| HUMAN GENES AND HUMAN RIGHTS |

Public Willingness to Participate in and Public Opinions About
Genetic Variation Research: A Review of the Literature

| Rene Sterling, MHA, Gail E. Henderson, PhD, and Giselle Corbie-Smith, MD, MS

Scientists are turning to
genetic variation research in
hopes of addressing persis-
tent racial/ethnic disparities
in health. Despite ongoing
controversy, the advance-
ment of genetic variation re-
search is likely to produce
new knowledge and tech-
nologies that will substan-
tially change the ways in
which we understand and
value health. They also may
affect the ways in which in-
dividuals and groups orga-
nize socially, politically, and
economically.

Addressing concerns that
may exist in different com-
munities is vital to the scien-
tific and ethical advancement
of genetic variation research.
We review empirical studies
of public willingness to par-
ticipate in and opinions about
genetic research with partic-
ular attention to differences
in consent and opinion by ra-
cial/ethnic group member-
ship. (Am J Public Health.
2006;96:1971-1978. doi:10.
2105/AJPH.2005.069286)

POLICYMAKERS HAVE
described the integration of new
genetic knowledge and technolo-
gies into the practice of public
health and medicine as unavoid-
able.! Newborn screening pro-
grams, prenatal testing, and ge-
nealogy documentation provide
long-standing precedent for this
integration. Scientists now are
turning to research that seeks to
understand genetic differences
by racial/ethnic group member-
ship (referred to as genetic varia-
tion research), in hopes of ad-
dressing persistent racial/ethnic
disparities in health.

Researchers have criticized
the lack of definitional clarity
and inconsistent use of racial/
ethnic group membership in US
health research,” while at the
same time depending on these
categories to define and explain
disparities in health and health
care.® These categories gener-
ally include 1 or more of the
categories used by the federal
government, namely an ethnic
group category—Hispanic/
Latino—and several racial group
categories—White American/
White, African American/Black,
Asian American, Native Hawaiian/
Other Pacific Islander, and Amer-
ican Indian/Alaska Native—in
addition to Other and more
recently Mixed Race.

The proposed use of racial/
ethnic group membership in ge-
netic variation research has been
widely debated. Advocates argue
that significant genetic differences
do exist by racial/ethnic group
membership and that such infor-
mation is critical to ensuring
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representative sampling.*> Advo-
cates also propose that genetic
variation research may lead to
health benefits, such as improved
understanding of disease suscepti-
bility and targeted pharmacoge-
nomic innovations.*” Critics raise
methodological concerns about
the validity of racial/ethnic group
membership for studying genetic
variation.> ™ Furthermore, critics
assert that such research may en-
courage genetic determinism and
scientific racism, divert attention
from the powerful social and envi-
ronmental determinants of health,
and reinforce stereotypes about
minority groups.'*~"

Despite ongoing controversy,
the trajectories of genetic varia-
tion research are likely to produce
new knowledge and technologies
that will substantially change the
ways in which we understand and
value health. They also may affect
the ways in which individuals and
groups are organized socially, po-
litically, and economically in soci-
ety.” Given this potential, strong
arguments have been made in the
literature for public consultation
regarding the advancement of
genetic science.”™ Consultation
with racial/ethnic minority groups
is particularly important given
these groups’ past experience with
the misuse of science. Addressing
concerns that may exist in differ-
ent communities is fundamental
to the ethical advancement of ge-
netic variation research and may
facilitate the recruitment of di-
verse samples that are vital to an-
swering the underlying scientific
questions posed by genetic varia-
tion research.
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What is known about the
willingness of the public to par-
ticipate in genetic variation re-
search? Does willingness to
participate in genetic variation
research vary by racial/ethnic
group membership? What con-
cerns and other opinions do peo-
ple have about genetic variation
research? We present findings
from a systematic review of em-
pirical studies regarding US pub-
lic willingness to participate in
and opinions about genetic varia-
tion research and other genetic
research and offer suggestions
for future studies.

METHODS

We conducted preliminary
searches for empirical studies of
public willingness to participate
in and opinions about genetic
variation research in the Na-
tional Library of Medicine Med-
line database and all databases
under the Institute of Scientific
Information Web of Science.
Given limited results, we estab-
lished broader parameters for
a larger search using general
search terms and including stud-
ies involving genetic research re-
gardless of an explicit focus on
variation by racial/ethnic group
(Table 1). We excluded genetic
research studies that referenced
genetic testing (i.e., detection of
specific genes or gene variants
in individuals rather than in
populations) but did not refer-
ence the donation or storage of
genetic specimens for research
(example'®). Unlike the purpose
and results of research involving
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genetic testing, the purpose and
results of research involving
specimen donation may not be
shared with human subjects,
particularly in the case of long-
term storage. Furthermore, re-
search involving specimen dona-
tion is less likely to offer human
subjects the direct and immedi-
ate benefits associated with re-
search involving genetic testing,
such as test results, medical
treatment, or other interven-
tions. Therefore, findings from
these 2 types of studies are not
comparable.

