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Simple Summary: Reproductive decision-making is a complex process and is influenced by personal,
medical, and sociocultural factors. Relatively little is known about reproductive decision-making
in women harboring mutations in the BRCA1 and/or BRCA2—pathogenic variants that confer
different cancer risk profiles and underlie hereditary breast and ovarian cancer. A deeper understanding of BRCA+ women’s experiences is needed to develop tailored approaches to reproductive
decision-making—a central aspect of precision health. This study provides findings to guide tailored
interventions to enhance precision health for BRCA+ women of reproductive age.
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Abstract: This mixed-methods study sought to deepen our understanding of self-concept and
experiences in balancing cancer risk/reproductive decisions after learning of BRCA+ status. First,
a quantitative survey of BRCA+ women (n = 505) examined the childbearing status, risk-reducing
surgery, and self-concept. At the time of testing, 307/505 (60.8%) women were of reproductive age
(<40 years-old), 340/505 (67.3%) had children, and 317/505 (62.8%) had undergone risk-reducing
surgery. A younger age at the time of the testing was significantly associated with the decision to have
children after learning BRCA+ status or undergoing risk-reducing surgery (p < 0.001). Compared
to older women, BRCA+ women of reproductive age, exhibited a more negative self-concept with
significantly higher vulnerability ratings (p < 0.01). Women with a cancer diagnosis exhibited a more
negative mastery ratings and worse vulnerability ratings (p < 0.01) than women without a cancer
history. Compared to childless counterparts, significantly higher vulnerability ratings were observed
among BRCA+ women who had children before learning their BRCA status and/or undergoing
risk-reducing surgery (p < 0.001). Subsequently, a subset of women (n = 40) provided in-depth
interviews to explore their experiences in decision-making. The interviews provided insights into the
effects of BRCA status on decisions regarding relationships, childbearing, cancer risk management,
and communicating BRCA risk to children. Integrating quantitative and qualitative findings identifies
targets for tailored interventions to enhance precision health for BRCA+ women of reproductive age.
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1. Introduction
Technological advances and growing applications of genomics in clinical practice have
increased the availability and utilization of genetic testing for variants in breast cancer 1
and 2 (BRCA) genes [1,2]. Genetic testing for BRCA genes informs the individual lifetime
risk of developing hereditary breast and ovarian cancer (HBOC) and other BRCA-related
cancers [3,4]. In the general population, the risk of developing breast and ovarian cancer is
12.9% and 1.2%, respectively [5]. Importantly, BRCA variants underlie hereditary breast
and ovarian cancer (HBOC), and women harboring a pathogenic variant (mutation) in
BRCA 1 have up to a 72% lifetime cumulative risk of breast cancer and up to 44% risk
of ovarian cancer. For women carrying a BRCA 2 pathogenic variant, breast and ovarian
cancer risks are 69% and 17%, respectively [6,7]. Importantly, pathogenic BRCA variants
have an autosomal dominant inheritance. Thus, men and women alike have a 50% risk of
passing the BRCA variant to their offspring [3].
The Centers for Disease Control and Prevention identify HBOC as a ‘Tier 1’ genetic condition meaning that evidence-based guidelines and recommendations support a significant
benefit for early detection (i.e., genetic testing) and intervention—with reduced morbidity
and mortality. When genetic testing reveals a pathogenic BRCA variant, individuals are
faced with several complex decisions that are related to their personal cancer risk, how to
communicate results to at-risk blood relatives, as well as health decisions (i.e., enhanced
surveillance, medical management, and/or risk-reducing surgeries) [8]. Indeed, much of
the BRCA literature has focused on women’s decision-making regarding genetic testing and
risk-reducing surgeries (i.e., mastectomy, salpingo-oophorectomy, hysterectomy). However, learning one’s BRCA+ status and the risk of passing the BRCA pathogenic variant to
offspring may significantly impact reproductive decision-making [1,2,4,8,9].
A 2020 integrative review only identified five articles on reproductive decision-making
in BRCA+ women [8]. Given the paucity of literature on the subject, study authors highlighted the need for further investigation to better understand how the emotional response
to BRCA status and women’s values and beliefs influence reproductive decision-making [8].
We, and others, have previously reported a range of emotional reactions and coping responses after the disclosure of a BRCA+ status, including confusion, sadness, feeling
“blindsided”, uncertainty, anger, denial, and guilt [10–13]. Prior studies also suggest that
women may experience altered self-concept (i.e., an individual’s sense of identity), including feelings of vulnerability, stigma, and decreased self-confidence that impair the
