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ARTICLE INFO ABSTRACT

Keywords: Objective: Previvors are becoming more aware of the option of risk-reducing salpingectomy with delayed oo-
BRCA phorectomy (RRS-DO) to mitigate their risk of ovarian cancer. In this qualitative study, we explored the clinical
Lynch syndrome ) and non-clinical factors that impacted previvors’ decision-making to pursue RRS-DO as a risk reduction strategy.
5;1(1;:::2:;:5salpmgecmmy with delayed Methods: Semi-structured telephone interviews were conducted with previvors and transcribed verbatim. Using
Ovarian cancer risk reduction ATLAS.ti® software, two primary investigators interpreted data through thematic analysis. After coding four
Qualitative research interviews, the investigators discussed discrepancies between codes with a moderator and resolved and refined
code. The investigators applied the universal codebook to all interviews and revised the codebook using an
iterative approach. Examining codes within and across interviews allowed for major themes and patterns to
emerge.
Results: Interviews were conducted with seventeen previvors (ages 31-46). 6 (25%) previvors had a BRCA1
mutation, 7 (41%), a BRCA2 mutation, 3 (13%), a Lynch-related mutation, and 1 (6%), other (MUTYH muta-
tion). At the time of interview, 12 previvors (71%) were planning (6) or had undergone (6) RRS-DO, 4 (23%)
were planning (1) or had undergone (3) risk reducing salpingo-oophorectomy (RRSO), and 1 (6%) was unde-
cided. Three major themes emerged: motivating factors for selecting surgical risk reduction option, barriers
complicating surgical decision-making, and facilitating factors for surgical decision-making. RRS-DO-focused
previvors prioritized avoiding menopause, and they also emphasized that self-advocacy and building rapport
with providers facilitated their decision-making.
Conclusion: By understanding previvors’ priorities and experiences, physicians can better partner with previvors
as they navigate their ovarian cancer risk reduction journey. This will ultimately optimize shared decision-
making.

1. Introduction Screening with CA-125 and transvaginal ultrasound (TVUS) has little

utility in reducing ovarian cancer mortality (Pinsky et al., 2017; Fish-

People with hereditary breast and ovarian cancer syndrome (HBOC)
have an elevated risk for developing breast and ovarian cancer (Lan-
caster et al., 2007; Chen and Parmigiani, 2007; Antoniou et al., 2003).
By age 70, people with a mutation in the BRCA1 gene have a 39-46%
risk for developing ovarian cancer, and people with a mutation in the
BRCA2 gene have a 10-27% risk (King et al., 2003). In comparison, the
general population has a lifetime risk of 1.2% (SEER, 2021).

man et al,, 2005; Menon et al., 2009). Consequently, the National
Comprehensive Cancer Network (NCCN) recommends risk-reducing
salpingo-oophorectomy (RRSO) to mitigate risk for people with HBOC
(Daly et al., 2021). Studies have evaluated outcomes after RRSO,
demonstrating a decrease in ovarian cancer risk and an overall survival
benefit (Kauff et al., 2002; Rebbeck et al., 2002; Kauff et al., 2008; Finch
et al., 2006; Grann et al., 2002). The NCCN recommends that people
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with a BRCA1 mutation undergo RRSO at ages 35-40 and people with a
BRCA2 mutation undergo RRSO at ages 40-45 (Daly et al., 2021).

Despite recommendations, many with HBOC are reluctant to un-
dergo RRSO at the recommended age (Holman et al., 2014). In light of
accumulating evidence that BRCA1/2-associated ovarian tumors origi-
nate in the fallopian tube (Crum et al., 2007; Callahan et al., 2007;
Leeper et al., 2002; Medeiros et al., 2006; Powell et al., 2005; Lu et al.,
2000; Colgan et al., 2001; Yates et al., 2011; Jarboe et al., 2008; Kurman
and Shih, 2010), some providers are now offering risk reducing sal-
pingectomy with delayed oophorectomy (RRS-DO) as an alternative for
these high-risk individuals (Swanson and Bakkum-Gamez, 2016). While
RRS-DO is not currently accepted as standard of care, the WISP
(NCT02760849), TUBA (NCT02321228), PROTECTOR
(ISRCTN25173360), and SOROCk (NCT04251052) trials are prospec-
tive, multicenter trials investigating the outcomes associated with RRS-
DO (M.D. Anderson Cancer Center, 2019; Harmsen et al., 2015; Gaba
et al., 2021; NRG Oncology, 2021).