We conducted systematic
searches of the Medline and
Institute of Scientific Information
Web of Science databases during

July and August 2005 using the
parameters specified in Table 1.
Search results, citations, and
available abstracts for 2126 pa-
pers were downloaded into a ci-
tation database for review and
tracking. Two authors reviewed
titles and available abstracts. The
vast majority of papers presented
findings from gene prevalence
studies in various populations.
Thirty-three papers were selected
as potentially relevant by at least
1 of the 2 authors during this ini-
tial review. Twenty papers were
excluded because they were not
empirical studies on willingness
to participate in or opinions
about genetic research (13 stud-
ies), they involved international
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TABLE 1—Search Strategy for Empirical Papers Regarding Public Opinions About and Willingness to
Participate in Genetic Research: July-August 2005
Medling® ISI Web of Science”
Search Relevant Search Relevant
Keywords and Boolean terms Results Papers’ Results Papers
Geneti* AND [Racial OR Race OR Ethnicity] AND Attitud* 279 7 50 3
Geneti* AND [Racial OR Race OR Ethnicity] AND Awar* 132 0 41 0
Geneti* AND [Racial OR Race OR Ethnicity] AND Consent 120 5 22 5
Geneti* AND [Racial OR Race OR Ethnicity] AND Inten* 290 1 90 1
Geneti* AND [Racial OR Race OR Ethnicity] AND Knowledge 472 2 130 0
Geneti* AND [Racial OR Race OR Ethnicity] AND Opinio* 50 4 13 1
Geneti* AND [Racial OR Race OR Ethnicity] AND Participat* 433 13 7 8
Geneti* AND [Racial OR Race OR Ethnicity] AND Perspectiv* 146 2 73 2
Geneti* AND [Racial OR Race OR Ethnicity] AND Willin* 30 3 10 1
Genom* AND [Racial OR Race OR Ethnicity] AND Attitud* 14 2 5 1
Genom* AND [Racial OR Race OR Ethnicity] AND Awar* 4 0 2 0
Genom* AND [Racial OR Race OR Ethnicity] AND Consent 23 0 4 0
Genom* AND [Racial OR Race OR Ethnicity] AND Inten* 21 0 22 0
Genom* AND [Racial OR Race OR Ethnicity] AND Knowledge 56 1 31 0
Genom* AND [Racial OR Race OR Ethnicity] AND Opinio* 2 1 1 0
Genom* AND [Racial OR Race OR Ethnicity] AND Participat* 28 3 17 0
Genom* AND [Racial OR Race OR Ethnicity] AND Perspectiv* 19 1 12 1
Genom* AND [Racial OR Race OR Ethnicity] AND Willin* 1 1 0 0
Total” 2126 46 600 23
Note. ISI= Institute of Scientific Information.
®Search for keywords in all fields of document with human subjects, in English language, and not a letter, comment, editorial, or news (i.e., NOT
letter[pt] NOT comment[pt] NOT and so on, where [pt] stands for publication type), published 1985 to 2005.
®Search for keywords as topic (TS field tag) in all document types, English language, published 1985 to 2005, in all 3 Web of Science databases.
“Relevant papers selected after 2 stages of review: (1) title and abstract review and (2) full paper review of those selected in first stage.
“Duplicate papers included in totals. Nonduplicate totals in both Medline and ISI search results=1793 papers, 13 relevant papers.

populations (5 studies), or they
were published only as abstracts
(2 studies). Thirteen papers were
determined to be relevant after
full-text review.

Reference lists from the 13
relevant papers were reviewed
for additional papers that may
not have been captured by the
database searches. Twenty-eight
papers were identified in refer-
ence lists as potentially relevant,
1 of which was determined to be
relevant after abstract or full-text
review.”

Among the 14 relevant
studies, 1 did involve genetic
testing™ and was included be-
cause participants were in-
formed that they would not

receive test results and also
were asked for consent to store
DNA-2 features more typical of
research involving genetic speci-
men donation. Finally, 1 rele-
vant article identified in the pre-
liminary search did not appear
in the systematic search and
therefore was not included in
this review.® This article did not
use the terms race, ethnicity, or
any variation (excluding 1 ap-
pearance of race in a table), nor
did it have these terms assigned
as keywords.

Findings from the reviewed
studies are presented in 3 tables:
Table 2, studies reporting willing-
ness to participate only; Table 3,
studies reporting willingness to
participate and reasons for de-
clining; and Table 4, studies re-
porting opinions only. Study ref-
erence numbers appear in the
tables and are used to discuss
review findings.

