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Abstract
Exome sequencing and whole genome sequencing (ES/WGS) present patients and research
participants with the opportunity to benefit from a broad scope of genetic results of clinical and
personal utility. Yet, this potential for benefit also risks disenfranchising populations such as
African Americans (AAs) that are already underrepresented in genetic research and utilize genetic
tests at lower rates than other populations. Understanding a diverse range of perspectives on
consenting for ES/WGS and receiving ES/WGS results is necessary to ensure parity in genomic
health care and research. We conducted a series of 13 focus groups (n=76) to investigate if and
how attitudes toward participation in ES/WGS research and return of results from ES/WGS differ
between self described AAs and non-AAs. The majority of both AAs and non-AAs were willing
to participate in WGS studies and receive individual genetic results, but the fraction not interested
in either was higher in AAs. This is due in part to different expectations of health benefits from
ES/WGS and how results should be managed. Our results underscore the need to develop and test
culturally tailored strategies for returning ES/WGS results to AAs.
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INTRODUCTION
Exome sequencing and whole genome sequencing (ES/WGS) have become important tools
for identifying alleles underlying both Mendelian and complex health-related traits
[Bamshad et al., 2011; Bamshad et al., 2012; Biesecker, 2010; Gonzaga-Jauregui et al.,
2012]. The number of individuals who have undergone ES/WGS over the past few years has
steadily increased, and is likely to rapidly accelerate with the advent of commercial CLIA-
approved sequencing services that have made ES/WGS widely available to researchers and
clinicians.
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Use of ES/WGS in both research and clinical settings raises a myriad of ethical, social and
legal issues to consider, though most discussions to date have focused on what results should
be returned in a clinical setting [Berg et al., 2011; Evans and Rothschild 2012; Green et al.,
2012], whether results should be returned at all in a research setting and if so which results
[Bredenoord et al., 2011; Fabsitz et al., 2010; Knoppers et al., 2006; Wolf et al., 2012], and
what to do about “incidental” – or more appropriately, “secondary” – findings in either
setting [Christenhusz et al., 2012; Haga et al., 2012; Kohane et al., 2012; Richardson and
Cho 2012; Wolf et al., 2012]. Accordingly, policy makers and professional societies are
attempting to develop guidelines for the return of ES/WGS results and attend to concomitant
ethical concerns [American College of Medical Genetics and Genomics, 2012; Presidential
Commission for the Study of Bioethical Issues, 2012].

Virtually all of the approaches to return of ES/WGS results currently being studied focus on
testing in European American (EA) populations. Little effort has been made to consider how
the perceived potential benefits and possible harms of ES/WGS results might differ in
populations who have been historically at the margins of genomics—despite the fact that ES
has been completed on thousands of samples from populations other than EAs. Yet,
evidence suggests that preferences for genetic test results, the interpretation of clinical
utility, and the impact of receiving results differ among racial and ethnic groups [Butrick et
al., 2011; Forman and Hall, 2009; Rahm et al., 2012]. Moreover, there is general consensus
that, as a matter of social justice, all populations should have equal access and opportunity to
benefit from ES/WGS and explicit efforts should be undertaken to reduce or eliminate
barriers to accessing ES/WGS testing and maximize the potential benefits and minimize the
harms of ES/WGS [Presidential Commission for the Study of Bioethical Issues, 2012].

African American (AA) populations may be particularly interested in the benefits of genetic
information and genetic testing [Lemke et al., 2012; Michie et al., 2011; O'Daniel and Haga,
2011; Singer et al., 2004]. Yet, AAs perhaps face a large number of potential barriers to
accessing ES/WGS and benefiting results. Genetic knowledge among some AAs is limited
[Akinleye et al., 2011; Goldenberg et al., 2011; Kessler et al., 2007; Suther and Kiros, 2009]
and misperceptions of genetic risk, differences in the cultural acceptability of genetic
services, and distrust [Eichmeyer et al., 2005] adversely impact test utilization [Susswein et
al., 2008] and contribute to underrepresentation of AAs in genetic research. Furthermore, the
informativeness of genetic results may differ for AA populations because AAs are more
likely to have variants of uncertain significance [Nanda et al., 2005; Tennessen et al., 2012].

