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Abstract

Purpose: With increasing utilization of genetic testing, sharing genetic information can become
part of general family health communication while providing biological relatives with important
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information about their own genetic risk. Importantly, little is known about motivations for and
barriers to family communication of genetic information in historically underserved populations.

Methods: Using mixed methods, we explored patient experiences with family communication
in a study population of English- and Spanish-speaking adults aged 18-49 years enriched for
participants from historically underserved backgrounds. Risk screening for hereditary cancer
guided genetic testing for cancer risk genes and other medically actionable findings.

Results: Most participants overall (91%), including most with normal findings (89%), shared or
planned to share their results with relatives. Common motivations for sharing results were to give
relatives information about their genetic risk and because the participant thought the results were
interesting. Reasons for not sharing were limited contact with relatives, perceptions of limited
clinical utility for relatives, and concern that discussion of genetic information was stigmatized or
taboo.

Conclusion: Results demonstrate high rates of sharing genetic information, indicate motivations
for sharing go beyond facilitating genetic testing for relatives, and suggest general willingness to
share genetic information as part of family health communication.

Keywords

hereditary cancer; genetic counseling; family communication; cascade testing; historically
underserved

Introduction

With both clinical and direct-to-consumer genetic testing on the risel, genetic information
can become a more common factor in family health communication. Some people may
share their genetic findings with biological relatives because it is relevant to their health

as well? and relatives can make decisions about seeking genetic counseling and testing

(i.e., cascade testing)3. Studies of individuals with a pathogenic or likely pathogenic (P/LP)
variant for dominant, medically actionable conditions (e.g., BRCA1/2and risk for breast and
ovarian cancer) indicate high rates of family communication, with up to 99% of participants
sharing genetic information with at least one first degree relative24-8, Other individuals
may want to share their personal reactions to or feelings about genetic test results’. Indeed,
prior studies have reported rates of family communication of normal test results (i.e., no
P/LP variant or variant of uncertain significance [VUS] reported) of up to 99%*8. Thus,
motivations for sharing genetic information with relatives go beyond facilitating cascade
testing. Overall, family history and genetic risk for health outcomes are important aspects
of clinical health risk assessment; thus, regardless of motivation, communication about
genetic risk information among families provides relatives with valuable health-relevant
information.

Most studies of family communication of genetic information have been limited to study
populations primarily of European descent and middle to high socioeconomic status. Two
studies assessed populations with economic and/or racial diversity; both reported high rates
of sharing genetic test results with relatives. One surveyed 1103 individuals heterozygous
for BRCA1/2P/LP variants who were predominantly White, served by both public and
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private hospitals, and had a range of economic backgrounds; 97% shared their result with

at least one relative®. A second interviewed 73 individuals heterozygous for BRCA1/2P/LP
variants, a majority of whom were African American, Asian/Pacific Islander, Hispanic, or
identified as more than one race, and many of whom had public insurance or were served

by a public hospital®. Participants had shared genetic test results with 73% of their first- and
second-degree relatives. These findings suggest high rates of sharing genetic information

in diverse study populations; however, they focused only on individuals with BRCA1/2
variants and did not evaluate sharing genetic information for other medically actionable
conditions, sharing normal genetic results, or motivations for and barriers to communication.

Using mixed-methods, we explored rates of sharing genetic test results with biological
relatives, motivations for and barriers to sharing, and uptake of cascade testing in relatives
among adults primarily from historically underserved populations who underwent genetic
testing for hereditary cancer and other medically actionable conditions.

Study Population

Participants were healthy adults ages 18 to 49 who spoke English or Spanish recruited

as part of the Cancer Health Assessments Reaching Many (CHARM) study?, a Clinical
Sequencing Evidence-generating Research (CSER) Consortium project!!. Participants were
recruited from two healthcare systems: Kaiser Permanente Northwest, an integrated
healthcare system in Oregon and southwest Washington, and Denver Health, an integrated
safety-net health system in Colorado. All study procedures were reviewed and approved

by the Kaiser Permanente Northwest Institutional Review Board (IRB). This study was
conducted in accordance with the ethical standards outlined in the U.S. Federal Policy for
the Protection of Human Subjects (also known as the Common Rule). Informed consent was
obtained from all study participants prior to enrollment in the study.