RESULTS

Our literature search pro-
duced 14 empirical studies on
willingness to participate in and
opinions about genetic research.
Only 1 of these 14 studies
made clear references to genetic
variation research exploring re-
lations among race, genes, and
health.?® The purpose of most
studies (10 studies) was to mea-
sure consent rates in response
to requests for participation in
genetic research (Tables 2 and
3). Three of these 10 studies
asked participants why they de-
clined consent (Table 3), with 2
providing frequencies for re-
ported reasons.'®*® Additional
detail regarding participants’
concerns was described in 4
qualitative studies (Table 4). Fi-
nally, 8 of the 14 studies asked
participants to consider specific
information regarding the use of
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TABLE 2—Descriptive Summary of Studies Regarding US Lay Public Willingness to Participate in
Genetic Research (n=7)

store blood specimens

Hispanic 17%
College or higher 60%
Family history genetic

condition 12%

Consent to Less
Author Year Purpose Sample Methods Participation in Research Likely to Consent
Cozier et al. Compare consent to genetic National (n=644) 2,3,7,11 37% of total sample Not reported
2004% research and DNA yield Former Black female health
for different specimen research participants with
collection methods personal history of cancer
Some college/higher 80%
Le Marchand Assess feasibility of obtaining Hawaii (n=355) 1,3,7,10,11 67% of total sample Hawaiians
etal. DNA by mail for Current cohort study participants
2001" analysis and storage Whites 34%, Japanese 33%,
Hawaiian 33%
McQuillan et al. Identify factors associated National (2-y mean n=3201) 1,3,57,9 85% of total sample (2-y mean, Blacks,” females, older age
2003% with consent to donate NHANES study participants 100% responding)
and store specimens White 47%, Mexican American
23%, Black 20%, Other 10%
Moorman et al. Identify factors associated North Carolina (n=872) 2,3,7,10,11 28% of total sample, 47% of Blacks,”” older age,?” lower
2004% with consent to enroll in Former female genetic research responders (n=469) income,” less education,’
cancer genetics registry participants higher occupation category,’
Personal or familial history of later- stage first cancer
various cancers diagnosis (among Blacks only),”
White 59%, Black 41% higher body mass index,’®
College grad 30% higher waist-to-hip ratio®
Ottoman et al. Identify factors associated New York (n =320 families) 2,3,7,8, 21% of total sample, 26% of Recruited in specialty clinic,” initial
20052 with consent to enroll in White 51%, Other 28%, 10,11,12 responders (n=232), 54% contact by letter,” males, racial/
epilepsy genetic research Unknown 21% of eligible families (n=126), ethnic minority,” relatives of
79% of individuals within affected participant
eligible families
(n=not reported)
Schwartz et al. Measure willingness to donate Maryland, District of Columbia 2,3,6 Physical/mental health genetic Weaker Jewish cultural identity,” when
2001 and store blood (n=273) research: 85%-90% of total DNAis collected in research
specimens and the need Jewish sample settings (vs clinical settings), in
for informed consent College or higher 87% Creativity/intelligence genetic studies identifying stigmatizing
research: 70%-85% of traits (including frugality,
total sample homosexuality)®
Stigmatizing trait genetic research:
60%-75% of total sample
Wang et al. Measure opinions and National (n=2621) 1,4,6 Donate: 53% of total sample Racial/ethnic minority, older age,’
2001% willingness to donate and Whites 83%, Black or Donate and store: 43% less education,’ no family

of total sample
Will not donate or store:
21% of total sample

history,” low-risk lifestyle,® low
support of government research,”
no belief in medical benefit of
genetic research,b no belief in
genetic determinism”

their DNA, 8227242627 op 5

specific relation among genes,

racial/ethnic group
ship, or health.?%3°

member-

Sample Characteristics
There was limited racial/
ethnic group diversity across

studies; however, all studies
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Note. Table presents 7 of 14 total studies identified in literature search. Methods: 1=random sampling; 2 =nonrandom sampling; 3= primary data collection; 4 =secondary data analysis;
5=household specimen collection; 6 =individual phone/self-administered survey; 7 =actual request; 8 =health care setting/physician request; 9 =in-person request; 10=telephone
request/follow-up; 11 =mailed request; 12 =Web site request.
*Statistically significant in multivariate regression analysis (ot=.05).
l’Statistically significant association found with willingness/consent in bivariate or stratified analysis (o =.05).

included 1 or more racial/

ethnic minority groups. African

Americans constituted the en-

tire sample of 3 studies,

20,27,30

and Jews the entire sample of 1.**
Asian Americans and Native
Hawaiians/Other Pacific Island-