The meaning of a genetic test result (i.e., the scientific, medical, and personal understanding
of a variant) is likely to vary among cultural contexts [Connell et al., 2009; Long et al.,
2011; Vadaparampil et al., 2010]. Studies of AA women at high risk for breast cancer
suggest that communalism in the form of group identity, a present-focused temporal
orientation, and spirituality may be more important to testing decisions and interpreting
results for this population than other populations [Armstrong et al., 2005; Edwards et al.,
2008; Hughes et al., 2003]. However, these broad generalizations are based on limited
research to date. AAs are a culturally rich and diverse population, and it is likely that
perspectives on genetics and return of results differ considerably within and among local and
regional communities.

In an effort to understand the attitudes of AAs on return of results from ES/WGS and
ultimately empower them to make more informed decisions about whether to undergo ES/
WGS and how to manage their results, we performed a qualitative analysis of data obtained
from a series of focus groups conducted as part of a larger, ongoing effort to develop
innovative and improved strategies and tools for return of results from ES/WGS. The
specific questions that we address include: (1) What do AA participants think are the risks
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and benefits of WGS and why?; (2) What do AA participants think about receiving WGS
results for themselves and for their children?; (3) How do AA participants make decisions
about whether to receive WGS results, and what to do with them?; and (4) How do AA
participants perspectives on WGS differ from those of non-AAs?

MATERIALS AND METHODS
Focus groups were conducted in three strata – AA, non-AA, and both AA/non-AA groups –
in order to triangulate the content and themes heard in AA focus groups to AA individuals in
the AA/non-AA groups, and vice versa for non-AAs. For this analysis, we focused on the
responses of AA participants.

Participants were parents 18 years or older who reside in Seattle/King County, Washington.
Participants were recruited in several ways including direct telephone solicitation, from
flyers posted at local pediatric clinics and community organizations, and from electronic
flyers posted on Seattle area parent electronic lists. Recruitment was conducted on a rolling
basis, with the goal of recruiting at least 35 African Americans and at least 35 non-African
Americans. As a result, some focus groups were limited to African Americans whereas some
were mixed. We conducted 13 focus groups to ensure that we recruited a minimum of 35
AA participants.

Individuals were screened for parental status, age, residence, education, and to determine if
their child had a rare genetic condition and therefore had greater than average knowledge of
genetics. The overall participant response rate was 40%. The rate for direct telephone
solicitation versus flyer-based recruitment was 20% and 59%, respectively. Participants
were scheduled to attend focus group sessions at convenient community locations. Materials
about the study and informed consent document were mailed to participants. Informed
consent was conducted at the beginning of each focus group.

Each focus group was led by a moderator (JY) and a research assistant. Participants were
asked to complete an anonymous demographic questionnaire that included questions to
ascertain self-described racial and ethnic identity. This data was linked to the participant ID
number. The research assistant recorded the speaker for each comment (i.e., talk-turn). Each
comment in the transcripts was then assigned a participant ID number and, as a result, linked
to self-identified race / ethnicity.

The focus group discussion guide began with a description of a hypothetical WGS study
involving parents and children. Participants were asked via a verbal poll at the start and end
of the focus group session if they would or would not be willing to participate in such a
study and if they would or would not be willing to consent for a child to participate in such a
study. Participants’ verbal poll responses were recorded by a research assistant and
tabulated. The polling data provides a snapshot of the opinions in the room, however
because polling was done verbally there is the possibility that the results may have been
influenced by group bias. The moderator then gave a brief overview of genetics and
introduced four key concepts about WGS including: (1) the scope of results information that
could be available; (2) that knowledge about variants will change over time such that in the
future additional results could be available; (3) that the interpretation of results could change
over time (e.g., the clinical utility of a variant or lack thereof could become evident); and (4)
some results might be surprising or unanticipated. Participants were also asked to consider
what types of genetic results they would or would not want to receive, and why, and how
they might want to receive those results. The guide was pretested with a group of faculty/
staff parents, a pilot focus group was conducted, and minor modifications to the guide were
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made. Each focus group session was audio-recorded and transcribed. Participants received a
$40 grocery gift card and refreshments.