Individuals were eligible for CHARM if they screened positive on a hereditary cancer
risk assessment22 or if they had limited knowledge of their family cancer history due to
factors such as adoption or small family size. Genetic findings returned to participants
included P/LP variants and VUS from 39 genes associated with increased cancer risk.
Participants could also opt in for P/LP variants from 77 genes associated with non-cancer
medically actionable conditions. A subset of participants could opt in for carrier screening
for pathogenic variants in 14 genes. More detail about genes and conditions tested can be
found elsewherel0.

During result disclosure, study genetic counselors reviewed any clinical implications and
options for genetic testing for biological relatives. However, some participants with a
negative finding received their results by letter with the option to speak with a genetic
counselor. Participants with P/LP findings in cancer or medically actionable genes were
informed their first- and second-degree relatives could undergo genetic testing for the
familial variant, at no cost through the study or through their healthcare provider. These
participants were given a letter and a copy of their genetic test results to share; relatives
interested in cascade testing through the study could contact the study team to provide
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consent and a saliva sample. Outreach and uptake of cascade testing by eligible relatives was
tracked by the study team.

In some instances, irrespective of the participant’s genetic result, the genetic counselor
would discuss how some relatives could benefit from comprehensive genetic testing, such as
relatives with a personal cancer history. When a VUS was detected, testing other relatives
for the VUS was discussed by the genetic counselor if offered by the testing laboratory

for aiding VUS interpretation, though not common; VUS family testing to inform variant
pathogenicity was not in the CHARM study protocol.

Survey Data Collection

Self-reported demographic data was collected via survey at enrollment. Six months after
result disclosure, a survey queried participants about sharing their genetic test results with
relatives, including if they had shared their results and, if so, with whom, and reasons

for sharing or not sharing. Fixed choice and open-ended questions were used. Survey
questions are publicly available (https://cser-consortium.org/resources) and are included in
Supplemental Materials.

Survey Data Analysis

Descriptive statistics summarized study participant demographic characteristics and survey
response patterns. Participants were divided into four groups based on type of genetic
finding: (1) participants with a P/LP variant in a cancer or other medically actionable gene
(“positive finding”) and were encouraged to share genetic results with relatives to facilitate
cascade testing; (2) participants with a heterozygous finding, including participants with a
P variant detected through carrier screening and participants with a single MUTYH P/LP
variant; (3) participants with a VUS in a cancer gene; and (4) participants with normal
findings. Participants with more than one genetic finding was assigned to the group with
the most clinical relevance (e.g., participant with a heterozygous finding and a VUS in a
cancer gene was assigned to the heterozygous group). We do not report our qualitative data
using numbers given our interviews were semi-structured, and thus interviewers may not
have asked all questions on the guide in each interview or in the same way in each interview.

Qualitative Interviews

Qualitative interviews were conducted in English or Spanish within one month of result
disclosure and again six months after result disclosure in alignment with survey timepoints.
Recruitment aimed to oversample for Spanish-preferring participants (only 13% of CHARM
participants were Spanish-preferring) and participants with positive findings (only 5%

of CHARM participants had a positive finding) to reach saturation in each category.
One-hour, semi-structured telephone interviews asked about experiences of participating

