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Objectives: To ascertain attitudes of prospective patients relevant to the delivery of race-based

pharmacogenomics. Methods: Written anonymous survey and qualitative responses in two sets of reactance

format focus groups over-sampled for minority groups in urban, suburban, and rural communities conducted from

February through April, 2002 [N � 104] and August through November, 2002 [N � 120]. Results: Participants do

not associate “races” exclusively with continental clusters. They have incomplete knowledge of their recent

ancestors (39.6% do not know all their biological grandparents). They would be highly suspicious of race-labeled

drugs; with 47.5% saying they would be very suspicious of their safety and 40.6% indicating they would be very

suspicious of their efficacy. A substantial minority of African-American participants (13.2%) would prefer to take the

drugs designated for European Americans. Effect of discussion of race-based medicine on racial attitudes is

ambiguous. Conclusions: Patient knowledge of ancestry and suspicion of race-designated drugs constitute

substantial barriers that need to be incorporated in judging the likely effectiveness of race-based

pharmacogenomics. Genet Med 2003:5(5):385–392.
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Different people respond to different medicines in different
ways. Depending on the medical treatment and condition at
issue, these differences in response are influenced to varying
degrees by particular genotypes. Because human genetic con-
figurations vary based on geographic history, patterns of re-
sponse to medicines also vary based on the geographic history
of an individual’s ancestors. There is currently an intense de-
bate about the extent to which socially identified race can be
taken as a proxy for this geographic history of individual an-
cestry.1–7 Although there is general agreement that 99.9% of
the human genome is shared among all persons, and that dif-
ferences among continental groups represent only about 10%
of that 0.1% of diversity in DNA base pairs, the potential clin-
ical implications of the continental-based diversity remain un-
clear.3,8,9 To the extent that race provides a sufficiently precise
proxy for human genetic variation, it might be possible and
even useful to prescribe medicines based on race, and to per-
form diagnoses considering race as an informative biological
variable. As Lee, Mountain, and Koenig report,3 there are al-
ready efforts to use race as such a pharmacogenomic indicator
in products such as glaucoma treatments.

There is not, however, an exact match between patterns of hu-
man genetic variation and socially designated race. Current data
indicate that humangenetic variation is not structured in a simple
and orderly fashion, but rather is partially clinal, strongly but not
fully clustered by continent, and at the local level is “mottled,”
sometimeshaving isolateddistinct patches and sometimes featur-
ing varying degrees of homogeneity.3,10,11 Likewise, the structure
of our labels for race as a social category are also ordered in ways
that operate at diverse levels of abstraction and incorporate geog-
raphyandculture tovaryingdegrees.Thesegroupingsalsochange
over time and vary by political entity, with U.S., Canadian, and
British governments all providing different legally mandated cat-
egories for racial classification.3,12 Elite “racial” classifications
seem to reflect the politics of immigration and changing demo-
graphics rather than timeless scientific or biological categories. In
the U.S. in the 20th century, for example, the three numerically
largest racialized groups are “European Americans,” “African
Americans,” and “Hispanics/Latinos.” Twoof these are identified
by region of origin, whereas the third has substantial ancestral
inputs from three continents and is identified by language. More
precise research-based understandings of how lay individuals un-
derstand the groupings signified by “races” need to be developed.
A precise delineation of the relationships between social

groupings and geographic distribution of genes awaits addi-
tional research and detailed comparison. In the meantime it is
clear that, although there is some overlap between some so-
cially defined racial groupings and population genetic diversi-
ty,4 the incompleteness of this overlap means that the utility of
race-based pharmacogenomics will depend in some substan-
tial measure on the workability of its delivery to patients. This
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will require both the ability to label patients by continent of
ancestry accurately and patient acceptance of race-targeted
medicine.