After confirming accuracy, transcripts were uploaded into Atlas.ti (v6). Content analysis
was conducted to describe participants’ views about research participation and return of
research results [Hsieh and Shannon 2005]. A combination of both deductive and inductive
approaches was used to determine themes and codes. A deductive approach was taken in
formulating initial codes based on our research questions. For example, comparing themes
between AA and non-AA participants, and between participants’ perspectives on themselves
and their children were deductive processes. Additional themes and codes were developed
following an inductive approach where new codes were allowed to emerge and added. The
initial codebook was developed that identified broad themes across all focus groups. Two
people independently coded each focus group transcript. Coding differences were reconciled
by consensus. The codebook was refined through an iterative process. Coded statements
were analyzed for broad themes. For a given theme, all coded statements were reviewed first
from the AA-only groups, followed by mixed AA/non-AA groups, and finally non-AA
focus groups. All analysis team members reviewed select transcripts and coded passages for
thematic content. In this analysis, we focus on AAs perspectives.

This study was approved by the University of Washington Institutional Review Board.

RESULTS
Participants and focus groups

Focus group participants included 41 AAs and 35 non-AAs, the latter consisting largely of
EAs (Table I). The mean age (45±11 years AA; 42±9 years non-AA) and age range (28–70
years AA; 26–71 years non-AA) were similar between groups. Twice as many AA men
participated than non-AA men. A larger percentage of AA participants identified as
Christian (68% AA vs. 26% non-AA) or earned a monthly income <$4,000, while a larger
percentage of non-AA participants lived with a partner or were married (74% non-AA vs.
34% AA) and had attained a bachelors degree or higher (60% non-AA vs. 24% AA). A total
of 13 focus groups sessions (3–9 participants each) were conducted, of which four included
AA only, three included non-AA only, and 6 included both AA and non-AA participants
(Supplementary eTable SI – see Supporting Information online).

Willingness to undergo WGS and receive individual genetic results
A smaller proportion of AA participants (61%) were willing to participate in a WGS study
than non-AA participants (80%) (Fig 1A). This pattern of response was consistent at the
start and end of focus group discussions. Parents were slightly less willing to allow their
children to participate and the difference in frequency between AAs and non-AAs persisted
(41% AA vs. 57% non-AA). Overall, 73% of participants indicated they would want at least
one type of individual genetic result, although AAs less frequently wanted WGS results
compared to non-AA (64% AA vs. 80% non-AA) (Fig 1B). Participants’ interest in
receiving their children’s results were consistent. A minority of participants did not want to
receive any results, either their children’s or their own, under any circumstances. Among 18
individuals who indicated that they would want “all results” or “everything” six were AA
and 12 were non-AA participants.

Similarities and Differences between AA and non-AA perspectives
AAs and non-AAs expressed several similar views about WGS and receiving WGS results.
Among participants who wanted to receive results, both AAs and non-AAs sought to receive
actionable results for common conditions (e.g. cancer, Alzheimer disease) and for conditions
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for which there was contributing family history. These participants also valued choice
around receiving results. Yet, AAs’ perspectives differed from those of non-AAs in several
ways. For instance, while non-AAs were concerned about health and long-term care
insurance, AAs instead expressed concerns about a lack of access to health care that would
limit their ability to follow up on actionable results. Furthermore, while non-AAs were
concerned about unauthorized access to their WGS results (e.g., computer hackers), AAs
were concerned about law enforcement accessing identifiable genetic information.

AAs expressed several unique perspectives that fall outside the bounds of what has, to this
point, constituted the discourse on return of results (Table II). While non-AAs and some
AAs expected their health care providers to be involved in receipt of their results and would
share their results with their providers, some AAs expressed substantial distrust in the health
care system and research such that they preferred not to involve their care providers in their
results return. They preferred to review their results independently. Non-AAs focused on
how results would shape future actions to improve their health whereas AAs were more
concerned about the psychosocial impacts of WGS results. While non-AAs focused on the
individual benefits of receiving results, AAs also emphasized racial justice as well as
community and societal benefits specific to AAs. Last, AAs perceived the process of making
decisions about and interpreting the meaning of WGS results to be communal, involving
their social groups and community institutions.