ers were least represented,”?%%°

Sterling et al. | Peer Reviewed | Human Genes and Human Rights | 1973



| HUMAN GENES AND HUMAN RIGHTS |

TABLE 3—Descriptive Summary of Studies Regarding US Lay Public Willingness to Participate in Genetic
Research and Reasons for Declining Consent (n=3)
Consent to
Author Year Purpose Sample Methods Participation In Research Less Likely to Consent Reasons for Decling’
Audrain et al. Establish longitudinal cohort Virginia (n=2120) 1,2,4,7,8 54% of parents in total sample, Nonsmokers,® less education,® No interest 47%,
2002% for study of genetic and Parents of eligible 75% of parent responders racial/ethnic minority,” confidentiality 16%,
other factors associated teens (n=1533),99% of teens Whites with less education® no time 10%, teen
with teen smoking Responders only™; with parental consent doesn’t smoke 10%,
White 64%, (n=1151) no benefit 5%
Asian 13%,
Hispanic 12%,
Black 7%,
Other 4%,
College grad
59%
Bogner et al. Identify factors associated Maryland 1,2,3,4,5 Genotyping: 9% of total sample, Genotyping and storage given Genotyping:
2004 with willingness to (n=3459) 88% of eligible responders genotyping: older age,’® confidentiality 22%,
participate in genotyping  Current mental (n=342) Black*® no benefit 26%,
and DNA storage for health Storage given genotyping: 7% don't feel well 15%,
mental health and research of total sample, 68% of not comfortable/fear
aging research participants eligible responders 15%, don't know 11%,
Primary care (n=342) Storage given genotyping:
patients confidentiality 65%,
Aged 265y concern over
Screened for unknown 27%, don’t
eligibility only” know 9%, no good
Black 30%, reason for storage 7%
>80y 33%
Royal et al. Establish longitudinal cohort Multistate 1,2,4,5,6, 0.5% of families in total sample, Less education (anecdotal Did not want family to know
2000% for prostate cancer (n=8249 17,8, 1% of families expressing observation) they had cancer, lack
genetic research families) 9,10 initial interest (n=3400), of trust of government,
Black 75% of interested and researchers, etc., fear
eligible families (n=43 of being used as
reflecting 25% attrition guinea pigs,
rate) researchers do not
give back to
community, fear
misuse of genetic
information (charged
higher insurance
premiums), lack of
immediate or direct
benefit
Note. Table presents 3 of 14 total studies identified in literature search. Methods: 1=nonrandom sampling; 2 = primary data collection; 3 =household specimen collection; 4 =actual request;
5=health care setting/physician request; 6= other in-person request; 7=mailed request; 8 =telephone request/follow-up; 9 =Web site request; 10 =other mass media request.
“Proportions given when provided by study.
®Statistically significant association found with willingness/consent in bivariate or stratified analysis (o.=.05).
“Statistically significant in multivariate regression analysis (o.=.05)
dLarger sample demographics not provided.
“Other covariates used in multivariate regression analysis included measures of mental and physical health, and cogpitive functioning.

whereas American Indians/ comparisons in consent by different opinions by racial/ or genetic** research, and
Alaska Natives were not repre- racial/ethnic group member- ethnic group membership.?® 4 studies included participants
sented in any of the studies. Six ship, 71821222526 and only 1 Finally, 4 studies included for- personally affected by a genetic
quantitative studies allowed study specified frequencies in mer participants in health''%2° condition 20222530
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TABLE 4—Descriptive Summary of Studies Regarding US Lay Public Opinions About Genetic Research (n=4)

Benefits of Genetic Research

Project and related
activities

College or higher 60%

identified by most participants
Facilitators:
Wide dissemination of findings
Increased minority involvement as human
subjects, investigators, and advocates

Author Year Purpose Sample’ and Facilitators to Participationb Concerns and Barriers
Bates et al. Identify concerns regarding Georgia (n=91, 9 focus groups) Benefits: Concerns:
2005% genetic research Black, 63%, White 28%, Prevention/treatment of genetic disease: Familial expectations/designer babies:
Hispanics 9% 82% Whites, 75% Hispanics, 27% Hispanics, 26% Whites, 9% Blacks
Some college/higher 59% 67% Blacks Racial discrimination: 23% Blacks, 23% Hispanics,
Inclusive research protocols: 28% Blacks 10% Whites
Offense to religion: 19% Hispanics, < 7% Whites/Blacks
Employment discrimination: 12% Blacks, 12%
Hispanics, 10% Whites
Government/corporate exploitation: 13.6% Whites,
<9% Blacks/Hispanics
Unequal economic access to benefits: 12% Blacks,
<99% Whites/Hispanics
Fisher et al. Identify opinions about New York (n=101, 13 focus Facilitators: Concerns:

2000% ethical issues in groups) Researcher control over how findings are Cannot separate genetic and environmental
research on genetic 9th-11th graders 54% used by other researchers, influences on teen mental health/behavior
basis of adolescent Parents 46% policymakers, etc. Hard to attribute behavior to specific race given
risk behaviors and Majority Black, Hispanic, East/ Accurate dissemination of findings mixed heritage
other research South Asian, Multiracial Potential for genetically at risk to be Potential for increased racial prejudice

stigmatized and ostracized Misuse of research by third parties
Premature treatment after diagnosis
Hoyo et al. Identify barriers and North Carolina (n=55, 5 focus : Facilitators: Barriers:

2003% facilitators of Black groups) Feedback about use of samples and Mistrust of research/medical institutions
male participation in Black research outcomes Lack of disease knowledge
prostate cancer Some college/higher 64% Community gatekeepers and female Extent of involvement (study duration, long surveys,
genetic research Family history cancer 50% partners as recruiters rectal exams culturally inappropriate)

Black investigators and historically Black
college/university involvement
Shorter, more frequent vs long surveys
Specimen collection during routine care
Schulz et al. Identify concerns regarding Michigan (n=62, 7 focus groups) Benefits: Concerns:
2003* the Human Genome Hispanic 53%, Black 47% Individual- and social-level benefits Disparities in who serves as research subjects vs who

benefits from conducted research

Racial discrimination

Lack of government control over genetic information
and technology

Note. Table presents 4 of 14 total studies identified in literature search.
°All 4 studies used nonrandom sampling and analyzed primary data from focus groups.
®Most frequently reported by study participants explicitly tied to genetics-related research. Proportions appear when provided by study.