The ability to use race as a proxy for genetic inheritance
implies that individuals can be properly assigned to a discrete
race through appearance or social identity labels. Wilson et al.6

have dealt with some of the genetic insufficiencies of this as-
sumption on a population basis. However, with regard to de-
livering a drug to an individual patient, the ability to select an
appropriate race-targeted drug depends on the ability to iden-
tify the genetic homogeneity or heterogeneity of the patient’s
background. As multiple studies have indicated, intermixture
of ancestry from multiple continents in U.S. populations
among African Americans is in the range of 12% to 23% per-
cent. In Hispanics/Latinos, this intermixture is the norm
rather than the exception, with an average of 3% African, 58%
Northern European, and 39% North or South American back-
grounds in Southwestern Hispanic/Latinos and a greater per-
centage of African backgrounds in Eastern Hispanics/Latinos.4

This suggests that a medically significant percentage of patients
may bring alleles from different geographic backgrounds based
on their particular heritage. Therefore, the ability to identify
the multiple continental based inputs for a given patient de-
pends to some substantial degree on the ability to identify their
ancestry. There appears to be no data currently available about
lay knowledge of the continent of ancestry of their parents,
grandparents, or earlier ancestors.

There also appears to be no direct data about the issue of
patient attitudes toward race-labeled drugs. In this article, we
therefore report data about the understandings and attitudes
of prospective patients that will impact the potential viability
of race-based pharmacogenomics, specifically, (1) lay classifi-
cation of “racial groups,” (2) knowledge of personal heredity,
(3) level of suspicion about the safety and efficacy of race-
designated drugs, (4) preferences of drugs when race-desig-
nated, and (5) impact of discussion of race-based medicine on
attitudes about genetic difference.

METHODS
Study protocol

Lay individuals are not likely to be familiar with the term
“pharmacogenomics,” the underlying genetic issues, or the re-
lationship of these issues to race. Consequently, opinion polls
cannot be informative about likely lay response to race-labeled
pharmacogenomic products and procedures. Therefore, we
ran two separate series of focus groups in the Summer/Fall of
2001 (Study 1) and in the Spring of 2002 (Study 2) to explore
lay attitudes about and understandings of the relationships
among race, genetics, and medicine. The focus group setting
allows participants to receive basic information about the phe-
nomenon under issue and provide their responses in light of
that information. This is sometimes called a “reactance format
focus group,” as opposed to focus groups where no informa-
tion or other material is provided.

Study 1

In the Summer and Fall of 2001, we conducted 15 focus
groups with 120 total participants. In order to enable honest
discussion of sensitive issues about race, we segregated groups
by racialized groupings of the participants. Seven groups had
persons self-identifying as “Black” or “African American,”
seven groups had persons self-identifying as “White” or “Eu-
ropean American,” and one group had persons self-identifying
as Latino or Hispanic. Moderators were matched by self-iden-
tified race. Sessions lasted slightly over two hours.

Participants were recruited by nomination and by snowball
method from a community advisory board in three areas (At-
lanta, a large urban area; Gainesville, a regional hub, formerly
primarily agricultural, but in transition; and Athens, a Univer-
sity town). Community advisory boards were first asked to
discuss what constituted their community. Then they were
asked to nominate individuals who would represent the
breadth of perspectives in their community. Those individuals
were then called by research team members and invited to
participate. They were told who they had been nominated by
and offered $50 to compensate them for transportation, child
care costs, and time. Where needed, volunteers were asked to
nominate additional participants (especially in order to in-
crease representation from under-participating groups such as
men). Approximately 50% of the nominees were reached by
phone, and of those reached, approximately 46% (200) agreed
to participate. Contact with all nominees was not attempted
where sufficient numbers were recruited before their name was
reached on the list. Of those who agreed to participate, approx-
imately 60% actually showed up for the focus group meetings.

Participants were screened on initial telephone contact to
ensure that they had only “lay” knowledge of genetics. They
were asked how much they knew about genetics, and if they
indicated that they had “professional knowledge” or “knew a
lot” they were excluded. Moderators used a common series of
questions, which had been developed by the research team and
reviewed and revised by the three community advisory groups.
Questions focused on general understandings of race and ge-
netics and their implications for health. Moderators were en-
couraged to include follow-up probes or to revise wordings in
questions to seek full exploration of the issues by as many par-
ticipants as possible.

