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Abstract

Objective: This study explored motivators and challenges/barriers to sharing personal genetic 

test results (GTR) with family members (FM).

Methods: Semi-structured, in-depth interviews were conducted with 62 women who had a 

pathogenic or likely pathogenic (P/LP) variant in a BRCA, PALB2, CHEK2, or ATM gene. 

Selective qualitative data analysis focused on eliciting motivators and challenges/barriers 

identified by participants when sharing their GTR with FM.

Results: Motivators to sharing personal GTR with FM included: health protection and 

prevention; moral obligation; decisional empowerment; familial ties; written resources; and 

contextualization for a familial cause for cancer. Challenges/barriers to family sharing included: 

concern for FM reactions; complexities of information; lack of closeness; perceived relevance; and 

emotional impact.

Conclusions: All motivators and challenges/barriers were identified across BRCA and non-

BRCA carriers, demonstrating commonalities in family sharing of GTR among high- to moderate-
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penetrance hereditary BC (breast cancer) genes. Despite challenges/barriers, participants disclosed 

their GTR with most close FM, yet restrictions in communication and/or strain on the timing, 

manner of disclosing, and strategies used varied across certain FM.

Practice Implications: These findings offer healthcare providers and researchers preliminary 

practical implications for broadly improving family sharing interventions across P/LP variants in 

BC risk genes by demonstrating important elements to include in family sharing letters.

Graphical Abstract
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1. Introduction

Between 5 and 10% of female breast cancer (BC) patients have an inherited predisposition, 

most often due to a pathogenic or likely pathogenic (P/LP) variant in the BRCA1 or BRCA2 
(BRCA) genes [1]. The lifetime risk to develop BC for women with P/LP BRCA variants is 

60–70% [2], and PALB2 variants is 53% [3], compared to a 12% lifetime risk for women in 

the general population [4]. P/LP variants in moderate penetrance genes such as CHEK2 and 

ATM generally confer lower lifetime cancer risks in the range of 25–30% [5, 6].

Identifying inherited cancer predisposition enables early detection, prevention, and cancer 

risk management strategies and may guide cancer treatment and help prevent second 

primary cancers for those already diagnosed [7–9]. Family members (FM) of a BRCA, 

PALB2, CHEK2, or ATM carrier may have up to a 50% chance of harboring the same P/LP 

variant [10, 11]. By undergoing genetic testing, FM may confirm their own cancer risks and 

determine optimal risk management strategies [12–14]. This can be especially important for 

FM who do not qualify for breast MRI screening based solely on family history of cancer 

[15].

Family sharing of genetic test results (GTR) is a complex yet critical step within the cancer 

control continuum [12, 16–19]. Currently due to restrictions on healthcare providers to 

disclose a patient’s test results, notification of cancer risks for at risk relatives falls to the 

individual tested [20, 21]. The most important reasons reported in prior literature for sharing 

GTR include the following: making FM aware of risk, suggesting FM undergo genetic 

testing, and fulfilling a perceived responsibility to inform [22–25]. Other motivators from 

prior literature include seeking emotional support and advice about management decisions 
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[23, 26, 27]. Despite the importance of family sharing, rates of GTR disclosure indicate 

some at-risk FM remain uninformed [7, 12]. Even when results are shared, cascade testing 

among FM remains low (roughly 15–50%) [9, 28, 29].

The majority of prior research about FM sharing of inherited cancer GTR has focused 

almost exclusively on disclosure of BRCA results and highly penetrant colorectal cancer 

genes [12, 21, 23, 24, 26, 30–36]. Yet, a few recent studies report quantitative findings on 

family communication. Ricker and colleagues [9] assessed communication of GTR, which 

included a wide spectrum of high to moderate penetrance genes, in a diverse cohort three 

months after patients received their GTRs and found that 81% of patients with high-

penetrance genes and 74% with moderate penetrance genes encouraged their FM to undergo 

genetic testing. Seeking to overcome identified barriers and facilitators to cascade testing, 

Caswell-Jin and colleagues [37] developed and evaluated an online intervention among at-

risk relatives of individuals with at least one of 30 inherited cancer genes (including the 

genes relevant to this study) and found 88% of participants communicated GTR to at least 

one relative, most commonly with first-degree and female relatives. Finally, Cragun and 

colleagues [38] compared the proportions of FM with whom patients communicated GTR 

and found higher rates of family sharing among individuals with pathogenic variants in 

BRCA compared to those with pathogenic variants in more recently discovered BC genes 

(e.g., PALB2, CHEK2, ATM).