health-related quality of life [14]. Such emotional responses and altered self-concept can
affect health decisions/behaviors and interfere with planning for the future [15]—including
reproductive decisions. Women of reproductive age harboring pathogenic BRCA variants
have a range of reproductive options, including attempting to conceive naturally (with or
without a prenatal genetic diagnosis); utilizing assisted reproductive technologies (ART)
with donor sperm/ova, or opting for in vitro fertilization (IVF) with pre-implementation
genetic testing/diagnosis; and pursuing adoption, or choosing not to have biological
children [8,9]. Importantly, pregnancy is safe and there is no increased risk of adverse
maternal/fetal outcomes in women with breast cancer who harbor a pathogenic BRCA variant [16]. Further, ART does not appear to increase the risk of cancer recurrence among breast
cancer survivors that are harboring pathogenic BRCA variants [17]. To date, relatively
little is known about BRCA+ women’s reproductive decision-making or how counseling and support can be tailored to support high-quality decisions that are informed and
aligned with an individual’s values and preferences. Moreover, given the differing cancer
risk profiles between BRCA1 and BRCA2, it is unknown whether women’s reproductive
decision-making differs between those harboring a BRCA1 vs. BRCA2 variant.
Precision health is an emerging approach to individualizing healthcare and improving
outcomes for health and wellbeing [18]. Tailored approaches are central to precision health
and focus on proactive, personalized solutions to health issues that integrate genetic, behavioral, environmental, and individual lifestyle factors [18,19]. It is widely acknowledged that
genetic counseling and reproductive decision-making should be individualized to support
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informed decisions [8]. Women need to be informed of the potential risks, benefits, and
limitations of reproductive options, and comprehensive discussion should elicit a women’s
preferences and consider individual goals, needs, value systems, as well as cultural and
religious beliefs [8]. As such, precision health can individualize management strategies
and approaches to support reproductive decisions for BRCA+ women.
We posit that a more comprehensive understanding of BRCA+ women’s experiences
regarding reproductive decision-making could propel clinical care beyond guideline-based
recommendations (designed for populations) towards a more tailored, personalized approach to care that is acceptable and responsive to individual needs [20,21]. Therefore,
we aimed to better understand self-concept and reproductive decision-making in BRCA+
women to guide the development of tailored approaches to decisional support and promote
precision health for women harboring pathogenic BRCA variants.
2. Materials and Methods
An explanatory, sequential, mixed-methods design was employed because it provides a deeper understanding of how BRCA+ status affects women’s self-concept and
reproductive decision-making at different stages in life. Briefly, the quantitative sur-vey
examined self-concept and reproductive decisions among BRCA+ women in adulthood.
Subsequently, qualitative interviews were conducted with a subset of sur-vey respondents
to explore BRCA+ women’s psychosocial experiences and decision-making process in
detail.
The study was approved by the Boston College institutional review board, and all
the participants provided opt-in electronic informed consent before the initiation of the
study procedures. The data are reported according to Strengthening the Reporting of
Observational studies in Epidemiology (STROBE) [22].
2.1. Participants and Procedures
We used a purposive sample for this mixed-methods study. English-speaking adult
women (18+ years-old) harboring a pathogenic BRCA variant were included in this study.
We purposefully selected women in different reproductive ages and childbearing status.
The participants were recruited (January 2015–September 2018) in collaboration with
patient support organizations (Facing Our Risk of Cancer [FORCE], National breast Cancer
Coalition, Bright Pink) as previously described [11].
First, we used an online quantitative survey to examine BRCA self-concept, childbearing status, and risk management strategies (i.e., risk-reducing surgery) after learning of their
BRCA+ status. Following informed consent, the participants provided socio-demographic
data (i.e., age, race, marital status), reproductive information (i.e., childbearing status, number of biologic/adopted children), and details on risk management decisions (i.e., actual
or planned risk-reducing surgery). The participants completed the BRCA Self-Concept
Scale [15]. The 17-item instrument uses a 7-point Likert-type scale to assess self-concept
across three subscales: stigma (8 items, α = 0.87), vulnerability (5 items, α = 0.80), and
mastery (4 items, α = 0.81). Total and subscale scores are averaged, and higher scores
represent a more negative self-concept (α = 0.89). The stigma subscale measures how much