Study 2

As a follow-up, designed to focus more specifically on race-
based medicine, a series of 10 reactance format focus groups
(N � 104) were conducted in the Spring of 2002 (see Table 1).
Moderators presented the following basic information by
script in all groups: (1) “Genes come in versions that have
different effects,” (2) “therefore, some medicines are better for
people who have version 1 rather than version 2 of that gene,”
(3) “groups who are socially defined as ‘races’ may have differ-
ent geographic histories from each other,” and (4) “therefore,
medicine A may be more effective with the majority of one
‘racial’ group and medicine B may be more effective with the
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majority of another group” (full script available on request).
Moderators then raised four policy options for dealing with the
variable effects of medicines on different social groups, includ-
ing individual genotyping, race-based prescription, assign-
ment of the same drug to everyone, and encouraging partici-
pants to generate their own options. Moderators encouraged
all groups to explore advantages and disadvantages of all op-
tions, and moderators had a standard set of issues based on
previous research to raise if groups did not raise them. In al-
most all cases, the groups articulated these standard issues
without prompting. Before and after the discussion, partici-
pants were asked to take a written, anonymous survey to ascer-
tain their private opinions in the absence of overt, immediate
group pressure.

Five groups were composed of self-identified African Amer-
icans/Blacks, one included self-identified European Ameri-
cans/Whites, two had approximately equal numbers of self-
identified European- and African Americans, one had self-
identified multiracial persons, and one had self-identified
Hispanics/Latinos. African Americans were intentionally over-
represented because they are at risk of heavier negative impact
from race-labeled medicine.13 Moderators were matched by
self-identified race, with one integrated group being moder-
ated by an African American female and one moderated by a
European American female. Sessions lasted slightly over two
hours.

Participants were recruited, screened, and remunerated as
above. Of those reached, approximately 150 agreed to partici-
pate (contact with all nominees was not attempted because
sufficient numbers were recruited before all names were
reached on the list). Each participant provided informed writ-
ten consent, and appropriate institutional review board ap-
proval was received. Approximately 42% of those reached by

phone agreed to participate, and of those who agreed to par-
ticipate, approximately 69% attended the focus group meet-
ings. Some brought friends or family, who were also permitted
to participate.

RESULTS

Participants

Participants are described in Table 1.
The target age for recruiting was 18 to 45. Ages in Study 1

ranged from 18 to 51, with an average age of 32.6. Ages in Study
2 ranged from 18 to 64, with an average age of 32.8.

Lay racial groupings

In Study 1, participants were asked to “List Some Races.” As
Table 2 indicates, participants enumerated a combination of
continentally based groupings (“African”), linguistically based
groupings (“Hispanic”), national groupings (“Korean”), and
regional groupings (“Latin American”). Only about half of the
enumerated categories were continental. Although both the
U.S. Census categories and the National Institutes of Health
reporting requirements treat Latino/Hispanic as an “ethnic”
group rather than a “race,” participants appeared to treat it as a
racial category. We coded “Black” and “White” as continental,
because this is often interpreted by those proposing the one-
to-one alignment between social grouping and underlying ge-
netic structure as continental.4 However, it is not strictly con-
tinental, and could be listed under “other.” In that case, the
continental grouping would be substantially less than a major-
ity of the cases.

Table 1
Participant characteristics

Race Gender Income Education

Study 1 (N � 120) Black 60 Female 67 15 � $25,000 3.5% � high school

White 52 Male 53 41 � $25–50,000 15.7% HS graduate

Hispanic/Latino 7 22 � $50–75,000 23.5% some college

Native American 1 25 � $75,000 37.4% B.S./B.A.

4.3% some grad school

13% M.A./M.S.

� 1% J.D.

Study 2 (N � 104) Black/AA 61 Female 67 14 � $25,000 2% � high school

White/EA 24 Male 37 36 � $25–50,000 24% HS graduate

Hispanic/Latino 7 31 � $50–75,000 38% some college

Multiracial 12 9 � $75,000 22% B.S./B.A.

11% some grad school

1% J.D.