Given the scope of prior research, it remains unclear the potentially diverse types of 

motivators and barriers to family sharing of GTR that may exist across different inherited 

BC genes, including more recently discovered BC genes, such as PALB2, CHEK2, and 

ATM. Thus, the purpose of this exploratory, qualitative study was to first elicit motivators 

and challenges/barriers to family sharing of genetic risk information among four hereditary 

BC syndromes and then compare identified motivators and challenges/barriers across the 

four genes to potentially identify any differences. The following research question guided 

this analysis: What motivated or hindered participants’ abilities to share their GTR with FM 

and were there differences across carrier status?

2. Methods

2.1 Recruitment, participants, and data collection

This study was approved by the Vanderbilt University and University of South Florida 

Institutional Review Boards. Participants in this study were drawn from individuals who 

consented to recontact to participate in a related study conducted at Vanderbilt University 

Medical Center. Inclusion criteria for this study included women with a P/LP variant in a 

BRCA, PALB2, CHEK2, or ATM gene, who completed an online consent form and initial 

survey through a recruitment email invitation and agreed to complete an in-depth interview 

after being purposively sampled to assure diversity in cancer risk management and family 

sharing practices, with oversampling of minority women.

A total of 62 women participated in a phone interview (see Table 1). Of these participants, 

over 75% were non-Hispanic White and had private insurance. About half the participants 

were employed full-time and had an annual income of equal to or greater than $50,000. 
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Nearly 75% of participants had a personal history of BC, and half of all participants self-

reported as the first member of their family to receive genetic testing for inherited cancer.

The interview guide was developed by members of the study team trained in qualitative data 

collection and with backgrounds in public health, medical anthropology, and 

communication. Drawing on the Integrated Behavioral Model in order to reveal underlying 

challenges/barriers and motivators that influence behavior [39], questions were open-ended 

and included probes to guide the interviewer in capturing in-depth experiences. All 

interviews were scheduled at a time most convenient to the participant and were conducted 

over the phone by a member of the team trained in qualitative interviewing. Sample 

questions included: 1) how did you feel about the idea of sharing your GTR with FM; 2) 

describe the main issues or concerns you faced when deciding whether or not to tell your 

FM about your GTR; and 3) provide some examples of how FM reacted when you told them 

your GTR. Interviews were recorded and later transcribed using an online transcription 

software. Transcriptions were reviewed by two members of the team to ensure data accuracy. 

One interview had a failed recording, so detailed notes were used.

2.2 Data analysis

Preceding analysis, the authors conducted transcript data immersion. Data were analyzed 

using a “selective approach” to qualitative data analysis [40, 41]. The first step involved 

isolating sections of the interview transcripts that specifically addressed family sharing of 

GTR given the research question. Under guidance from the first author, trained in qualitative 

data analysis, the third author read interview transcripts to copy/paste relevant participant 

responses into four categories: (1) who the participant shared their GTR with, (2) how they 

shared their GTR, (3) what motivated their disclosures, and (4) what hindered or made their 

disclosures challenging. Once relevant text was selected, the first and second authors 

randomly checked 30% of the transcripts to ensure data extraction accuracy. The entire 

research team then met to discuss the selected data and identify any missing excerpts.