women feel stigmatized by their BRCA genetic test result and the negative feelings toward
themselves (e.g., increasingly secretive, feeling isolated, labeled, burdened, loss of privacy).
The vulnerability subscale measures feelings of helplessness concerning their physical
condition (e.g., distrust of their body, worries about cancer risk, and passing cancer risk
to offspring). The mastery subscale measures self-confidence in dealing with a positive
BRCA test result and a perceived sense of control of their health [15]. We defined women of
‘reproductive age’ as participants between the ages of 18 and 40. This cut-off was based on
the anticipated age-related decline in fertility as well as increased rates of aneuploidy and
spontaneous abortion in women after age 40 years [23]. For the quantitative survey, 623
online survey responses were received through patient support organizations. Incomplete
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surveys and those participants not meeting inclusion criteria were excluded (n = 118). In
total, 505 participants (81% of respondents) were included in the analyses.
Subsequently, we conducted qualitative interviews to explore women’s ‘lived experiences’ and reproductive decision-making after learning their BRCA+ status. A subset of
survey participants provided a semi-structured telephone interview that was conducted by
a single study investigator (SHB). Although a minimum of 24 interviews is typically needed
to reach meaning saturation, we included 40 women to develop a rich understanding of
their lived experiences [24]. In-depth telephone interviews (60–120 min) were used to capture the women’s experiences in having a pathogenic BRCA variant and their reproductive
decisions. The investigator started each discussion by asking the interviewee to “share your
BRCA story”. Subsequent questions elicited personal medical history—including experiences with genetic testing, disease management (e.g., risk-reducing surgery), and probing
reproductive decisions before and/or after learning their BRCA status (i.e., satisfaction,
distress, regret). The interviews were audio-recorded, transcribed verbatim, and memos
were recorded for each interview. Following transcription, the participants were given the
option to review their transcribed interview to edit and clarify responses. No participants
chose to review their transcripts.
2.2. Analysis
Quantitative data were analyzed using the Statistical Package for the Social Sciences
(SPSS, V20.0) [25]. The sociodemographic data are reported using descriptive statistics. The
normality of the data was assessed using the Kolmogorov–Smirnov test. Bivariate analysis
was used to compare the variables between the reproductive age groups (i.e., ≤40 years-old
vs. 40+ years-old) by employing the Chi-square test, Mann–Whitney U test, and a Kruskal–
Wallis one-way ANOVA with post hoc tests (as appropriate). Pairwise comparisons were
created based on age at the time of BRCA testing, childbearing status in relation to BRCA
testing, and childbearing status in relation to risk-reducing surgery. A p value < 0.05 was
considered statistically significant.
Qualitative interview data were analyzed using template analysis. A relative strength
of template analysis is that it follows a structured ‘top-down’ approach using a priori
coding templates (termed “themes”) that were identified from the literature or quantitative
findings. In the present study, the template themes were drawn from the quantitative
survey results of BRCA+ women (described above). Template analysis allows additional
sub-themes and dimensions to modify and provide depth to the initial template themes
(i.e., quantitative findings). The sub-themes and dimensions are identified using a “bottomup” approach that is based on a line-by-line “grounded reading” of the transcripts [26,27].
Detailed memos for each interview included codes (with corresponding line numbers).
Two investigators (SHB, SVS) independently coded interview data and created memos.
Emergent analytical themes are identified and evaluated in subsequent interviews. A total
of three investigators (SHB, MS, AAD) discussed emergent themes arising from the iterative
coding of interview transcripts, and all the investigators agreed to the final coding structure.
The iterative coding process enables the identification of emergent sub-codes (representing
new analytical ideas) and dimensions (providing additional context and nuance of the
sub-codes) to expand on the a priori template themes from the quantitative survey, thereby
deepening our understanding of the lived experiences of women harboring pathogenic
BRCA variants.
3. Results
We conducted an explanatory, sequential, mixed-methods study integrating a quantitative survey (n = 505) and qualitative interviews (n = 40). Women ranged in age from 18 to
70 years-old. In total, 45.1% 228/505 (45.1%) were of reproductive age (i.e., ≤40 years-old).
Overall, most women identified as non-Hispanic White, married, college-educated, and
employed full-time with an annual household income > USD75,000 (i.e., middle class)
(Table 1).
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Table 1. Sociodemographic of the study participants.