in and receiving genetic test results through the CHARM study. Interview topics included
family dynamics that influence health communication, implications of genetic test results
for relatives, sharing genetic test results with relatives, and cascade testing; six-month
interviews additionally included family communication and cascade testing. Qualitative
interview findings from other topics are presented elsewherel3,
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Interviews were conducted by masters and PhD-level researchers with expertise in the
social sciences and qualitative research using interview guides that explored topics such as
approach to health and healthcare, familiarity and prior experience with genetics, perception
of genetic counseling communication, preparation for and understanding of results, and
attitudes toward recommended care and follow-up with primary care or specialist providers
(see Supplementary Material for interview guides used at each timepoint). Interviews were
audio recorded, transcribed, (for interviews conducted in Spanish) translated to English,
then analyzed using a grounded theory approach, an iterative process involving parsing

data according to themes, developing and classifying (coding) themes and concepts, and
identifying associations among themes!4. Our team collectively developed a preliminary
codebook based on initial review of the one-month interview transcripts and further refined
it with subsequent coding and review of the six-month interview transcripts. We initially
coded for “family communication,” and then conducted additional analyses of coded

data related to family communication to complement and inform survey results. Each
transcript was coded by two researchers using Dedoose Version 8.3.43 qualitative data
analysis softwarel®; discrepancies were resolved through consensus. Emerging themes were
discussed with the research team.

Study Participant Characteristics

Survey data from 562 CHARM participants who received genetic test results and completed
survey questions on family communication were available for analysis (Table 1). Participants
in the study sample were diverse in terms of race and ethnicity, language, and income.

For race and ethnicity, the most common responses were non-Hispanic white (47%),
Hispanic (30%), and more than one race and ethnicity category (9%). In addition, 13%
preferred speaking Spanish and 34% had a household income less than $40,000. The

genetic findings of participants have been reported elsewherel®. In brief, 28 of 562 (5%)
participants had a P/LP variant associated with cancer risk or other medically actionable
finding, including 10 with a variant in a gene associated with hereditary breast and ovarian
cancer (BRCA1 and BRCA2) and 7 with a variant in a gene associated with Lynch
syndrome (MLH1, MSHZ, MSH6, PMS2). Qualitative interviews were conducted with 33
participants within one month of result disclosure (Table 1). We recontacted 17 interview
participants with a positive finding for a second interview six months after results disclosure;
6 passively declined and 11 were interviewed. Although we initially planned to conduct
second interviews with all interviewees, we determined that additional interviews with
participants who had VUS or negative results were not necessary as these participants were
not recommended to take any action during that time period and thus did not have a lot to
add to their initial interviews.

Sharing Study Genetic Test Results with Biological Relatives

Survey Responses—Most participants (83%) who had biological relatives indicated they
had shared their genetic test results and 8% indicated they hadn’t shared results yet but
intended to in the future. This high rate of sharing was consistent across the type of result;
89% of participants with normal results either had shared or planned to share (Figure 1).
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Among the 28 participants with a positive result, 82% had shared and another 14% had not
shared but planned to share, and only 1 (4%) did not share or plan to share this information
with relatives.

Participants who shared their results were asked who they talked to about their result
(Figure 2). In 409 participants with =1 living parent, 87% had shared with a parent. In
408 participants with =1 living sibling, 78% had shared with a sibling. In 269 participants
with =1 living child, 62% had shared with a child. Forty-one percent of participants
indicated they had shared biological relatives beyond the first-degree relatives listed in the
survey. Open text responses indicated participants had shared with aunts, uncles, cousins,
grandparents, nieces, and nephews.

Interview Findings—Consistent with survey results, participants interviewed had shared
their genetic test results with at least one biological relative by the first interview, regardless
of result type. Similar to survey results, participants reported sharing their results with
parents, siblings, children, aunts, uncles, nieces, and cousins. A few participants who had
not shared their results as of the first interview indicated that while they planned to share,
they preferred to keep the results to themselves for a while as they processed them or were
waiting to share the results in person. As one participant explained,

I just told my mom but other than that I didn’t want anyone else to know...In the
future yes, but not yet...l want my time and space to take it in. | don’t want people
asking me about [it] or anything about what I’m going to do or ‘Did you go to the
doctor?’ 1 don’t want any of that. (BRCAZ (Pathogenic [P]), 1% interview).