Psychological impact of bad news
AAs had a broader view of the risks and benefits of receiving individual genetic results than
non-AAs. About half of AA participants expressed worry about the psychological impact of
receiving results. Some AA participants (n=7/41, 17%) were worried about receiving “bad
news.” Several AA participants worried that learning about a genetic risk could cause a
health condition or symptom. As this mother described, “’Cause the power of suggestion
goes a long way with me. Yeah, you can think you're si- if you really wanna be sick, you can
seriously think yourself sick” (AA mother, P11-01). One AA participant voiced that the
scope of results returned from WGS could overwhelm an already stressful life:

Cause I am in a stressful life. This world is stressful to me, I gotta, you gotta watch
everything now. . . . So, no. Just let me live. Thank God for letting me wake up one
day at a time. If He take it, He take it. But don’t tell me about it. (AA father,
P13-05)

While a few individuals with these concerns did not to want to receive results, several AA
participants (n=8/41, 20%) wanted to set boundaries on the scope of “bad news” received.
For example, one AA mother stated “[I don’t want to know] what I’m gonna die from. We
ain’t going that far. And if you find out whatever it is, you just keep it to yourself (AA
mother, P11-03).

In contrast to these concerns, a few AA participants wanted to learn the “good stuff,”
meaning predictions that a child was going to be a “genius” or a “musician.” In one focus
group, a mother countered participants’ worries about receiving WGS results with the
following possibility: “What if you got the results when your baby was 6 months old and
you found out that your kid was a genius? (AA mother, P13-01).” While return of such
information is not feasible, such comments reflected the hope that genetic results could be
reassuring, reflect strengths rather than susceptibilities, and in that way, offset return of
results with perceived negative connotations: “Just give me the good stuff. Yeah, because if
you got bad genes, you got good genes. . . . But don't just give me the bad” (AA mother,
P11-01).
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Community and societal benefits
AAs expected a range of benefits from engaging with WGS results including an opportunity
for greater communication with their children about family health conditions, and the
potential to empower future generations to better manage their health. As this mother
explained:

Now there’s distrust for reasons. . . . its always a gamble when we participate in
things like this but if we take the dark and the secrecy out and we become a little
more transparent, share with our kids, say hey this is what’s happening with you,
this is what’s happening in our family, just maybe in the next generation, our child,
may be in a better position to take care of themselves. (AA mother, P13-02)

AA participants also wanted to make sure their children and future generations would have
access to their (the parents’) results. As one mother explained, “I may not want this
information but the generations that come after me, Insha’Allah, God willing, could come
back and access it” (AA mother, P09-03). There was also a hope that WGS could contribute
to resolving broader societal issues such as the use of common notions of race. As this
participant questions, “What does it mean for, you know, hair texture and complexion. . .
can it alleviate some of the political ways we look at each other and the impacts of those
political ways?” (AA mother, P04-06)

A few participants also stated that they wanted “a copy of their genome” (in addition to or
irrespective of specific results). For AAs, justice was the motivating issue and reflected an
expectation of reciprocity:

I'm not participating. If I'm just giving you, if I'm giving you me, to get nothing, but
somebody else is getting access to, oh, a black women from Africa . . . . No, that
doesn't work . . . I'm giving you access to the core of who I am, 'cause that's really
what I'm giving you, then you need to give me at the very least, that. Don’t worry
about whether I understand or not. Give me the fullest report that you would. . . .
So, when that report comes out, it should be just as rich, as robust, and as full as the
person [from] Medina’s [a wealthy Seattle suburb] report. Otherwise, I wouldn’t do
it. (AA mother, P04-06)

Actionability in the present versus the future
Some AAs (n=6/41, 15%) were interested in receiving results that could provide answers
about an illness or health condition with which they were presently affected. For example,
this mother described her family’s experience with asthma:

Now with the grandkids, he’s got asthma, the mama’s got asthma, the first one’s
got asthma, we don’t know if the 2nd boy or the 3rd boy, but the cousin got it so it
skipped, it skipped the babies, the one and the two, then the cousin got it . . . . so I
was thinking, so I wonder what’s going on in my family? (AA mother, P13-03)

One AA mother said she would only access potentially actionable WGS results if disease
symptoms arose:

…if something starts happening, like I start having seizures and spittin' out and
stuff like that, you know, I'd be like oh my gosh, could you please tell me - look in
the little box over there [of WGS results]. (AA mother, P11-07)

While interested in results about current existing conditions, some AA participants
expressed concern that receiving results about other disease risks could “drive yourself
crazy” (AA mother, P07-04) and cause someone to: “pretty much future-trip” (AA mother,
P12-07).