Age at the time of study
18–25 yrs.
26–30 yrs.
31–35 yrs.
36–40 yrs.
41–50 yrs.
51–60 yrs.
61–70 yrs.
Race and ethnicity
White/Caucasian
Hispanic and/or Latino
Black/African-American
Asian/Asian-American
American Indian/Alaska
Native
Mixed/Other
Marital status
married
single
not reported
Education
high school
some college
college/advanced degree
not reported
Employment
full time
part-time
unemployed
student
retired
other
Household income (annual)
>$126,000
$76,000–125,000
<$75,000
not reported

Quantitative Survey (N = 505)

Qualitative Interview (N = 40)

n (%)

n (%)

19 (3.8%)
42 (8.3%)
71 (14.1%)
96 (19%)
156 (30.9%)
86 (17%)
35 (6.9%)

8 (20%)
5 (12.5%)
8 (20%)
7 (17.5%)
7 (17.5%)
3 (7.5%)
2 (5%)

474 (93.9%)
6 (1.2%)
4 (0.8%)
5 (1.0%)

35 (87.5%)
1 (2.5%)
-

2 (0.4%)

-

12 (2.4%)

4 (10%)

334 (66.1%)
170 (33.7%)
1 (<1%)

26 (65%)
14 (35%)
-

47 (9.3%)
292 (57.8%)
157 (31.1%)
9 (1.8%)

26 (65%)
14 (35%)
-

298 (59%)
85 (16.8%)
73 (14.5%)
17 (3.4%)
31 (6.1%)
1 (<1%)

30 (75%)
2 (5%)
6 (15%)
2 (5%)
-

127 (25.1%)
140 (27.7%)
208 (41.1%)
30 (5.9%)

6 (15%)
18 (45%)
4 (10%)
12 (30%)

3.1. Clinical and Reproductive Characteristics of BRCA+ Women
At the time of BRCA testing, 307/505 (60.8%) were of reproductive age, and a third
of the women (170/505, 33.7%) had received a cancer diagnosis (i.e., breast or ovarian).
The rates of women harboring BRCA1 and BRC2 were similar (236/505, 46.7% vs. 259/505,
51.3%, p = 0.15). In total, 317/505 (62.8%) women reported having had risk-reducing
surgery (i.e., single/double mastectomy, salpingo-oophorectomy). Almost two-thirds of
the women (324/505, 64.2%) had biological children (Table 2). Of the women who had
risk-reducing surgery, 68.1% (216/317) had biological children. Neither personal history of
a cancer diagnosis nor having undergone risk-reducing surgery differed according to the
genetic variant (i.e., BRCA1 vs. BRCA2).
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Table 2. Clinical and reproductive characteristics of BRCA+ women (n = 513).
Characteristics
Personal history of cancer
yes
no
not reported
Age at the time of the genetic testing
Of reproductive age (≤40 yrs.)
18–25 yrs.
26–30 yrs.
31–35 yrs.
36–40 yrs.
Non-reproductive age (40+ yrs.)
41–50 yrs.
51–60 yrs.
61–70 yrs.
Pathogenic BRCA variant
BRCA1
BRCA2
BRCA1 & BRCA2
History of risk-reducing surgery *
yes
no
other surgery (not risk-reducing)
not reported
Children
biological child(ren)
adopted child(ren)
no children

n (%)
170 (33.7%)
290 (57.4%)
45 (8.9%)
307 (60.7%)
43/307 (14%)
87/307 (28%)
69/307 (22%)
108/307 (36%)
198 (39.2%)
133/198 (67.1%)
50/198 (25.2%)
15/198 (7.5%)
236 (46.7%)
259 (51.3%)
10 (2%)
317 (62.8%)
97 (19.2%)
39 (7.7%)
52 (10.3%)
324 (64.2%)
16 (3.2%)
165 (32.7%)

* single/double mastectomy, oophorectomy, hysterectomy.