Numbers may not add to total N and percentages may not add to 100 due to some participants not responding to specific questions.
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Identification of ancestry

To determine how well patients will be able to identify
their full ancestry, in Study 2 we asked our respondents to
identify how far back they knew their respective ancestors.
The question read, “Please circle all of the following that you
know about your biological family’s heritage in enough de-
tail to be able to confidently identify the geographic origin
of your ancestors.” Answers included the following: A)
Don’t know either parent, B) Know only one parent, C)
Know both parents, D) Know some but not all of my grand-
parents, E) Know all of my grandparents, F) Know some but
not all of my great grandparents, G) Know all of my great
grandparents, and so forth through five generations. Of the
participants, 8.9% did not know both of their biological
parents (they knew either one or neither), and 39.6% did
not know all four of their grandparents (see Table 3). The
difference in knowledge of grandparents between European
Americans and all others (using a composite “minority”
grouping) is statistically significant, with European Ameri-
cans having greater knowledge of their ancestry (Fisher’s
exact test, P � 0.002; the Pearson chi-square value compar-
ing all groups independently is 12.79, P � 0.012). These
results indicate that the ability to identify one’s geographic
ancestry in a way that rules out recent admixture and pro-
vides a homogeneous background for drug prescription or
diagnosis is not reliable with a proportion of the population
that is large enough to be of relevance in designing medical
policy. Indeed, as the discussion below will indicate, the
uncertainty in this variable is probably so great, that when

combined with the probabilistic uncertainties in the utilities
of the medicines themselves, it vitiates any hoped for increase
in precision gained by using race for drug prescription.

Table 3
Knowledge of ancestors

How far back do you know your ancestry?
Total

marked

Don’t know either parent 3

Know 1 parent 6

Know both parents 80

Know some grandparents 38

Know all grandparents 50

Know some great-grandparents 47

Know all great-grandparents 21

Know some great-great-grandparents 26

Know all great-great-grandparents 3

Know some great-great-great-grandparents 20

Know all great-great-great-grandparents 3

Know some great-great-great-great-grandparents 13

Know all great-great-great-great-grandparents 3

Know back more than 5 generations 3

N � 99. Two participants declined to respond. Participants were able to mark
more than one category, as categories are not mutually exclusive.

Table 2
Listing of races by focus group participants

Continental groupings Regional groupings National groupings
Linguistic
groupings Other

Label No. Label No. Label No. Label No. Label No.

Black 6 West African 1

African American 2

White 5

Caucasian 4

Latin American 1 Mexican 2 Hispanic 10

Cuban 1 Latino 2

Asian 5 South Asian 1 Chinese 1

Asian American 2 Korean 2

Japanese 1

Australian 1 Australiana 1 Aborigine 2

Native American 3

“Other” (census category) 2

Total 27 3 8 12 4

51% 4% 15% 23% 8%

Percentages do not add to 100% due to rounding.
aAustralian was used once. Because it could be understood either as a continental or national grouping, we have placed it in both categories.
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Suspicions of race-based drugs

Participants were also asked in the postdiscussion anony-
mous survey about their suspicions of race-based drugs. Spe-
cifically, the question read, “How suspicious would you be that
a drug designated as preferred for African Americans was not
as safe as a drug designated as preferred for European Ameri-
cans?” (Answers ranged on a five point scale from 1 � “Very
suspicious” to 5 � “Not at all suspicious.”) As Table 4 indi-
cates, the levels of suspicion reported were extremely high:
47.5% indicated that they would be “very suspicious” and only
11.9% indicated that they would be “not at all suspicious.”
Although levels of suspicion are very high in all groups, levels
of suspicion in European Americans are lower and exhibit a
statistically significant difference from “minorities” (a com-
posite formed by combining results from members of all three
of the other racialized groupings; minorities: mean � 1.99, SD
� 1.36; European Americans mean � 2.96, SD � 1.49; t �
�3.02, P � 0.003). We also asked “How suspicious would you
be that a drug designated as preferred for African Americans
was not as effective as a drug designated as preferred for Euro-
pean Americans?” As Table 5 indicates, the levels of suspicion
here were only slightly lower: 40.6% indicated that they would
be “very suspicious” and only 12.9% indicated that they would
be “not at all suspicious.” Again, levels of suspicion about ef-
fectiveness are also lower among European Americans than
other groups (minorities mean � 2.11, SD � 1.35; European
Americans mean � 2.96, SD � 1.49; t � �2.656, P � 0.009).