The second step involved utilizing the constant comparison method to identify motivators 

and challenges/barriers [42]. The first two authors re-reviewed specific motivators and 

challenge/barrier categories, then engaged in “open coding” to generate initial codes; after 

which they met to discuss and refine the codes [42], followed by employing “axial coding” 

to group relating codes [43]. To elicit motivators and challenges/barriers, Owen’s [44] 

criteria for thematic salience was utilized— recurrence (at least two mentions), repetition 

(repeated words/phrases), and forcefulness (vocalics). In keeping in line with the purpose of 

this study, the first two authors then compared all motivators and challenges/barriers across 

the genes in an attempt to identify potential differences. Last, the final list of themes—six 

motivators and five challenges/barriers to sharing GTR with FM—with exemplar quotes was 

shared and discussed with the entire research team, as well as whether differences across 

genes were prevalent.
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3. Results

3.1 Motivators for sharing genetic test results with family members

Motivators to sharing GTR with FM were: 1) health protection and prevention; 2) moral 

obligation; 3) decisional empowerment; 4) familial ties; 5) written resources; and 6) 

contextualization for the familial cause of cancer. First, participants were motivated to share 

their GTR based on their personal experience with genetic testing that helped to protect their 

health. In turn, they wanted to offer FM the same personal health information. One 

participant explained, “Because I feel strongly that they [FM] need to know if they could 

potentially have this mutation to safeguard their health.” (59)BrC(56)PALB21 Another 

stated, “How much do you love your family? Do you love them enough to protect them, 

even if it might be hard for you to talk about?...I love them enough to let them know.” 

(68)BrC(65)CHEK2 Participants understood the connection between knowing one’s 

inherited cancer risk and the ability to engage in risk surveillance. One participant 

articulated, “I think it’s a good idea, because I just feel like sharing it would enable them to 

get better surveillance too.” (59)BrC(47)PALB2

For the second motivator, participants felt morally obligated to share their GTR with FM, as 

if it were a duty or responsibility. One participant shared, “I felt like it was my responsibility 

to share with my family…It was just a no-brainer. I would hope they would do the same if 

they were in my shoes…I think it really is a morality issue.” (47)BrC(37)BRCA A 

participant with no personal history of cancer explained, “I just think that having gone 

through this with my daughters, …, it’s morally the responsible thing to do.” (65)PALB2 
Several participants stated they felt it was the “right thing” for their FM and would be 

unethical to withhold the information. One participant shared, “It’s not really a choice, it’s a 

responsibility…I just think that it is completely selfish not to divulge the information to 

people who it could affect.” (66)BrC(61)OvC(29)ATM

For the third motivator, participants were driven to share their GTR because they believed it 

would empower their FM to make informed healthcare decisions.

I just think that they [FM] need to know, and then they can decide for themselves. 

I’m not saying that they all have to get tested, but I just think it is knowledge that 

they need to have in order to make an educated decision as far as what they want to 

do about it. (57)BrC(49)PALB2

Similarly, another participant explained she wanted to share her GTR with FM in order to 

build “some awareness as well as [offer] information so that they would be informed and 

knowledgeable of the whole genetic BRCA, and so that they could make a decision on what 

they wanted to do.” (49)BC(36)BRCA A part of this motivator was the belief that knowing 

one’s inherited cancer risk would empower control over one’s future, which was evident 

across the gene groups: “Knowledge is power, basically. If you have the knowledge of what 

could happen, then you’d be prepared for it.” (68)BC(65)CHEK2

1This notation describes the participant’s characteristics: (Age when completed interview) Type of Cancer (age when diagnosed) P/LP 
variant in gene.
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Regarding the fourth motivator, participants shared their GTR with FM whom they felt 

particularly close to. One participant said, “We are a pretty close bunch, so I had full access 

to them…There [are] open lines of communication.” (49)BrC(36)BRCA Another explained 

she did not have a problem sharing her GTR because, “We’re very open as far as our family 

goes. We all know just about everything about each other.” (68)BrC(65)CHEK2 Likewise, 

another participant shared, “I think our family [is] pretty open about things like that.” 