Data Analysis

Studies providing the most de-
tail about consent included fre-
quencies and sociodemographic
information by contact attempt,
successful contact, and con-
sent.*** One of these 2 studies
also provided racial/ethnic group
information for the population
from which the sample was

drawn and reasons for non-
response.”? Seven consent stud-
ies included multivariate regres-
sion or stratified analyses to
measure the significance of
sociodemographic, attitudinal/
behavioral, or health status vari-
ables. Three studies included
covariates from all 3 variable cat-
egories. '®#*%° Thematic analysis
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of focus group transcripts were
presented in the 4 qualitative
studies, 1 of which also pre-
sented quantitative data.*®

The extent of variation in
study design makes it difficult
to draw strong conclusions
across identified studies. In-
stead, we offer the following
observations.
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Willingness to Participate
in Genetic Research

Studies reported public will-
ingness to participate in genetic
research with different mea-
sures of consent, including
overall consent rates (number
providing consent over total
sample), responder consent
rates (number providing consent
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over responders), and eligible re-
sponder consent rates (number
providing consent over eligible
responders). The relative merits
of each for understanding con-
sent are not discussed explicitly
by the authors. However, Royal
et al.*” noted that overall consent
rates can serve as an indicator of
recruitment challenges. In their
study, successful enrollment of
43 families into genetic prostate
cancer research was the result of
more than 8000 initial contacts
with potential participants—an
overall consent rate of 0.5%. By
contrast, the eligible responder
consent rate for their study was
75%, providing information
about participant willingness dur-
ing later stages of recruitment.

Overall consent rates varied
substantially in the 8 studies
that included actual requests for
participation, 5 of which had
overall consent rates below
409329222327 Responder con-
sent rates were substantially
higher than overall consent rates,
largely because of reduced de-
nominators.®*'~?32%27 The high-
est responder consent rates had
majority White American re-
sponders. 7*3%® Reported eligi-
ble responder consent rates>*>%’
were relatively high (>75%).
One of these high consent rates
resulted from an African Ameri-
can sample.”’

Study samples that included
people with previous participation
in health or genetic research re-
ported overall consent rates rang-
ing from 21% to 85,8202
Studies in which potential partici-
pants were provided with specific
information about the use of
their DNA also had variable con-
sent rates.'®?%232027 L astly, stud-
ies that included people with a
personal/familial history of a
genetic condition reported lower
overall consent rates, ranging
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from 28% to 53%’20,22,25 the
highest resulting from a hypo-
thetical request.*®

Variation of Willingness by
Racial/Ethnic Group

Statistical tests and multivariate
analyses conducted in 6 of the 7
consent studies found racial/
ethnic group membership to be
a significant predictor of consent.
In particular, African American
race was a significant predictor of
lower levels of consent, with only
1 exception.?®

Consent among subjects who
had previously participated in
health or genetic research varied
by racial/ethnic group. Moorman
et al.?? found the lowest levels of
consent among former research
participants. In their study, only
37% of African Americans indi-
cated willingness to enroll in a
cancer genetics registry, com-
pared with 58% of White Ameri-
cans. In addition, exclusive or
substantial (41%) African Ameri-
can samples that included people
with personal or familial histo-
ries of a genetic condition also
reported low levels of overall
consent (< 379%).2022

By contrast, Wang et al.*®
found that those with a family
history of a genetic condition in a
largely White American sample
reported significantly higher lev-
els of consent. Finally, the high-
est responder consent rates
(>85%) resulted from 2 studies
with largely White American
samples. The first of these 2
studies sampled within a popula-
tion of older primary care pa-
tients'® and the second involved
in-home requests for consent.”

Concerns and Opinions About
Genetic Research

Opinions about genetic re-
search were presented in 7 stud-
ies (Tables 3 and 4). Identifying

1976 | Human Genes and Human Rights | Peer Reviewed | Sterling et al.

concerns was the primary focus
of these studies; however, in 2
studies, the majority of partici-
pants reported benefits to ge-
netic research.?®* Common
themes appearing across studies
included concerns about dis-
crimination, confidentiality, or
the misuse of information, per-
haps in part because of a lack
of confidence in research-
ers'®27393!. perceived dispari-
ties between the participants
and beneficiaries of research®;
and perceptions of being used
by researchers.”” Lack of inter-
est and no perceived benefit
from participation were reported
in several studies as well '%2%%7
This group of concerns is similar
to concerns reported about
medical research.3*3*

More specific to genetic re-
search were several concerns in-
cluding the potential for those
at risk of genetic conditions to
be stigmatized and ostracized,**
the initiation of premature treat-
ment,”” changes in familial ex-
pectations or interest in “de-
signer babies,”*®
objections.”® In the only study

and religious

that prompted discussion about
research on relations among
race, genes, and health, Fisher
and Wallace?® reported partici-
pant skepticism regarding re-
searchers’ abilities to separate
genetic, environmental, and
racial/ethnic group contribu-
tions to health, particularly in
cases of mixed heritage. Identi-
fied facilitators to participation
in genetic research were often
reflections of reported concerns
(e.g., taking more active control
over the use of research by
third parties*®). Finally, although
5 of the 7 studies in Tables 3
and 4 included diverse samples,
only 1 study compared opin-
ions by racial/ethnic group
membership.*®