3.2. Relationship between Timing of BRCA Testing, Childbearing Status, and Reproductive
Decisions
Women of reproductive age (18–40 years-old, n = 307) at the time of the genetic testing
were categorized into one of four groups: (1) the women who had children before BRCA
testing (n = 134, 43.6%); (2) the women who had children after BRCA testing (n = 18, 5.9%);
(3) the women who had children before and after BRCA testing (n = 30, 9.8%); and (4) the
women who had no children (n = 116, 37.8%). Significant differences in the reproductive
decisions for childbearing were observed across the age groups of women of reproductive
age following BRCA testing (p < 0.001). Notably, few women (16.1%) had children after
learning their BRCA+ status—regardless of having children before BRCA testing. Among
younger women (26–30 years-old), most (13/18, 72.2%) had their first child after testing, and
11/30 (36.7%) had another child after learning their BRCA+ status. In contrast, few BRCA+
women in their late 30 s chose to have children after testing. Younger women were more likely
to have another child (or their first child) after testing BRCA+ (p < 0.001). Moreover, among
the women who were childless at the time of BRCA testing, only 18/298 (6%) had children
after learning their BRCA status, and the vast majority of those women (16/18, 88.9%) were
under 30 years-old (Figure 1).
3.3. Relationship between Risk-Reducing Surgery, Childbearing Status, and Reproductive
Decisions
Significant differences in childbearing status were observed across the age groups of
women of reproductive age concerning risk-reducing surgery (p < 0.001). Of the 236 women
of reproductive age who had risk-reducing surgery, 106/236 (44.9%) had children before the risk-reducing surgery, while only 4/236 (1.7%) had children after surgery, and
10/236 (4.2%) had children before and after surgery. A total of 139/236 (58.8%) of women
of reproductive age provided information on their specific risk-reducing surgery. Most
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reducing surgery (right panel, n = 236). The childbearing status among 18–25 year-old women difrisk-reducing surgery (right panel, n = 236). The childbearing status among 18–25 year-old women
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differed significantly from other age groups. Bars depict comparisons, * denotes p < 0.001.
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However, age-related differences were noted. The women who tested BRCA+ during their
reproductive years (<40 years-old) had significantly worse self-concept compared to older
women (p < 0.05). The scores for ‘stigma’ and ‘mastery’ subscales were similar regardless
of age (i.e., ≤40 vs. >40 years-old), childbearing status, or risk-reducing surgery. Women
with a personal history of cancer exhibited higher (worse) ‘vulnerability’ subscale scores
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Table 3. BRCA self-concept scale scores in BRCA+ women (n = 505).
Stigma
(Mean ± SD)

Vulnerability
(Mean ± SD)

Of reproductive age at the time of BRCA testing
≤40 years-old (n = 312)
3.20 ± 1.2
4.58 ± 1.4
40+ years-old (n = 201)
3.06 ± 1.4
4.22 ± 1.4
Z (p value)
−1.41 (0.15)
−2.75 (0.006)
Personal history of cancer
yes
3.11 ± 1.3
4.62 ± 1.4
no
3.17 ± 1.3
4.32 ± 1.4
Z (p value)
−0.50 (0.61)
−2.28 (0.02)
Pathogenic BRCA variant
BRCA1
3.14 ± 1.3
4.38 ± 1.5
BRCA2
3.19 ± 1.3
4.50 ± 1.3
BRCA1 & BRCA2
2.80 ± 1.2
4.33 ± 1.3
H (p value)
0.71 (0.70)
0.36 (0.83)
Childbearing status and BRCA testing †
child(ren) before
3.12 ± 1.3
4.61 ± 1.4
testing
child(ren) after testing
3.49 ± 1.3
4.97 ± 1.3
child(ren) before &
2.95 ± 1.3
4.56 ± 1.4
after testing
no children
3.23 ± 1.3
4.14 ± 1.4
H (p value)
2.22 (0.52)
11.58 (0.009) a
Childbearing status and risk-reducing surgery ††
child(ren) before
3.00 ± 1.3
4.59 ± 1.4
surgery
child(ren) after surgery
3.08 ± 1.8
4.73 ± 1.2
child(ren) before &
3.23 ± 0.9
4.54 ± 1.0
after surgery
no children
3.23 ± 1.3
4.14 ± 1.4
H (p-value)
3.13 (0.37)
7.81 (0.05)

Mastery
(Mean ± SD)

Total
(Mean ± SD)

5.36 ± 1.1
5.36 ± 1.1
−0.01 (0.99)

4.11 ± 0.8
3.95 ± 0.8
−2.23 (0.02)