While previvors, people with HBOC, are increasingly aware of the
option of RRS-DO to manage their genetic cancer risk, there are few
studies assessing why previvors might choose RRS-DO over RRSO. In
this study, we aimed to better understand the factors, both clinical and
non-clinical, that contributed to previvors’ decisions to select RRS-DO as
a risk reduction strategy.

2. Methods

This study was determined exempt by The Human Research Pro-
tection Program at the Icahn School of Medicine at Mount Sinai
(ISMMS). Research methods were designed in consultation with a
qualitative research expert.

2.1. Participants

Participants were referred by physicians at the Mount Sinai Hospital
Campus and the Blavatnik Family Chelsea Medical Center at Mount
Sinai. Participants were eligible if they were considering or had
considered RRS-DO and if they had a documented deleterious mutation
in one of the following genes associated with ovarian cancer: BRCA1,
BRCA2, BRIP1, PALB2, RAD51C, RAD51D, BARD1, MUTYH, or Lynch-
associated genes. All patients who met this eligibility criteria and pre-
sented to participating providers between June through September 2020
were invited to participate. Previvors who were planning RRSO or who
had already completed RRSO were included as well to allow for further
exploration of the tension arising in the surgical decision-making
process.

2.2. Procedures

The research team designed a semi-structured interview guide
involving open-ended questions. This interview guide explored patient
genetic mutation history, physical and psychological effects of surgical
menopause, sources of information, role of physicians, personal life, and
perceptions after surgery (Supplementary material 1). One member of
the research team conducted interviews over the phone between June-
September 2020 until reaching data saturation. All participants
received a research information sheet outlining possible risks involved
in participation, and participants provided verbal consent to recorded
interviews. All interviews were audio recorded and transcribed verbatim
by a member of the research team. Identifying information was removed
during the transcription process to preserve confidentiality.

2.3. Analysis
The Health Belief Model (HBM) was used as a theoretical framework

to underpin thematic analysis of previvor narratives. First developed in
the 1950s, the HBM is still widely applied to understand health behavior
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and is based on five cognitive constructs: perceived susceptibility,
perceived severity, perceived barriers, perceived benefits, and self-
efficacy (Green et al., 2020).

Two primary investigators, both clinicians, first read through all
interviews (n = 17) using an immersion/crystallization approach, which
involved reading, summarizing, and rereading data (Borkan et al.,
1999). The two investigators then analyzed interviews (n = 4) through
open coding techniques using ATLAS.ti® version 9.0.1, a software pro-
gram for qualitative analysis. Based on the analytic process described by
Boyatzis (Boyatzis, 1998), thematic analysis allowed for themes and
patterns to emerge inductively through cataloguing direct quotes from
interview narratives.

The two primary investigators then met with a moderator, a clinician
trained in qualitative methods, who was blind to the study hypothesis
and interview content. The investigators and moderator explored dis-
crepancies between codes, and they resolved and refined codes. The
investigators were randomly assigned the remaining interview tran-
scripts, and they individually applied this universal codebook to all
transcripts. The investigators continued to revise the codebook
throughout the coding process through an iterative approach as themes
emerged. Codes were then explored within and across transcripts to
identify patterns and connections between interviews.

3. Results

Twenty-two patients were invited to participate, and 17 (age range
31-46) completed interviews with an acceptance rate of 77% (Table 1).
The final codebook was comprised of 31 codes derived inductively from
illustrative quotes. Codes were further categorized into ten sub-themes
and three major themes: motivating factors for selecting surgical risk
reduction options (Supplementary material 2, Table 1), barriers
complicating surgical decision-making (Supplementary material,
Table 2), and facilitating factors for surgical decision-making (Table 2).

Table 1
Descriptive characteristics of interview participants.

Characteristic Previvors (N = 17)
Age, years 38 (31-46)
Age at Diagnosis with Genetic Mutation, years 30 (22-45)
Ethnicity

Hispanic 1.9
Non-Hispanic or Latinx 16 (94)
Race

White 17 (100)
Genetic Mutation

BRCA1 6 (35)
BRCA2 7 (41)
Lynch 3(18)
Other (MUTYH) 1(5.9)
Stage of Surgical Intervention

Planning RRS 6 (35)
Completed RRS 5(29)
Completed RRS-DO 1 (5.9
Planning RRSO 1 (5.9
Completed RRSO 3(18)
Undecided 1(5.9
Prior Mastectomy

Yes 7 (41)
No 10 (59)
Prior Cancer Diagnosis

Breast cancer 1(5.9)
Endometrial cancer 2(12)
None 14 (82)
Marital Status

Married 12 (71)
Single 5(29)
Children

Yes 11 (65)
No 6 (35)

Data are median (range) or n (%).
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The relationship between these codes and sub-themes within the context
of the HBM is depicted in Fig. 1. For the following sub-themes, the term
“most” denotes at least thirteen previvors (76%), “many” denotes at
least eight previvors (47%), “several” denotes at least four previvors
(24%), and “a few” denotes three or fewer previvors.

