as an end in itself. One such study set out
as its goal, “to identify a set of genetic
markers that would allow the confident de-
termination of ethnicity, for use in a foren-
sic setting” (25). A similar problem is
caused by the use of language such as
“white chromosome,” “mutant African al-
leles,” or “Asian gene gap” as scientific
shorthand, implying that some genetic
variants “belong” exclusively to some
races (26-28). Even if, in rare circum-
stances, certain alleles have been found
exclusively in one population, to call a
chromosome white or Asian makes an in-
appropriate link between a rapidly shifting
social term and a fixed biological entity.

Conclusion
Race has been retained in genetic research
on the basis of the belief that it is a social
or geographical unit that approximates a
genetic grouping. We do not argue for the
imposition of any one particular set of
terms to describe genetic groupings, or for
the wholesale elimination of race from ge-
netic research. Rather, we stress that this
type of boundary is not likely to be equally
useful in all kinds of genetic research. Fur-
thermore, researchers need to be clear
about the choice and definition of terms, as
well as to be careful about making appro-
priate generalizations. Funders and pub-
lishers of biomedical research should fol-
low the suggestions of editorials in Nature
Genetics, Archives of Pediatrics and Ado-
lescent Medicine, and the British Medical
Journal and ask researchers to define race
when they use it (29-31). Editors should
take care that these rules are followed. Our
own preliminary analysis of articles pub-
lished after these editorials reveal few if
any changes in the explanations provided
concerning race as a research variable.

In designing genetic studies, re-
searchers should first consider whether
they want to use race as a proxy for genet-

ic similarity or diversity, or as a proxy for
nongenetic factors such as socioeconomic
status, or both. Are there other, more di-
rect, measures available that should be
used instead? If not, it is important to con-
sider the level of resolution necessary to
describe populations, to use groupings that
are comparable in resolution, and to de-
scribe them precisely. Sometimes, nation-
ality might suffice, whereas other investi-
gations might require a smaller geographi-
cal region or allow a larger one. Thus, it is
important to collect data with as much pre-
cision as possible and to note always how
subjects were assigned to groups, such as
on the basis of records or self-assignment.
It is imperative for the research communi-
ty to acknowledge that the maps used in
research are not the only maps used to de-
scribe the terrain they study and that care-
ful use of language is necessary to avoid
misunderstanding.
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