Yu et al. Page 6

Am J Med Genet A. Author manuscript; available in PMC 2014 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



In contrast, non-AAs were particularly interested in receiving results that would inform
prevention or risk reduction strategies for future illnesses. As this EA mother explained:

I want to know what I’m at risk for. I want to know what my girls are at risk for. I
want to see – well I’m a planner . . . . I want to know what I can do to help them
prepare. (non-AA mother, P07-02)

Options for return of WGS results
Both AA and non-AA participants wanted options for receiving WGS results and their
preferences ranged from face-to-face (n=8/76, 11%), via traditional mail (n=1/76, 1%), by
phone (n=5/76, 7%) or use of web-based tools (n=2/76, 3%). Both AAs and non-AAs valued
receiving information in “multiple ways,” (non-AA mother, P09-05) recognizing that
“everybody receives information differently” (non-AA mother, P10-02).

While participants varied in their opinions about the particular form of results return, we
found that among AAs, faith and church community could be a source of support in making
decisions about undergoing WGS and managing results. One AA mother described:

I would tell everybody, everybody, everybody, everybody. Like I go to this prayer
group and we go there and we pray on Thursdays and I would say, hey all, I found
about this study, I signed up, this is what they’re going to do, and then they’d ask
10 questions and then, so then when we come back and we talk about next time,
they’d ask me how did that go? (AA mother, P13-01)

She further explained that she would seek help from a prayer group member to read over
and help her make sense of her results. Similarly, another participant pointed out “I got
people that do understand this, they'll help me” (AA mother, P04-06).

Faith was mentioned in every AA focus group and was one facet of a broader theme of AAs’
preference to engage collectively as a community. In other words, they considered their
community as an expert group with which to engage in helping make a decision to undergo
WGS:

That’s a community and my people dialogue. So the relationship, it wouldn’t be
just with my individual to ask about the research we’re having, but it would be
about the collective wisdom and brilliance of my community to think about all
those ramifications and then moving forward in that way. (AA mother, P04-02)

DISCUSSION
The majority of both AA and non-AA participants were willing to participate in WGS
studies and receive individual genetic results, but the fraction not interested in either was
higher in AAs. This is not surprising [O'Daniel and Haga 2011] and, as our results suggest,
partly reflects well-known lower levels of trust in biomedical research and access to clinical
care in some AA communities [Corbie-Smith et al., 2002; LaVeist et al., 2000]. However,
our results also identified several additional factors that may contribute to lower levels of
interest.

Perhaps foremost, a present-focused temporal orientation among some AA participants often
precluded any consideration of the potential benefits of results that inform risk of future
health conditions. Temporal orientation has been reported previously as relevant to genetic
test acceptance among AA women [Armstrong et al., 2005; Edwards et al., 2008; Hughes et
al., 2003]. When discussing their expectations about the impact of results and preferences
for results, AA participants were clearly motivated by expectations that WGS results
received would impact the management of their or their family members’ existing health
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conditions. This was consistent with AAs reported interest in individual medical benefits
[Michie et al., 2011]. Yet, in the context of ES/WGS, most results are oriented toward future
benefit (e.g., disease risk estimation, family planning, etc.). This misalignment of future
benefit and present-oriented expectations is likely to be magnified in the context of offering
WGS for return and may contribute to therapeutic misconception about secondary findings
[Halverson and Ross, 2012b]. Thus, information about ES/WGS results for late onset
conditions must be presented clearly and distinguished from results that inform existing
health conditions. This may also directly impact how categories of results are offered and
how the offer is made to AAs.

AAs’ worry about “bad news” was a barrier to receiving results. The observation
underscores how the pervasive and daily stress of being an AA [Clark et al., 1999], and
beliefs about somatization of perceived health risks [De Gucht and Fischler, 2002] may be
substantial barriers, indeed rational reasons not to receive genetic results. Further empirical
studies are needed to better understand and address population-specific psychosocial
impacts of receiving WGS results among AAs and other diverse populations. When coupled
with the observed present-focused orientation toward health and illness, these health beliefs
may impede even considering the possibility of receiving results, as we found among some
of our AA participants. At the same time, this cautious perspective – sometimes
characterized by our AA participants as “old school” and rooted in the “deep south” – was
countered by the hope that engaging in WGS and receiving results would yield individual,
family, community and societal benefits. Among those benefits was a sense of reassurance
that might come from receiving “good results.” Currently such results are not being
considered for return by most, but participants’ expectations may require researchers and
clinicians to consider returning negative results and results for protective alleles [Knoppers
et al., 2006], and to develop more effective ways of communicating relative risk information
including variants of unknown significance [Lemke et al., 2012]. Moreover, these findings
highlight that the risks and benefits of receiving results must be considered using a broader
framework, at least in conjunction with discussion about disclosing only clinically
actionable results.