3.1. Motivating factors for selecting surgical risk reduction option

3.1.1. Perceptions of ovarian cancer risk

Almost all participants expressed a fear of ovarian cancer as the
impetus for pursuing risk reduction. One previvor explained, “I think the
ovarian one is so hard because the silent killer concept is very hard for
me to grasp. And it’s kind of that one feels more out of control than the
other ones.” Previvors who were reluctant to undergo RRSO still viewed
salpingectomy as a risk-reducing measure. One previvor who underwent
RRS-DO stated, “I think for my sanity I needed to just do what I could do
to help myself, and prevent cancer from coming rather than just wait
around and see if it happened.”

Still, despite this risk, several previvors weighed the likelihood of an

And I would really kind of characterize it as more of like a friendly banter of

“I feel like the best perspective you can get is from someone like [my doctor] who sees so many patients who go through
her saying, ‘you know you gotta get this done,” and I would say yeah, but let’s wait till here, let’s wait till then.“

it and sees how it ends up or like someone who’s had it done themselves. The articles are only so useful.«

“So we had a very friendly conversation where I knew she wanted me to take them out. She told me why. She discussed
“I could be proven wrong. But I'm personally comfortable with the risk benefit of keeping my ovaries until 50 at this
everybody. And the breast surgery was just — it sounds like a fuckin’ nightmare, and this sounds like, ‘ah, this is easy.
“To me, like it’s not really that much of a decision. You do it ‘cause you gotta do it. Yeah, there are downsides to it. But
“Then it’s something that you’ve bought into and accepted as opposed to just being sold on, you know. As opposed to
just being convinced of, like, I guess, I didn’t want to be convinced that my situation was dire, drastic, and, you know,
“Iasked her, hey, my old doctor told me about this thing, and she was like, “yeah, I recommend it.” And I was like there

“I think these kinds of things you could just go down a rabbit hole and with the amount of content available with stuff
“I'had a baby and when I was by my OB he said "you know, even if you’'re not ready to get your ovaries out, you know
they’ve shown that as a like, stopgap kind of thing, you can do this now and then do that a little bit later.’

“In my head it’s extremely minor and possibly just because I fielded all the work, I met all the surgeons, I met

“And every single time I see him, it’s yearly, my question is, what is the research? Tell me the research.“
like this. And I just didn’t - I felt like I had enough information to make the decision.“
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Fig. 1. Schematic representation mapping sub-themes and codes onto an adapted Health Belief Model, based on (Sripad et al., 2019) and (Champion and Skinner,

2008; Sripad et al., 2019; Champion and Skinner, 2008).

3.2. Barriers complicating surgical decision-making

3.2.1. Childbearing

Several previvors voiced that they deferred considering risk reduc-
tion altogether until after completing childbearing, and a few described
psychological distress regarding the loss of fertility accompanying risk
reduction. One previvor elucidated, “I feel bad because it’s like this
decision is taken away from me because I have to have this surgery
done.” Still, although several previvors incorporated surgical risk
reduction into their timeline for conceiving or undergoing fertility
treatments, maintaining fertility ultimately did not play a role in
whether previvors chose to undergo RRS-DO versus RRSO.

3.2.2. Negative emotions surrounding surgical decision-making

Many previvors described their decision-making process as one
wrought by confusion and anxiety. Before deciding to undergo RRS-DO,
a previvor explained, “I felt like I spent all this time gathering data and I
felt very anxious and very nervous and very uneasy.” A few previvors
who preferred RRS-DO also voiced concern about insufficient risk
reduction. One previvor said, “I don’t know if I'm gonna feel any relief
after getting the fallopian tubes out ‘cause right now I don’t know how
much of the risk I'm mitigating doing that. But it’s the right path.”

Most previvors also voiced frustration regarding the need for more
definitive data and research behind surgical options and ovarian cancer
risk, and previvors who were not BRCA1/2 mutation carriers vocalized
that a lack of data precluded them from making an informed decision.
For example, one previvor stated, “We were sort of desperately looking
for more information on the EPCAM mutation and sort of like, more
research saying our risks might be a little lower... Every time I've asked
the doctor it’s been like every research article or any evidence that I've
found, like ‘there’s just not enough of you to have been researched and
we just don’t know yet.””