DISCUSSION

We searched for answers to
several questions regarding pub-
lic willingness to participate in
and opinions about genetic vari-
ation research. We expected to
find many more studies given
the substantial controversy sur-
rounding its advancement. Only
1 study in our review provided
insights into the specific con-
cerns people may have regard-
ing participation in genetic
variation research exploring
relations among race, genes,
and health.

Although there were some
patterns by racial/ethnic group
membership regarding consent,
there were few systematic data
across studies that would allow
us to draw strong conclusions
about the relative willingness of
different groups to participate in
genetic research.

Recommendations for Future
Studies

Following are points for con-
sideration in the design of future
studies.

First, it is important to estab-
lish clear distinctions in the liter-
ature among research studies
involving requests for genetic
testing, genetic specimen dona-
tion, or genetic specimen storage.
As discussed previously, the risks
and benefits associated with
these different requests can
vary. Using “genetic research” in
reference to all 3 can obscure
important distinctions. Using a
standard nomenclature when
referencing these different re-
quests and corresponding study
designs will help ensure that
findings regarding consent and
public opinion are placed in their
appropriate context.

Second, to facilitate cross-
study comparisons, future studies
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must include information needed
to calculate overall, responder,
and eligible responder consent
rates, where applicable. Provid-
ing this information by racial/
ethnic group membership, other
sociodemographic variables, and
other characteristics unique to
the study (e.g., health, attitudinal/
behavior indicators) will facilitate
more accurate assessment of con-
sent across studies. Information
on the reasons for nonresponse
is essential to interpret responder
consent rates as well.

Third, researchers conducting
qualitative studies should use ap-
propriate probing techniques to
identify both the benefits and the
concerns participants associate
with genetic research. Consent
studies should include a qualita-
tive component whereby re-
cruited subjects are asked their
reasons for consenting to or de-
clining specific requests. Re-
searchers should build on quali-
tative findings to measure the
extent to which specific or the-
matic opinions are prevalent in
larger diverse samples. When
possible, authors should report
findings by racial/ethnic group
membership.

Fourth, we strongly recom-
mend that future studies explic-
itly ask potential participants
about their willingness to partici-
pate in and their opinions regard-
ing genetic variation research,
highlighting the exploration of
relations among racial/ethnic
group membership, genes, and
health. Our literature review
found only 1 such study. Re-
searchers should make every ef-
fort to include Asian Americans,
Native Americans, Alaskan Na-
tives, and other groups currently
underrepresented.

Finally, to enhance our under-
standing of how the lay public
may perceive genetic variation
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research, we encourage investi-
gation into parallel areas of re-
search (some of which already
appear in the literature'**>3), in-
cluding lay public understandings
of race, ethnicity, genes, and
health and the relations among
them; the extent to which people
hold views consistent with ge-
netic determinism; and opinions
about pharmacogenomics, gene
therapy, and other innovations
that may arise from genetic

research.

Conclusions

Failure to address gaps in this
literature will hinder the scien-
tific and ethical advancement of
genetic research in general, and
genetic variation research in par-
ticular. Incomplete data regard-
ing consent may inaccurately
portray some groups as less will-
ing to participate in genetic re-
search than others. Furthermore,
gaps in information about racial/
ethnic group variation in per-
ceived benefits, concerns, and
other opinions may delay cre-
ative and culturally appropriate
strategies to recruit and retain
human subjects.

We must open the dialogue
occurring within the scientific
community about the use of ra-
cial/ethic group membership in
genetic variation research to
members of the general public
who may serve as future study
participants. As demonstrated
by Fisher and Wallace?® and
others conducting parallel areas
of research, the public can en-
gage in meaningful dialogue
about these issues and should
be provided with more opportu-
nities to do so.

POSTSCRIPT

During production of this arti-
cle, 4 new studies satisfying the

November 2006, Vol 96, No. 11 | American Journal of Public Health

inclusion criteria for this review
came to the authors’ attention
via the Centers for Disease Con-
trol and Prevention Genomics
and Health Weekly Update
(http://www.cdc.gov/genomics/
update/current htm).3"~*° Of
note, Buchwald et al.*’ reported
consent rates for participation
in a hypothetical genetic study
among 420 urban American
Indian/Alaska Native patients
and staff at an Indian health care
facility. Associations between
consent and different study char-
acteristics (i.e., subject matter,
risks and benefits, institutional
sponsor, community involve-
ment) also were reported. W

About the Authors

Rene Sterling is a doctoral candidate at the
School of Public Health, University of
North Carolina, Chapel Hill, and a pre-
doctoral fellow at the Cecil G. Sheps Center
for Health Services Research, University
of North Carolina, Chapel Hill. Gail E.
Henderson and Giselle Corbie-Smith are
with the Department of Social Medicine,
School of Medicine, University of North
Carolina, Chapel Hill. Giselle Corbie-
Smith is also with the Program on Health
Disparities, Cecil G. Sheps Center for
Health Services Research.