(48)BrC(43)PALB2

Our fifth motivator, while not as prominent, was exemplified by some participants who 

reported written resources from healthcare providers or testing labs (e.g., family sharing 

letters, genetic test reports, and general genetics information) assisted them in sharing their 

GTR. Several participants reported receiving a family sharing letter, inclusive of their GTR, 

cancer risk, and guidance for FM. “[It] definitely made me feel confident about what I was 

telling them [FM]. I had something to back it up, and I shared my actual records with them.” 

(59)BC(56) CHEK2. Another participant stated, “with the letter, more confident, because 

here’s what I got, here’s the results, here’s a copy. It helped, versus just telling someone 

because I think people believe, whether it’s right or wrong; if they have something in print 

and shows the research and shows the lab and shows whatever, I think they’re more likely to 

believe it.” F(59)BC(50)PALB2 Last, a different participant explained, “If I had to do it 

myself, it would be hard to explain it to them [FM], but because I got so much information 

from the testing company to forward, it was very easy.” (60)BrC(36)BRCA

The last motivator was also not as common, but, for some, sharing GTR with FM provided 

context for their own personal cancer diagnosis, helping them explain the striking presence 

of cancer in the family. One participant expressed,

We had such a long line of cancer that... It felt like a relief…I think just knowing 

that there was something, and it wasn’t just like a fluke or something like that, 

made it easier to say, ‘Hey, at least we have an answer now.’ (47)BrC(41)ATM

Having an answer was also expressed by another who said, “For me, [it] gave a justification. 

There was … why did I get cancer, and I did all these things healthy; well, you can get 

cancer if you’ve got some kind of a genetic issue.” (59)BrC(50)PALB2

3.2 Challenges/barriers for sharing genetic test results with family members

Although motivators assisted participants in sharing their GTR, challenges/barriers still 

existed, including: 1) concern for FM reactions; 2) complexities of information; 3) lack of 

closeness; 4) perceived relevance; and 5) emotional impact. For the first barrier, participants 

worried about how their FM would react to the GTR. One participant emphasized, “My 

sisters and I lived with a mother who was kind of a hypochondriac, so I kind of worried how 

is this going to affect them—Is it going make them worry about things that are not necessary 

that they need to worry about?” (51)BrC(50)PALB2 Similarly, another participant was 

concerned about her father’s reaction and explained, “I only tell him on a ‘need to know’ 

basis; he’s not a very emotional person, and he doesn’t speak about things; he kind of 

internalizes them.” (55)BrC(36)BRCA In addition to internalizing worry, participants were 

also concerned their FM would feel guilt for passing down the mutation. Another participant 

shared,
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I didn’t want them [her parents] to feel bad because they did all they could, even 

had the test…and I think I didn’t want them to feel bad because they did say, ‘We 

feel bad that you have this,’ and I’m like, ‘Well it’s not your fault. That’s just how 

it is.’ (49)BrC(49)ATM

Participants’ assumptions of their FM emotional responses ultimately influenced whether or 

not, as well as when, to share their GTR. A different participant explained, “I chose not to 

tell them. I thought it might be too much information, but if any time that something came 

up with them, I would share the information with them.” (60)BrC(45)BRCA

For the second barrier, participants considered their ability to accurately relay genetic risk 

information specific to their result before deciding whether or not to share their GTR. A 

participant said, “I feel like I get myself mixed up… ‘Did I do that right? Did I say that 

right?’… I wasn’t necessarily completely sure about, like I thought I did, but until you talk 

about it, it’s like a totally different world.” (47)BrC(41)ATM Participants were also 

concerned about answering complex questions from FM. One participant with no personal 

cancer history stated, “I don’t have all the answers. There’s a lot of questions. I know they 

asked me why I didn’t just do testing, and why they didn’t just do mammograms and the 

percentage and the downside of this and that.” (63)BRCA Additionally, participants assessed 

their FM ability to comprehend. Another explained,

When you talk about this stuff, you have to assume your audience is fairly 

intelligent and understands kind of the basic premise of genetic testing. My cousin, 

who’s my only female cousin; she’s not that bright. She’s like, ‘I don’t understand.’ 