3.2.3. Negative interactions with others

Several previvors felt alienated by their providers as they navigated
the risk reduction process. As one previvor reflected, her providers failed
to provide her with adequate counseling while she weighed her risk
reduction options. This previvor felt that “it was ‘ovaries, ovaries,
ovaries, now, now, now.” And also no real discussion about what the rest
of my life would look like, as far as going into menopause so early and
abruptly.”

3.3. Facilitating factors for surgical decision-making

3.3.1. Role of information

Most previvors actively sought out information and data, which
played a central role in their decision to undergo RRS-DO or RRSO. One
previvor who underwent RRS-DO stressed her independence in this
process: “In terms of the studies, that was extremely important to me.
Particularly larger ones and longer ones, ‘cause, you know, that’s where
the proof is essentially. And for me as a lawyer I'm very proof and fact
driven.” RRS-DO-focused previvors were also more likely to utilize a
variety of resources to collect information, from scholarly articles to
websites to family and friends. Still, while several previvors found it
helpful to explore information on their own, others felt that “there’s just
so much clutter” and “it’s just so easy to put out information that’s
manipulative.”

3.3.2. Relationships with provider

RRS-DO-focused previvors expressed that shared decision-making
with their physicians empowered them to select their preferred risk
reduction strategy. One previvor explained how having rapport with her
physician encouraged her to pursue RRS-DO: “I've also built a rela-
tionship with [my doctor] at this point over many, many years. And so I
feel very comfortable with her, Ilike her a lot, I trust her implicitly, and I
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thought it was a good, you know, compromise.”

Previvors also valued their providers’ expertise in risk reduction. For
one previvor, learning about other previvors’ experiences through her
gynecologic oncologist helped her settle on RRS-DO: “She gave me a
little bit of insight into sentiments of other people who’ve made this
decision... Typically I'm pretty fact and data driven, but in this case I
actually think that it was helpful to hear other people’s thought process
and it was similar, or other processes that I maybe didn’t even think of.”

Self-advocacy with physicians was a crucial component of the risk
reduction process for RRS-DO-focused previvors. One previvor who
underwent RRS described such conversations: “So about two and a half
years ago I had a whole discussion with [my doctor] and we took out the
other fallopian tube, but we negotiated. Because she, at the time, wanted
me to do my ovaries. And I really wanted to buy myself some more time,
so there was a discussion... I'm a tough negotiator.” RRSO-focused
previvors, however, were more likely to rely solely on their provider’s
recommendation. One previvor simply said, “If I pick a doctor who I
trust I really just follow their recommendations.”

3.3.3. Cognitive process of decision-making and perceiving surgical options

Both RRS-DO and RRSO- focused previvors asserted that their choice
seemed obvious and inevitable. Once they discussed options with their
physician, the RRS-DO-focused previvors described this preference as a
“brilliant idea” and “a no-brainer.” RRSO previvors used similar termi-
nology, as their decision was “clear cut” and “pretty easy.”

For several, first pursuing RRS enabled previvors to delay decision-
making surrounding surgical menopause. One previvor explained,
“I’'m just kinda hanging on to that ‘I don’t have to think about it feeling,
‘cause I can just deal with the fallopian tubes first... and then I can do my
research and make decisions later.” Other previvors viewed RRS as a
pragmatic, intermediary step as they anticipated more data regarding
RRS-DO outcomes. As one previvor asserted, “Science moves quickly.
And I'm just trying to wait it out.”

3.3.4. Positive emotions surrounding surgical decision-making

For both RRSO and RRS-DO focused previvors, positive reinforce-
ment from others helped previvors feel reassured in their decision. For
example, as one previvor recounted, “I feel like I finally, after all these
years, having this surgery scheduled three times, like I got off the phone
with [my doctor] and felt confident in what I was doing. And I really
haven’t looked back since then.” Acceptance also permitted previvors to
move forward with surgical prophylaxis, and one previvor painted this
experience almost as transcendent: “I was in complete alignment in
what’s right for me. And I think when you are in that state, when you get
to that place where you are at peace with your decision and you know
that this is the right thing for you, then there is no place for fear and
doubt and any of that.”

4. Discussion

In this study, using the HBM as a theoretical framework shed light on
the barriers, motivating factors, and facilitating factors impacting pre-
vivors’ selection of RRS-DO as a risk reduction strategy. RRS-DO-focused
previvors differed from RRSO-focused previvors in several distinct ways,
as they rationalized their ovarian cancer risk, prioritized the delay of
surgical menopause, advocated for themselves and partnered with
providers, and viewed RRS as a stepwise approach to risk reduction.