Requests for reprints should be sent to
Dr. Giselle Corbie-Smith, Associate Profes-
sor, Department of Social Medicine, Uni-
versity of North Carolina at Chapel Hill,
Wing D Medical School, CB 7240,
Chapel Hill, NC 27599-7240 (e-mail:
georbie@med.unc.edu).

This article was accepted September
29, 2005.

Contributors

G. Corbie-Smith and G.E. Henderson
originated the study. R. Sterling led the
systematic search and review of rele-
vant literature and led the writing of the
article. All authors helped to conceptu-
alize ideas, synthesize findings, propose
recommendations, and edit drafts of the
article.

Acknowledgments

This research was supported in part by
the Agency for Healthcare Research
and Quality (National Research Service
Award Pre-Doctoral Traineeship grant
T32-HS000032), the National Human
Genome Research Institute, National

Institutes of Health (grants RO1-
HG002830 and P20-HG003387),
and the National Center on Minority
Health and Health Disparities (grant
P60-MD000244).

The authors thank several anony-
mous reviewers for this journal who
provided detailed and thoughtful com-
ments to the article.

References

1. Khoury M], Burke W, Thomson EJ.
Genetics and public health: a frame-
work for the integration of human ge-
netics into public health practice. In:
Khoury M], Burke W, Thomson EJ, eds.
Genetics and Public Health in the 21st
Century: Using Genetic Information to
Improve Health and Prevent Disease. New
York, NY: Oxford University Press;
2000:3-23.

2. Wang VO, Sue S. In the eye of the
storm: race and genomics in research
and practice. Am Psychol. 2005;60:
37-45.

3. Smedley BD, Stith AY, Nelson AR,
eds. Unequal Treatment: Confronting
Racial and Ethnic Disparities in Health
Care. Washington, DC: Institute of Medi-
cine, National Academies Press; 2003.

4. Xie HG, Kim R, Wood A, Stein C.
Molecular basis of ethnic differences in
drug disposition and response. Annu
Rev Pharmacol Toxicol. 2001;41:
815-850.

5. Risch N, Burchard E, Ziv E, Tang
H. Categorization of humans in biomed-
ical research: genes, race, and disease.
Genome Biol. 2002;3(7): comment
2007. Epub 2002 Jul 1. Available at:
http://genomebiology.com/2002/3/7/
comment/2007. Accessed July 26,
2006.

6. Tate SK, Goldstein DB. Will tomor-
row’s medicines work for everyone?
Nature Genet. 2004;36:S34-S42.

7. Bloche MG. Race-based therapeu-
tics. N Engl | Med. 2004;351:2035—
2037. Epub 2004 Nov 11. Available
at: http://content.nejm.org/cgi/content/
extract/351/20/2035. Accessed July
26, 2006.

8.  Foster MW, Sharp RR. Beyond
race: towards a whole-genome perspec-
tive on human populations and genetic
variation. Nature. 2004;5:790-796.

9. Bamshad M, Wooding S, Salisbury
BA, Stephens JC. Deconstructing the
relationship between genetics and race.
Nat Rev Genet. 2004;5:598-6009.

10. Goodman AH. Why genes don't
count (for racial differences in health).
Am J Public Health. 2000;90:
1699-1702.

11. Condit CM, Parrott RL, Bates BR,

Sterling et al. | Peer Reviewed | Human Genes and Human Rights | 1977



Bevan JL, Achter PJ. Exploration of the
impact of messages about genes and
race on lay attitudes. Clin Genet. 2004;
66:402—-408.

12. Shields AE, Fortun M, Hammonds
EM, et al. The use of race variables in
genetic studies of complex traits and the
goal of reducing health disparities: a
transdisciplinary perspective. Am Psy-
chol. 2005;60:77-103.

13. Huijer M. Reconsidering democ-
racy: history of the Human Genome
Project. Sci Commun. 2003;24:
479-502.

14. Garland M. Experts and the public:
a needed partnership for genetic policy.
Public Understand Sci. 1999;8:
241-254.

15. Gollust SA, Apse K, Fuller BP,
Miller PS, Biesecker BB. Community
involvement in developing policies for
genetic testing: assessing the interests
and experiences of individuals affected
by genetic conditions. Am J Public
Health. 2005;95:35—41.

16. Furr LA. Perceptions of genetics re-
search as harmful to society: differences
among samples of African-Americans
and European-Americans. Genet Test.
2002;6:25-30.

17. Le Marchand L, Lum-Jones A,
Saltzman B, Visaya V, Nomura AMY,
Kolonel LN. Feasibility of collecting
buccal cell DNA by mail in a cohort
study. Cancer Epidemiol Biomarkers Prev.
2001;10:701-703.

18. Bogner HR, Wittink MN, Merz JF,
et al. Personal characteristics of older
primary care patients who provide a
buccal swab for apolipoprotein E testing
and banking of genetic material: the
Spectrum Study. Commun Genet. 2004;
7:202-210.