Information Shared with Relatives and How it Was Shared

Survey Responses—Among participants who shared genetic test results with relatives,
most reported sharing general information about their results (92%) (Figure 3). Some (40%)
talked to relatives about the relatives’ risk. Sixty-five percent of participants with a positive
finding indicated they talked to their relatives about the relatives’ risk, a higher rate than
participants with a heterozygous finding (55%), VUS (43%), or normal results (36%). To
facilitate cascade testing, the study genetic counselors provided participants with a positive
finding with a letter and a copy of their genetic test results to share with their relatives.

The survey did not ask whether participants shared the letter and copy of results provided
by genetic counselors specifically but did ask the method of communication to relatives.
Most participants reported sharing results directly by phone (68%) and in person (58%).
Other methods included email (4%), social media (3%), and text messaging (one participant;
<1%).

Interview Findings—Interview participants reported they shared their results in person,
by phone, and by email. One participant whose relatives had the same variant started a group
chat with her family:

Sometimes it’s just a group text message within the family. Like for this genetic
result, | just texted my family that | had that CHEKZ mutation that was also found
that my sister and my mom both have. | mean, it wasn’t necessarily great news but
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it wasn’t news that, you know, warranted a full-on family sit-down intervention or
something like that. And if it’s something more severe or that needed like full-on
attention, then | think you would probably just do an actual phone call, I guess.
(CHEKZ2 (P), 1%t interview).

Some interview participants reported sharing results by providing a copy of the CHARM
study report or family letter. Most with a positive result relayed the risks of health conditions
conferred by the genetic variant to their relatives. Many of these participants encouraged
cascade testing for relatives and, in some cases, relatives’ adult children. Although study
genetic counselors recommended that relatives of participants with a VUS should not receive
cascade testing to inform their medical care, several participants with VUS results reported
encouraging cascade testing to their family members.

Reasons for Sharing Genetic Test Results with Biological Relatives

Survey Responses—Among participants who shared their genetic test results with
relatives or planned to do so in the future, the reasons rated as most important for sharing
results were to give their relatives information about their genetic risk and because they
thought it was interesting (Figure 4). In open text comments, some participants responded
they had shared because the results were relevant to their family health history; they wanted
to ease the relative’s mind; they wanted to encourage open communication about family
health information; and they wanted to compare genetic test results with relatives who had
also had genetic testing.

Interview Findings—nParticipants cited various reasons for sharing their results with
relatives; primary among them was the perceived risk to their relatives and to relay the
importance of cascade testing for those with a positive finding. As one participant said,

My daughter was the most important that | talked to...And my daughter has one
daughter already and | talked to her about it and she said she had already talked

to her doctor about it as well. And so she’s going to be looking into getting tested
too ‘cause I gave her a copy of that letter. My boys, they don’t seem too concerned
because they don’t have, you know, the same things as women but | know they
still should get tested. So I’m trying to convince them to do it. (BRCA2 (P), 1st
interview).

Even when the information was not immediately actionable for the relative, as in the case
of a participant’s young child, they often felt having a note about their positive results

in their child’s medical record was important and planned to share it with them when

they reached screening or reproductive age. Several participants also indicated their results
provided important insight into their family’s health history, and that sharing results would
be informative for their relatives, especially those personally affected.

Participants with normal results gave various reasons for sharing results with relatives, such
as to put their relatives at ease; while others understood their results did not explain previous
cases of cancer in their family. One participant with a strong family history of cancer noted
that the normal result left her with questions about her and her son’s risk, given that she

had heard that cancer can “skip a generation.” She shared her results with her only other
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surviving relative, who had a personal history of cancer and a fascination with genetics.
Indeed, relatives’ general curiosity about genetics, or the CHARM study specifically, was
a factor in many participants’ decisions to share their results. Most had told their relatives
about their participation in the study and had planned on sharing the genetic findings even
before they received them.