And then I’m just like, ‘Oh god, this isn’t my job.’ (54)BrC(49)PABL2

For the third barrier, participants reported they were hesitant to share their GTR with FM 

they were not close with either emotionally or physically. A participant said, “I didn’t feel 

comfortable really just calling them up and, ‘Oh, by the way, I have this gene.’” 

(57)BrC(49)PALB2 Similarly, a participant with no personal history of cancer shared, “I’m 

just not that close with them… We just don’t see each other that often, and we don’t really 

share information that personal.” (29)BRCA Regarding physical distance, a different 

participant explained, “Everybody lives out of state. All my cousins live in Ohio, Indiana. I 

have a few in Kentucky, but most of them is in Ohio and Indiana, and I don’t see them; I 

don’t talk to them.” (66)BrC(63)ATM

For the fourth barrier, participants often explained they did not share their GTR with FM 

who they believed the information was irrelevant, which was often assessed by their FM age. 

One participant stressed, “If it’s a cancer mutation, is it important to tell your 85-year-old 

parents? Probably, it’s not … why would you worry them?” (66)BrC(61)OvC(29)ATM 
Another participant believed her father would be distressed by the information. She 

articulated, “It’s just not something I felt necessary to talk with him about, because it 

wouldn’t affect his life. He’s 81…It’s pretty late in his life to do too much about it but feel 

guilty… He’s worried enough about me going through treatments, and whether I’ll survive 

long-term, and all of that.” (57)LungPancC(57)BrC(47)PALB2

For the fifth, less prominent barrier, some participants explained they delayed sharing their 

GTR while dealing with the negative, emotional impact of learning their own result. A 
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participant expressed, “Initially, it was just hard to even talk about it without crying, and so 

that was the only way it was hard to share, because I was pretty emotional about it.” 

(59)BrC(56)PALB2 Participants described needing to come to terms with their own GTR 

before sharing it with FM: “It still hadn’t totally sunk in for me. So, I think it was just hard 

because it wasn’t completely real for me yet.” (36)BRCA

In sum, motivators and challenges/barriers to sharing GTR with FM were identified across 

women in our study with P/LP variants in BRCA genes as well as PALB2, CHEK2, and 

ATM genes, revealing commonalities in family sharing of GTR among high- to moderate- 

penetrance hereditary BC genes. In other words, what motivated and hindered women’s 

abilities to share their GTR with FM did not differ across carrier status within our 

population.

4. Discussion and Conclusions

4.1 Discussion

Utilizing an exploratory, qualitative study design [42], these findings offer rich, descriptive 

detail of family sharing motivating and challenging experiences of women with P/LP 

variants across BRCA, PALB2, CHEK2, and ATM, thus more broadly adding to the 

literature on family sharing among patients with P/LP variants in newer BC risk genes. As 

evident from the descriptive detail outlined in the results, this study also found both 

individuals with BRCA P/LP variants and those with P/LP variants in other BC risk genes 

experience substantially the same motivators and challenges/barriers to sharing GTR. This 

finding is important because it highlights the broad capacity for family sharing interventions 

to support and promote intrafamilial communication, regardless of the P/LP BC gene [7, 12, 

20, 45]. Lastly, this study’s qualitative results provide researchers and healthcare providers 

with preliminary information to broadly improve family sharing interventions [46, 47], 

which has been called upon in recent literature [25, 38, 48, 49].

Consistent with extant literature, participants in this study reported sharing their GTR with 

FM to enable them to protect and prevent hereditary cancer [9, 23, 24, 29]; to empower 

decision making among FM [32, 50, 51]; sharing more with those they felt close to [8, 17, 

21, 25, 33, 52, 53]; and because they felt responsible to share their GTR [22–25, 29, 54]. At 

the same time, the findings extend previous research, given participants stated additional 

motivators included written materials (e.g., family sharing letters1, information from genetic 

testing companies) and contextualization for familial cancer. To ensure patients accurately 

relay genetic risk information specific to their GTR, family sharing letters should convey the 

importance of knowing about the inherited P/LP variant, what cancer risks are (and are not) 

associated with it, and where the FM may receive genetic counseling. Additionally, given the 

ever-changing nature of guidelines due to new research and advancements in science, it may 

be helpful to include a disclaimer in the letter, indicating that information is subject to 

change, with a reference to the National Comprehensive Cancer Network. While the use of 