19. Hamvas A, Madden KK, Nogee LM,
et al. Informed consent for genetic re-
search. Arch Pediatr Adolesc Med. 2004;
158:551-555.

20. Cozier CY, Palmer JR, Rosenberg L.
Comparison of methods for collection
of DNA samples by mail in the Black
Women'’s Health Study. Ann Epidemiol.
2004;14:117-122.28.

21. McQuillan GM, Porter KS, Agelli M,
Kington R. Consent for genetic research
in a general population: the NHANES

experience. Genet Med. 2003;5:35—42.

22. Moorman PG, Skinner CS, Evans JP,
et al. Racial differences in enrolment in
a cancer genetics registry. Cancer Epi-
demiol Biomarkers Prev. 2004;13:
1349-1354.

23. Ottoman R, Berenson K, Barker-
Cummings C. Recruitment of families
for genetic studies of epilepsy. Epilepsia.
2005;46:290-297.

| HUMAN GENES AND HUMAN RIGHTS |

24. Schwartz MD, Rothenberg K,
Joseph L, Benkendorf J, Lerman C.
Consent to the use of stored DNA for
genetics research: a survey of attitudes
in the Jewish population. Am J Med
Genet. 2001;98:336—-342.

25. Wang SS, Fridinger F, Sheedy KM,
Khoury M]. Public attitudes regarding
the donation and storage of blood speci-
mens for genetic research. Commun
Genet. 2001;4:18-26.30.

26. Audrain ], Tercyak, Goldman P,
Bush A. Recruiting adolescents into ge-
netic studies of smoking behavior. Can-
cer Epidemiol Biomarkers Prev. 2002;11:
249-252.

27. Royal C, Baffoe-Bonnie A, Kittles R,
et al. Recruitment experience in the first
phase of the African American Heredi-
tary Prostate Cancer (AAHPC) study.
Ann Epidemiol. 2000;10:S68-S77.

28. Bates BR, Lynch JA, Bevan JL,
Condit CM. Warranted concerns, war-
ranted outlooks: a focus group study
of public understandings of genetic re-
search. Soc Sci Med. 2005;60:331-344.

29. Fisher CB, Wallace SA. Through
the community looking glass: reevaluat-
ing the ethical and policy implications
of research on adolescent risk and psy-
chopathology. Ethics Behav. 2000;10:
99-118.

30. Hoyo C, Reid L, Godley PA,
Parrish T, Smith L, Gammon M. Barri-
ers and strategies for sustained partici-
pation of African-American men in
cohort studies. Ethn Dis. 2003;13:
470-476.27.

31. Schulz A, Caldwell C, Foster S.
“What are they going to do with the in-
formation?” Latino/Latina and African
American perspectives on the Human
Genome Project. Health Educ Behav.
2003;30:151-169.

32. Daugherty CK, Banik DM, Janish L,
Ratain MJ. Quantitative analysis of ethi-
cal issues in phase I trials: a survey in-
terview of 144 advanced cancer patients.
IRB. 2000;22:6—-14.

33. Shavers VL, Lynch CF, Burmeister
LE. Racial differences in factors that in-
fluence the willingness to participate in
medical research studies. Ann Epidemiol.
2002;12:248-256.

34. Herring P, Montgomery S, Yancey
AK, Williams D, Fraser G. Understand-
ing the challenges in recruiting Blacks
to a longitudinal cohort study: the Ad-
ventist health study. Ethn Dis. 2004;14:
423-430.

35. Condit CM, Parrot R, Harris TM.
Lay understandings of the relationships
between race and genetics: develop-
ment of a collectivized knowledge
through shared discourse. Public Under-
stand Sci. 2002;11:373-387.

1978 | Human Genes and Human Rights | Peer Reviewed | Sterling et al.

36. Bevan JL, Lynch JA, Dubriwny TN,
et al. Informed lay preferences for de-
livery of racially varied pharmacoge-
nomics. Genet Med. 2003;5:393-399.

37. Buchwald D, Mendoza-Jenkins V,
Croy C, McGough H, Bezdek M, Spicer P.
Attitudes of urban American Indians
and Alaska Natives regarding participa-
tion in research. / Gen Intern Med. 2006;
21:648-651.

38. Kaphingst KA, Janoff JM, Harris LN,
Emmons KM. Views of female breast
cancer patients who donated biologic
samples regarding storage and use of
samples for genetic research. Clin Genet.
2006;69:393-398.

39. McQuillan GM, Pan Q, Porter KS.
Consent for genetic research in a gen-
eral population: an update on the Na-
tional Health and Nutrition Examination
Survey experience. Genet Med. 2006;8:
354-360.

40. Crider KS, Reefhuis ], Woomert A,
Honein MA. Racial and ethnic disparity
in participation in DNA collection at the
Atlanta site of the National Birth Defects
Prevention Study. Am ] Epidemiol. July
28, 2006. doi: 10.1093/aje/kwj264.

American Journal of Public Health | November 2006, Vol 96, No. 11