Reasons for Not Sharing Genetic Test Results with Relatives

Survey Responses—Fifty-five participants (10%) did not share their genetic test results
with any relatives with reasons for not sharing most commonly endorsed as very important
were, “I would have to talk to a blood relative I am not close to or prefer not to talk

to” (13%), “I don’t think this information is useful for my relatives” (13%), and “I have
privacy concerns about sharing this information with my relatives” (11%). Only one of the
28 participants with a positive finding indicated they had not shared their genetic test results
with any relative; this participant only selected privacy concerns as a very important reason
for not sharing.

Interview Findings—Interview participants who had not shared their genetic test results
with any relatives or who shared with certain relatives but not others, were asked about
reasons for not sharing their results. Consistent with survey results, limited family contact
and a perceived lack of clinical utility or immediate actionability for the relative (in the
case of normal or VUS results) were factors; additionally, some chose not to inform older
relatives due to the belief that it was not worth worrying them or they had other competing
health priorities. As one participant explained:

I don’t have any brothers and sisters and very little as far as cousins go. | have like
one second cousin that | talk to. And my dad, he’s had a stroke so he’s kind of

not 100% there, so | don’t think he’s too worried about it either.” (BRCAZ (P), 1st
interview).

Family dynamics, including wariness about genetic testing, taboos around talking about
health, and estranged relationships contributed to participants not sharing or planning to
share their results with some relatives. One participant who had shared the results only with
his mother and fiancé said,

Even when | told my family that | was doing it, they were kind of wary about
it...they implied that there was like a stigma with getting genetically tested.

But my family doesn’t really discuss much about how they feel...We don’t talk
about [health]... Like I didn’t know my dad had colon cancer until three months
afterwards. (MUTYH (P), 1t interview).

Another participant had only shared the results with a friend but planned to tell her mother
and brothers explained,

I mean, we’re Latino so it’s like, you know, a lot of stuff is very taboo in my
culture. But I think growing up in the States... my brothers and I, we talk about a
lot of stuff, especially when it comes to health. My grandma will talk about it but,
you know, she grew up in a time when you didn’t really share a lot of like your
personal like health things. (CDH1 (VUS), 15t interview).
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Misunderstandings about the heritability and actionability of results for relatives also played
arole in participants’ decisions not to share their results, at least initially. As one participant
with a BRCAI result, who had shared the results with his mother and sister (who had
already had normal genetic testing) said,

I think [my relatives] might have a risk. My sister probably doesn’t, but my aunt,

I doubt she has a risk because she is the youngest and the most further down the
lineage you are, the less likely you are to have the mutation. | still probably won’t
bring it up. I’m not sure if | should bring it up to my brother, because | don’t know
if the mutation can affect him anyway. (BRCA1 (P), 15t interview).

However, by the second interview, he had shared the results with his aunt and one of his
brothers and sent a picture of the report to other relatives.

One participant decided not to share her heterozygous variant from carrier screening with
her brother, saying,

There’s nothing that can be done. So I thought no, | don’t think it’s, like, to go
ahead with something that | don’t know if it will happen. I mean, if there’s nothing
you can do to avoid it. You know what | mean? ... If she were to tell me, you

know what, if you do this, the probability goes down, or it won’t happen. So
there’s nothing to be done so | don’t see the point. Maybe if it comes up in a
conversation, but not like to make a call specifically for that. (GJBZ2 (heterozygous),
18t interview).

By the second interview, she had still not shared the results with her brother, citing busy
schedules and forgetfulness. Indeed, several participants noted they had simply forgotten to
share the information with their relatives.

While many participants with VUS results had shared their results with relatives, a few
chose not to share them because they understood that the results conveyed more uncertainty
than a positive result. For example, referring to her VUS cancer results and normal
secondary and normal result from carrier screening, one participant stated,

I think that regardless, my results were two no’s and one unclear, it would not give
my relatives very much information anyway. (A7M (VUS), 1%t interview).