Which drug would you want?

A high level of suspicion may or may not translate into unwill-
ingness to take a race-targeted drug. We therefore asked our par-
ticipants if they would want to take a drug designated for African
Americans or one designated for European Americans. In the case
of our Latino/Hispanic participants, a drug designated for His-
panics/Latinos was an additional choice. All persons who self
identified as European Americans indicated that they would pre-
fer the drug designated for European Americans. Forty-six Afri-
can Americans indicated that they would take the drug designated
for African Americans, but 7 (13%) indicated that they would take
the European American drug. Four of the persons designating
themselves as Hispanic/Latino indicated that they would prefer
the drug designated for Hispanic/Latinos, while two indicated
that they would prefer some “other” drug. Persons self-identified
as having multiracial ancestry were roughly equally likely to
choose the drug designated for African Americans, for European
Americans, or “other.”

We tested the null hypothesis that ethnic category is inde-
pendent of choosing the drug for that ethnic category versus
another drug. Because it is not clear what the expectation for
the multiracial category should be, this group was excluded.
Comparing European Americans to a composite grouping of
Hispanics plus African Americans using Fisher’s exact test
yields a level of P � 0.0273, indicating a significant difference
in the likelihood that individuals from different racialized

Table 4
How suspicious would you be that a drug designated as preferred for African Americans was not as SAFE as a drug designated as preferred for

European Americans?

African American European American Hispanic/Latino Bi/multiracial Total

Very suspicious 52.6% (30) 24% (6) 86% (6) 60% (6) 48.5% (48)

Moderately suspicious 10.5% (6) 16% (4) 14% (1) 30% (3) 14.1% (14)

Somewhat suspicious 15.7% (9) 20% (5) 1% (1) 15.2% (15)

Slightly suspicious 8.8% (5) 20% (5) 10.1% (10)

Not at all suspicious 12.3% (7) 20% (5) 12.19% (12)

Total 57 25 7 10 99

Percentages do not equal 100% due to rounding.

Table 5
How suspicious would you be that a drug designated as preferred for African Americans was not as EFFECTIVE as a drug designated as preferred for

European Americans?

African American European American Hispanic/Latino Bi/multiracial Total

Very suspicious 42.1% (24) 24% (6) 71.1% (5) 60% (6) 41.4% (41)

Moderately suspicious 21.1% (12) 16% (4) 28.6% (2) 20% (2) 20.2% (20)

Somewhat suspicious 15.8% (9) 20% (5) 20% (2) 16.2% (16)

Slightly suspicious 7.0% (4) 20% (5) 8.9% (9)

Not at all suspicious 14.0% (8) 20% (5) 13.3% (13)

Total 57 25 7 10 99

Percentages do not equal 100% due to rounding.
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groups would choose to select the drug designated for their
respective group.

Individual comments in the focus group discussions indi-
cate that the decision to take a drug designated as most effective
for another race was based on (1) disbelief that drugs could be
appropriately designated by race and (2) a strong suspicion of
race-targeted medicine.

The lack of belief that medicine could be targeted by race was
articulated in one group in this way: “You can’t prescribe a
drug for a group of people. You have to prescribe it for the
individual. And that’s what it sounds like it’s doing, is prescrib-
ing for a group of people. You have to look at symptoms per
person. . .”(P#8-004). Another group member agreed, “I went
to this dermatologist about my skin and he said that this par-
ticular medicine works better on African American skin. I can
understand that because my skin is darker than a White per-
son’s skin. But this about the heart.... I mean, I see a heart as a
heart” (P#8-016).