Other qualitative studies involving people with BRCA1/2 mutations
have similarly assessed factors impacting risk reduction choices. Studies
in the Netherlands and England identified maintaining ovarian function
as the major facilitator and priority, respectively, for previvors selecting
RRS-DO (Arts-de Jong et al., 2015; Gaba et al., 2021). Concerns about
undergoing surgery and ambivalence about HRT have also been
described as deterrents to surgical prophylaxis, and anxiety regarding
personal cancer risk has been a motivator behind why some previvors
pursue RRSO (Segerer et al., 2020; Bhavnani and Clarke, 2003; Brotto
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et al., 2012; Kenen et al., 2007; Hurley et al., 2001; Segerer et al., 2020;
Herrmann et al., 2018). Our study built upon these prior studies, as we
interviewed people with a variety of deleterious mutations and further
delved into the dynamics of the patient-provider relationship. As such,
our findings offered another window into the risk reduction process, and
they suggested that addressing previvor concerns through improved
communication and patient education may enhance decision-making.

It is important to note that although RRS-DO is gaining popularity
among previvors, this strategy is not currently accepted as standard of
care. According to the Society of Gynecologic Oncology (SGO), RRS-DO
should be offered only to previvors who would otherwise defer or
decline risk reduction entirely (SGO Clinical Practice Statement, 2021).
In our findings, unlike in a prior study, uncertainty in the effectiveness of
RRS-DO did not compel previvors to select RRSO (Arts-de Jong et al.,
2015). These previvors remained optimistic that RRS would enable them
to await more information from ongoing trials prior to considering oo-
phorectomy. The currently accruing SOROCk trial will eventually
answer these questions for BRCA1 mutation carriers, but with 20 years
of follow up, the results will likely not be timely enough for those
currently pursuing surgical risk reduction.

The results of this current study have important implications for
clinical practice, as developing a relationship with a physician based on
trust and mutual respect was central to previvor decision-making. Pre-
vivors voiced that learning about other previvors’ experiences with risk
reduction through the perspective of the gynecologic oncologist
enhanced informed decision-making, which was consistent with prior
studies demonstrating the impact of experiential knowledge rather than
statistics alone (Siyam et al., 2018; Kenen et al., 2007; Herrmann et al.,
2018).

This study has several strengths. To our knowledge, this study is the
first in the United States to apply the HBM to ovarian cancer risk
reduction and use in-depth interviews to understand why previvors
might select RRS-DO over RRSO. Additionally, this comprehensive
qualitative approach fully characterized the values and experiences that
individually and collectively impacted previvor decision-making. A
semi-structured interview format focused on questions that typically
arise in patient discussions about surgical prophylaxis while simulta-
neously allowing for participants to explore ideas that arose organically.

This study also had several limitations. All previvors were recruited
from one gynecologic oncology practice at a major academic medical
center in New York City and were primarily non-Hispanic white people.
As such, findings cannot be generalized to the population of people with
HBOC as a whole. Historically, providers have initiated fewer discus-
sions regarding genetic testing with Black and Spanish-speaking His-
panic women, and Black people with BRCA1/2 mutations have had
significantly lower rates of RRSO (Cragun et al., 2017; Armstrong et al.,
2005; Forman and Hall, 2009). These disparities, evidence of long-
standing systemic racism, may explain the lack of ethnic and racial di-
versity among this study’s participants, although there is irrefutably an
unmet need to improve patient education and access to care for people
of color who would benefit from risk reduction. Next, findings did not
fully capture the way in which breast cancer shaped attitudes towards
ovarian cancer risk reduction. The median age of previvors in this study
was 38 years, and seven previvors had mastectomies by the time of
interview, which together may account for, in part, the low incidence of
breast cancer in this particular group.

Ultimately, insights from these previvor narratives can help physi-
cians better understand how each individual patient approaches
decision-making and enable physicians to partner with previvors more
effectively throughout the risk reduction journey. Improving patient
education regarding surgical menopause and prioritizing communica-
tion and shared decision-making may build previvor confidence and
satisfaction with surgical prophylaxis, allowing each previvor to pursue
arisk reduction strategy that best fits individual goals and values. Future
studies should employ qualitative methods to better understand factors
impacting the ovarian cancer risk-reduction process for people of color
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and non-English speaking people and to assess the role of expanded
health information for these populations. Future studies should also
address how previvor and provider opinions shift with forthcoming data
from the WISP, TUBA, PROTECTOR, and SOROCK trials.
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