Uptake of Cascade Testing Among Eligible Biological Relatives—Eight first-
degree relatives of four study participants with a positive finding (3 cancer and 1 medically
actionable) reached out to the study team to receive genetic testing of the familial variant.
All 8 consented and 7 provided a sample for genetic testing. The CHARM study was not
contacted by relatives of the 24 remaining study participants with a positive finding. It is
unknown if any relatives pursued cascade testing outside of the CHARM study such as
through their own provider.

Discussion

The high rate of sharing genetic test results in this study is consistent with prior studies®8:17,
including those of more diverse study populations*°. Our results expand upon these prior
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studies by including individuals with actionable findings beyond cancer risk, as well as
individuals with VUS and normal results. Our findings also provide important individual-
and family-level context, illustrating that motivations for sharing genetic information go
beyond facilitating cascade testing, and that some participants may perceive sharing of
this information as similar to sharing general health information. Qualitative data indicated
that some participants experienced barriers to communication related to taboos and stigma
around sharing genetic information, similar to prior findings related to uptake of genetic
testing!819. Culturally sensitive approaches to family communication of genetic risk could
be explored in future studies to potentially overcome these barriers.

The availability of free cascade testing of the familial variant through the study may have
incentivized sharing among participants with a positive finding. Indeed, the most common
motivation for sharing was to inform relatives about their own genetic risk. Interestingly,
despite 82% of participants with a positive finding indicating they had shared this finding
with at least one biological relative, few relatives sought cascade testing through the study.
This is consistent with prior findings of low cascade testing uptake2%-23, Given most study
participants had no personal cancer history but were identified as high risk based on family
historyl1, relatives may have felt less urgency about pursuing cascade testing than if their
relative had a prior cancer diagnosis.

Overall, the rate of family communication of genetic risk information in a study population
enriched for individuals from historically underserved backgrounds provides important
insight. Future efforts could leverage these conversations and explore approaches to facilitate
cascade testing to expand equitable availability of genetic risk information. For example,
individuals could be provided with appropriate guidance or educational materials to share
with at-risk relatives, such as printed materials or electronic tools, to provide them with
information needed to make informed decisions about whether to seek genetic testing
themselves.

The high rate of family communication among participants with normal test results could, at
least in part, be due to discussions with the study genetic counselor during results disclosure
about how relatives who had cancer could get genetic testing even if the participant had a
normal finding. However, survey and interview responses indicated a common motivation
for sharing with relatives was because the information was interesting. Several participants
indicated in interviews they had told relatives about their study participation who had
expressed interest in learning the results. Thus, sharing of test results was motivated by their
relatives’ desire to know the outcome.

Higher proportions of participants shared their genetic test results with at least one parent
(87%) or at least one sibling (77%) than with at least one child (62%). This was likely due
to young age of the children, given participants were aged 18-49 years. Parents, siblings,
and adult children are most likely to benefit from receipt of genetic risk information given
the relevance to their health and opportunities to pursue cascade testing, so these patterns of
sharing may be appropriate.
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A key limitation of the survey component of the study is that questions did not capture
detailed information on patterns of family communication, such as the number of each

type of relative the participant did and did not share with and why they may have

shared with some but not all relatives. However, the qualitative interviews allowed for
detailed conversations about patterns of communication. Barriers included perceived lack of
relevance for some family members (e.g., breast cancer risk and male relatives) feeling that
discussions of genetic information was stigmatized or taboo, and being estranged with some
relatives, factors also reported in prior studies 24-26, The interviews also allowed assessment
of reasons why participants who planned to share their results had not shared them yet,
which included the desire to process and learn more about their results before sharing, being
too busy, and forgetting. Further, given genetic testing results were returned in the context of
a research study and some participants received genetic counseling, these finding may not be
generalizable across all contexts of genetic testing.