Consistent with a broader range of expected risks and benefits, for some AAs, a provider-
managed and -driven model for returning results may be unacceptable or less effective
[Butrick et al., 2011]. AA participants shared stories about negative health care experiences
that stress the importance of maintaining control over the receipt of results. These findings
suggest that approaches and tools that allow for participants and patients to have greater
autonomy in obtaining and sharing results may be a viable alternative to more conventional
approaches to return of results. We found that many AAs expected to manage and share
their results in a community context that suggested potential avenues of specifically
engaging communities about managing results [Lemke et al., 2012]. These findings
highlight that mechanisms to support people as they take their results to their families and
communities may be important for returning results.

Consensus is emerging that context matters for returning results. While this is the first study
to solicit the perspectives of diverse groups about ES/WGS, attitudes may differ from those
who have undergone ES/WGS. There is considerable heterogeneity among AAs in the U.S.
along a number of demographic and social axes [Halverson and Ross, 2012a]. Income and
education levels differed between AA and non-AA participants and, as a result, this study’s
findings may be confounded or applicable to a limited subset of AAs. None of our
participants had a rare genetic condition, a context expected to frame future experiences
with receiving results. Given that participants resided in the Seattle area, future qualitative
and quantitative research across different regions of the U.S. is warranted. While this
analysis focuses on response differences between AA and non-AA participants, this is not to
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imply that there were no similarities in perspectives between AAs and non-AAs groups.
Rather, considering the perspectives of AAs that might differ expands how we might want to
think about consent for WGS and managing results.

Conclusions
If AAs are to have equal opportunity to make decisions about undergoing ES/WGS and or
realize benefits from receiving ES/WGS results, the distrust that results from past
experiences of AAs in research and clinical practice, the realities of current health and health
care disparities, culturally based health beliefs, and the social structures of AA communities
must be considered in building infrastructure for the translation of ES/WGS and results
return. This will require a synthesis of innovative strategies for results management and for
culturally appropriate communication of health information.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Willingness to Participate and Interest in Receiving Results
A. Participants’ willingness to participate in a WGS study
B. Participants’ interest in receiving individual genetic results
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Table I

Participants’ Characteristics

Demographic AAa (n=41) Non-AAb (n=35) Chi-squared
significance (p-
value)c

Sex

     Female 29 (71%) 29 (83%)

     Male 18 (29%) 6   (17%) p<0.01

Age range (mean) 28–70 (45±11) yrs 26–71 (42±9) yrs p=0.1951d

Marital Status

     Living w/ partner or married 14 (34%) 26 (74%)

     Not living w/ a partner 27 (66%) 9   (26%) p<0.01

Religion

     Christian 28 (68%) 9   (26%)

     Other religion 10 (24%) 13 (37%)

     No religion / no response 3   (7%) 13 (37%) p<0.01

Education

     < Bachelor’s degree 31 (76%) 14 (40%)

     ≥ Bachelor’s degree 10 (24%) 21 (60%) p<0.01

Monthly household income

     <$4,000 29 (71%) 12 (34%)

     ≥$4,000 12 (29%) 23 (66%) p<0.01

a
refers to African American

b
refers to non-African African

c
p-values for Chi-squared tests (Χ2) of variable proportions between AA and non-AA participant groups assuming a confidence level of 0.95.

d
p-value for t-test for two independent samples comparing mean age between AA and non-AA participant groups assuming a confidence level of

0.95.
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Table II

Thematic Differences Between AAa and non-AAb

AA non-AA

Distrust of medicine and providers Trust providers and expect involvement

Concerned about specific psycho-social impacts of results Concerned about what they should do with results

Hoped for community and societal benefits specific to AA and racial
justice

Focused on individual benefits and contributing to generalizable
knowledge through research

WGS would be translated through community Share results with doctors and immediate family

a
refers to African American

b
refers to non-African African
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