This widely held belief that drugs could not be successfully
targeted to groups was due both to beliefs in the “melting pot”
idea that individuals had ancestors whose previous continents
of origin were multiple rather than singular and due to belief in
within-group variation. As members of one group put it, “We
have a little bit of everything mixed in. So how can you say, ‘I
guess you’re mainly Black so I’ll give you something . . .’” (P#8-
100), and ”Everybody in each racial group is not the same“ (P#
8-012). This disbelief is not irrational: it is grounded in the
same insights that lead many scientists to question race-based
medicine. It is also likely to be resistant to counter-persuasion
because of the high levels of suspicion about the motives of
race-based medicine.

Many participants articulated what they self-consciously
called a “conspiracy” theory about the intent behind these
messages. They believed that targeted medicine was a way to
give African Americans an inferior product, or in the worst
case scenario, even to produce genocide. The sentiment was
expressed by one participant in this fashion:
“When he [another participant] mentioned the Tuskeegee

experiment, I’m like, Oh, gad! This is... That’s scary. I would
have run the other way. I would. Simply for, I mean, our gov-
ernment’s history in this country, I would seriously have to
question, ‘What are they trying to do to us now?’ I really would.
‘And what is the drug?’ Is it going to kill more of us before we’re
55? I mean, what’s going on and historically” (P#12-008).

As a result of these suspicions, many people were likely to
feel unsafe taking a drug targeted for African Americans. Even
among those who indicated that they would take the drug des-
ignated for their racialized group, the high levels of suspicion
might have a substantial detrimental effect on patience com-
pliance with prescribed medicines. Several participants sug-
gested that they would “try out” the medicine, but discontinue
it if they had side effects. For example, one African American
female participant responded, “I would take it, but as soon as I
had that first side effects, oh go back to the doctor Dalton, this
happened, I would take it though, I’m open to any kind of
medicine that is going to help me” (10-006).

Another example of someone who clearly indicated only
conditional support for taking the drug designated for African
Americans said, “For me, I would research it. I still do that
anyway. When my doctor gives me a drug, I still go and find
out.... I don’t take it until I find out what it does, but not
everyone does that” (12-008).

Although most participants would take the drug prescribed
for their race initially, their levels of suspicion might lead to
higher discontinuation rates. Disbelief in the underpinnings of
race-based medicine combined with high levels of suspicion
about motives thus suggests a serious barrier to patient uptake
of race-based medicine.

Attitude effects of discussing race-based medicine

One of the major concerns about race-based medicine is that
talking about race and genetics as though racial groups were
correlated with discrete gene pools will reinforce a sense of
difference between racial groups, essentializing race in ways
that can encourage discrimination and social distance between
groups. To assess the impact of the discussion on perceived
genetic similarity, participants were asked two questions be-
fore and after the discussion. They were asked to rate the fol-
lowing statements on a 5 point scale from completely true (1)
to completely false (5): “All Human Beings are 99.9% geneti-
cally the same” and “There is no biological basis for precise
racial categorizations.”During the discussion groups, an effort
was made to present information in such a way as to counter
perceptions of discrete genetic groups. For example, a chart
presenting an example of group difference indicated that in
Group A “80% have version 1, 20% have version 2,” while in
Group B “30% have version 1, 70% have version 2.”Moreover,
the bulk of the comments made by participants expressed op-
position to race-based medicine, and a common rationale
given was that races were not discrete. In this context, the level
of belief in genetic similarity among human beings (i.e., belief
that the statement in question 1 is true) decreased from neu-
trality (2.61) in the prediscussion survey to mild disagreement
(2.94) in the postdiscussion survey, and this difference was
statistically significant at the 0.05 level (pre SD � 1.24, post SD
� 1.35, t � �2.579, P � 0.011). However, with regard to the
more specifically race-focused statement, there was not a sta-
tistically significant change in mean attitudes, as the mean was
roughly neutral before (2.71, SD � 1.22) and after (2.74, SD �
1.18, t � �0.237, P � 0.813) the discussion.

Table 6
If you were choosing for yourself, which drug would you want to try first?