This study provides important insights into family communication of genetic test results in
populations typically underrepresented in genetics research across a range of result types
and clinical conditions. The high rate of family communication in this study is promising,
particularly as genetic testing is increasingly implemented in clinical care. Additional
research is needed to further explore motivations and barriers to communication of genetic
test results and uptake of cascade testing among underrepresented populations to ensure
equitable access to genetic risk information that can significantly impact health outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Whether study participants shared their study results with their biological relatives (n=558).

Heterozygous group includes participants with a single P/LP MUTY'H variant.
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Figure 2:

Sharing with specific biological relatives among study participants who shared with at least
one biological relative (n=457). Heterozygous group includes participants with a single P/LP
MUTYH variant. Results do not include “Not Applicable” responses for each relative type.
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Figure 3.
What information was shared by study participants who shared genetic test results with

biological relatives (n=457). More than one response could be selected.
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Figure 4.
Perspectives among participants who shared their genetic test results (n=457) on the

importance of various reasons for sharing their genetic test results with their relatives.

Genet Med. Author manuscript; available in PMC 2024 November 01.



Hunter et al. Page 18

Table 1.

Study Population Demographics

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Domain Values Survey Participants N=562 Interview Participants
Age Mean (SD) 36.4 (8.0) 37.5(8.0)
Race Asian 29 (5.2%) 1 (3.0%)
Black 28 (5.0%) 2 (6.1%)
Hispanic 170 (30.3%) 14 (42.4%)
Middle Eastern 5 (0.9%) -
Native American 12 (2.0%) -
Pacific Islander 4 (0.7%) -
White 262 (46.6%) 14 (42.4%)
Multiracial, non-Hispanic 28 (5.0%) 1(3.0%)
Multiracial, Hispanic 23 (4.1%) 1(3.0%)
Unknown 1(0.2%) -
Gender Identity @ Female 403 (71.7%) 23 (69.7%)
Male 108 (19.2%) 6 (18.2%)
Transgender female 0 (0%) -
Transgender male 4 (0.7%) 1(3.0%)
Non-binary/Genderqueer 8 (1.4%) 1(3.0%)
Not sure/questioning 0 (0%) -
Another gender identity 0 (0%) -
Prefer not to answer 5 (0.9%) -
Level of Education 2 Some high school or less 56 (10.0%) 4 (12.2%)
High school or associate 232 (41.3%) 12 (36.4%)
college® degree
Bachelors or graduate degree 241 (42.9%) 15 (45.5%)
Household Income @ <$39,999 191 (34.0%) 14 (42.4%)
$40-79,999 184 (32.7%) 12 (36.4%)
>$80,000 152(27.0%) 5 (15.2%)
Language Chosen for Survey or Spanish 71 (12.6%) 11 (33.3%)
Interview English 491 (87.4%) 22 (66.7%)
Personal History of Cancer No 507 (90.2%) 29 (87.9%)
Yes 55 (9.8%) 4(12.1%)
Genetic Finding € Positive finding 28 (5.0%) 13 (39.4%)
Heterozygous Findingf 54 (8.9%) 6 (18.2%)
VUS 43 (7.7%) 8 (24.2%)
Normal finding 437 (77.8%) 6 (18.2%)

P/LP=pathogenic or likely pathogenic; VUS=variant of uncertain significance
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aGender identity missing for 39 participants, including 2 interviewed participants;
bLeveI of education missing for 33 participants, including 2 interviewed participants;
clncludes occupational, technical, or vocational programs;

dHousehoId income missing for 35 participants, including 2 interviewed participants;

61Participr;mts who had more than 1 finding were only counted once and classified based on the more clinically significant finding (e.g., a participant
with a carrier finding and a VUS was classified as having a carrier finding);

Includes participants with a single P variant from carrier screening and participants with a single MUTYH P/LP variant
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