1A family sharing letter contains basic information about the gene variant the individual (i.e., the patient) was identified with and the 
relevance of this information for family members and why they were prompted to share their genetic test result with that family 
member.
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family sharing letters has become standard practice when heritable genetic risks are 

identified [55], unfortunately, healthcare providers do not consistently offer participants 

these letters; this is an opportunity lost especially for patients who have a P/LP variant in the 

newer, less commonly known genes (e.g., CHEK2, ATM). Thus, family sharing letters may 

be particularly helpful in communicating this genetic risk information given there is less 

information about these genes in comparison to BRCA. Downstream research on the 

usefulness of the letter content can target novel topics included.

Identified challenges/barriers to sharing GTR also confirm and extend prior research. 

Consistent with existing literature, participants in this study reported they were hesitant to 

share their GTR when they were concerned about how their FM would react [16, 26, 33, 34]; 

when they were emotionally or geographically distant [12, 21, 23, 24, 31, 35, 36, 52]; and 

when they felt the information was not relevant [32]. Other challenges/barriers identified—

complexities of information and personal reactions—have not commonly been reported in 

the literature. Furthermore, despite high rates of family sharing, some challenges/barriers did 

restrict family communication among certain FM (e.g., extended FM and older FM), while 

others did not necessarily block family communication, but rather placed strain on the 

timing, manner of disclosing, and strategies behind whom to share their GTR. In short, 

identifying these challenges/barriers is a necessary first step in developing family-oriented 

interventions to better support patients in sharing complex genetic risk information [25, 38, 

46, 47].

4.2 Conclusions

4.2.1 Limitations and Future Research—There are limitations of this study. First, 

participants were selected from a highly motivated population of women who participated in 

other inherited cancer research studies, which introduced a sampling bias despite attempts to 

purposively select those who did not share with all FM and those from underserved ethnic/

racial groups. Second, participants self-reported their family sharing behaviors, and these 

were not verified with their FM. Third, although 62 interviews are larger than most interview 

studies, the sample of non-BRCA carriers is small (N=35), thus limiting the results’ 

generalizability for other BC risk genes. Future research should continue to explore non-

BRCA carriers’ experiences.

Additional research is needed to evaluate FM reactions to results sharing, particularly among 

less studied genes such as PALB2, CHEK2, and ATM. Research efforts should also further 

examine disclosure behaviors in understudied, minority groups who may experience unique 

challenges/barriers and motivators that require tailored interventions sensitive to cultural 

nuances. Finally, future research should assess the role of healthcare providers and the utility 

of resources to develop effective interventions to improve rates and quality of family 

sharing, overcome age and gender discrepancies with sharing, and increase follow-up among 

at-risk FM.

4.3 Practice Implications

Last, given the exploratory nature of this study, preliminary practical implications are briefly 

discussed. As healthcare providers play an essential role in facilitating the family sharing 
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process [7], these findings offer both providers, but also researchers, with initial information 

to broadly improve family sharing interventions across P/LP variants in BC risk genes [25, 

46–48]. For example, helpful elements for family sharing letters may include the following: 

talking points of what and how to share GTR with FM; outlining the importance of sharing 

GTR with FM, including a brief discussion of possible challenges/barriers to family sharing; 

gene specific information (particularly more recently discovered BC genes) that breaks 

down the complexities of the information; and finally, contact information for genetics 

professionals [48, 49].
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Research Highlights

• Regardless of genes, women experienced the same motivators and challenges/

barriers.

• New motivators included: written resources and contextualizing cancer in the 

family.

• New challenges included: complexities of information and personal reactions.

• Results provide preliminary information to improve family sharing 

interventions.
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