Hispanic/
Latino

African
American

European
American Multi/biracial All

For Hispanics/Latinos 4 4

For European Americans 7 24 3 34

For African Americans 46 4 50

Other 3 3 6

Total 7 53 24 10 94
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The differential impact of the discussions—a change in the
agreement about 99.9% similarity and no change with regard
to race—appears to result from a strengthening of the famil-
iarity with individual level differences in genetics and a resis-
tance to racialized difference in genetics, especially among the
African American groups. The emphasis on the individual level
is used in many of the discussions as a means of resisting the
treatment of race as based in fundamental and discrete differ-
ences (“essentialization”), as for example, by participant #10-
010, who says “cause not every Black person has diabetes or
high blood pressure or overweight, just like all White people
don’t have lupus, and the rest of the diseases.” The same atti-
tude is reflected in a relatively sophisticated exchange some
participants used to “make sense” of the percentages the mod-
erators had used to explain variation in genetics as a probabi-
listic relationship.

After one participant complained that it is just like assuming
that you should serve a Black person chicken because of the
stereotype that all Black people like chicken, another partici-
pant picked up the theme, and the group ran with it, saying “If
there was a focus group that said, ‘This group of people. . .70%
of them like chicken’. . .. They’re saying, ‘Well, we don’t have
time to figure out who likes what so we’ll just make a menu of
chicken because 70% of this group has shown we like chicken-
. . ..When it comes to my medical care, I don’t want to be 70%
right” (P#11-005).

These discussions of genetic disease and race thus appeared
to have led to a highlighting of individual genetic differences,
reflected in the change in score on the general variation ques-
tion, but because these groups tended to have a high attentive-
ness to the variations within races, this did not translate into an
increased perception of between-race difference. More re-
search would be needed to explore that implication, its contex-
tual boundaries, and generalizability.

DISCUSSION

The suitability of social race as a proxy for genetic variation
in medical applications depends on a variety of factors. In part,
it depends on the still disputed directness of the correlation
between the two variables—genotype distributions and social
labeling and grouping of “race.” Although the scientific data
describing the degree to which continental, clinal, and local
variations are important in describing genetic variations re-
mains incomplete, Table 2 indicates clearly that social charac-
terizations of “race” are not fully captured by continental de-
scriptors. Furthermore, the suitability of social race as a proxy
for genetic variation depends on the specific features of the
applications being made. Although the correlation between
continental clusters and socially defined races may be suffi-
ciently strong to serve the purposes of recruiting for inclusive-
ness in research protocols, the correlation may be insufficient
for prescribing medicine or for diagnostic utility.14 In the case
of prescription and diagnosis, one major factor will vary by
particular condition, and that is the actual level of difference of
frequency of appearance of relevant alleles in different popu-

lations. Unless these differences are large, the utility of race-
based prescription will not outweigh the impact of misassign-
ment of individuals. For example, in research that reported on
the effects of a drug treating heart failure, 14% of “Black” pa-
tients had health benefits and 49% of “White”patients received
medical benefits from the drug.15,16 Characterizing this as
though the drug “works” for one race and does not work for
another is obviously an oversimplification that can have seri-
ous medical consequences. If almost 40% of the potential pa-
tients for the medication do not know the ancestry of all of
their grandparents, the relative discrepancy of effectiveness
from 14% to 49% may become moot.

Other major known genetic variations that affect drug uptake
also display this kind of relatively low-level variation. For exam-
ple, GP6D, which affects the response to a wide variety of drugs
ranging from quinine to analgesics such as aspirin, to cardiovas-
cular medications such as procainamide, varies in its frequency
between 10% and 26% from those with ancestry exclusively in
sub-Saharan Africa to 0.5% to 3.0% in Northern Europe,17 al-
though the frequencies in Southern Europe can be higher.18 In
Asia, the frequency varies from 0% to 10.8%.19 These studies em-
phasize that the variation between populations of the same “race”
is about as large as that between populations of different “races.”
In such cases, although the medical effect of having the allele is
substantial, the relatively low frequency of the allele and its dis-
persed distribution make race unreliable as a marker for the allele
and, therefore, for prescribing medicines.

The impact of the relatively low frequency of many of the
medically significant alleles and of their mottled geographic
dispersion is further exacerbated by the patient-side variables
we have identified in this study. The ability to assign persons
unambiguously to all of the racial groups that have significant
input into their personal genetic configuration is a key require-
ment for the success of such prescription. The fact that a sub-
stantial minority of people most likely to be affected by issues
of admixture do not know one or both of their biological par-
ents (8.9%) and that a surprisingly large group of people
(39.6% in this study) do not know all four of their grandpar-
ents, suggests a serious further limitation on the utility of race-
based prescription. Although the over-representation of mi-
nority groups in our study means that these percentages are
not likely to be representative of the general public, they may
well be indicative of the order of magnitude of the problem for
members of minority groups. This surprising finding also has
implications for the limitation of family history in medical
histories that deserves further investigation even if race-based
pharmacogenomics becomes moot.

An additional difficulty lies in the serious suspicions that
people have about drugs targeted to particular racial groups.
Although the majority of people indicate that they would take
the drug targeted for their group, there is a substantial minority
for whom this is not the case. Moreover, our hypothetical of-
fering of race-labeled drugs, although it might in fact mirror
direct-to-consumer advertising, is unlikely to reflect real ge-
netic inputs accurately for our Hispanic/Latino groups and
self-designated multi-racial groups. This may be reflected by
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their higher preference for the “other” category. The disparity
of responses in this issue between racial groups raises issues of
justice. Race-based assignment of medicine would apparently
allow European Americans to take drugs in which they have
some confidence and which were more likely to be effective for
them, whereas persons in other racialized groups would be
forced to choose between drugs that were not as likely to be
effective for them or in which they had no confidence. In con-
trast, direct genetic testing for the allele in question would de-
liver the benefits without the risks of race-based medicine.

Even for those who would accept the race-labeled drug con-
sonant with their self-identified racialization, the high level of
suspicion is likely to affect overall compliance and physician-
patient relations in negative ways. First, patients who are highly
suspicious of a drug can be expected to be less likely to adhere
to a drug over the long term, especially if that drug shows
negative side effects that might confirm the lack of “safety” of a
drug or if improvement in a condition is not immediate and
obvious. Second, being told to take a medicine about which
one is highly suspicious is not calculated to increase the trust
between the medical profession and various racial groups,
which has already been strained by a variety of historical and
institutional factors.20

The problem of resistance to race-designated drugs might
conceivably generate a recommendation that race-designation
not be made a public matter. Whether or not advertisements
and physicians could successfully be restrained from making
such designations overt is one issue that would be raised in
exploring such a recommendation. Another is the breach of
trust that might be implied by such concealment, and the sub-
sequent consequences of the disjunction between prescriptive
professional literature and lay representations.

Finally, even if these barriers to delivery can be overcome,
the impact of the discussions of race-based medicine might be
so negative with regard to increasing the sense of racial differ-
ences that the disadvantages might outweigh the advantages on
a social scale. This research does not provide a conclusive in-
dication of the impact that talk about race-based medicine will
have on attitudes about racial difference. Participants in this
study were exposed to a consciously de-essentialized presenta-
tion of the material, and in that highly controlled condition,
with a small sample, there was no increase in one measure of an
attitude reflecting racial essentialization, although there was a
significant decrease in perception of individual difference. In
the broader society, the discourse will not be so tightly con-
trolled. Moreover, the sample size in this study was too low to
definitively rule out changes in racial attitudes, especially with
regard to “White” participants, who are the group that may be
the most prone to essentialization and most empowered to act
on those essentializations in ways harmful to others. Addition-
ally, a more sophisticated instrument for measuring genetic
discrimination needs to be developed.

Taken together, these results suggest, at the least, that there
will be substantial resistance to patient acceptance of race-
labeled drugs and serious limitations on the ability to identify

all of the ancestral lineages that might be relevant to a patient’s
genotype. These limitations and obstacles need to be weighed
carefully given the availability of a good alternative—individ-
ual genotyping. Results from these focus groups also show21

that informed lay persons strongly prefer individual genetic
testing and may be willing to shoulder substantial economic
costs in preference to race-based prescription. Before a sub-
stantial commitment is made to race-based pharmacogenom-
ics, additional attention to these patient-side issues is needed.
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