5.20 ± 1.1
5.46 ± 1.1
−2.84 (0.005)

4.05 ± 0.8
4.05 ± 0.8
−0.18 (0.85)

5.40 ± 1.2
5.33 ± 1.1
5.25 ± 0.9
1.52 (0.46)

4.03 ± 0.8
4.08 ± 0.8
3.83 ± 0.7
0.99 (0.60)

5.32 ± 1.1

4.08 ± 0.8

5.41 ± 1.2

4.37 ± 0.7

5.34 ± 1.1

3.97 ± 0.8

5.39 ± 1.2
0.63 (0.88)

4.00 ± 0.8
3.47 (0.32)

5.33 ± 1.1

4.02 ± 0.8

6.00 ± 0.6

4.25 ± 0.9

5.37 ± 1.1

4.12 ± 0.5

5.39 ± 1.2
1.07 (0.78)

4.00 ± 0.8
0.61 (0.89)

Significant results are noted in bold text. † Total n = 480; children before testing n = 267, after testing n = 18;
before & after n = 30; no children n = 165. †† Total n = 376; children before surgery n = 197, after surgery n = 4;
before & after n = 10; no children n = 165. a Significant difference only between ‘children before testing’ and ‘no
children’.

3.5. Qualitative Interviews on Learning BRCA Status and Reproductive Decision-Making
Subsequent qualitative interviews (n = 40) were used to enrich, contextualize, and
refine the significant findings of the quantitative survey. The representative quotes mapping
to the quantitative findings are depicted in Table 4. The quotes depict BRCA+ women’s
‘lived experience’ providing context and insight into understanding significant survey
findings (i.e., childbearing status at the time of BRCA testing, weighing risk-reducing
surgery and childbearing, BRCA+ status, and self-concept). The women who were single
and/or did not have a partner when they learned their BRCA+ status described challenges
relating to reproductive decisions as well as intimate and/or romantic relationships and
marriage. Some women struggled with decisions and felt uncertain about their future
prospects for marriage and childbearing (Table 4 Quantitative Survey C, Interviewee #19).
Most women who had children before the BRCA testing expressed a sense of relief and
gratitude that they had reached ‘life milestones’ (i.e., childbearing and breastfeeding)
before learning their BRCA+ status. However, some women shared their difficulty with
reproductive decisions (i.e., to have an additional child) after learning they were BRCA+.
One woman considered it selfish even to think about having another child after
learning her BRCA+ status: “It was this message that it was very selfish to consider having
a third child and then run the risk of getting cancer while I was pregnant or right after the
baby was born” (Interviewee #3, 32 yo). Some women were initially traumatized and upset
but subsequently found comfort in having already accomplished a ‘life milestone’ (having
children) and learning their BRCA status did not alter their reproductive plans (Table 4
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Quantitative Survey A, Group 1 quote). Women who had children prior to BRCA testing
conveyed confidence in managing their cancer risk (i.e., medical/surgical interventions)
with little concern for how treatment decisions might affect childbearing plans. However,
the women who had children before testing described feelings of ‘parental guilt’ related
to having possibly transmitting their pathogenic BRCA variant to their child(ren). Most
women were preoccupied with the implications of BRCA on their children—specifically
their daughters. Women were very distressed and felt unsure how to communicate their
BRCA status to their children and explain how BRCA might affect different aspects of their
child(’s) life (e.g., marriage and childbearing) (Table 4 Quantitative Survey C, Interviewee
#3).
Table 4. Integration of quantitative and qualitative findings.
Quantitative Survey
Significant Findings

Qualitative Interviews
Representative Quotes Depicting Women’s ‘Lived
Experience’

A. Childbearing status at the time of BRCA testing
Group 1: “I was pretty upset for a few months, but I was also like
‘I’m done having my kids, I’ve done that. I’m done, I’ve nursed my
kids . . . my babies’. You know, they’re growing up . . . I’m done with
that part of my life.” (Interviewee #5)

•

Women of reproductive age comprised four groups:
(1)
(2)
(3)
(4)

•

•
•

had children before testing
had children after testing
had children before & after testing
had no children

Significantly more women were of reproductive age when
they underwent BRCA testing. Most BRCA+ women had
children before testing.
Most women of reproductive age with children opted not
to have children after learning their BRCA status.
Women earlier in their reproductive years were more likely
to have children after learning their BRCA status.

“I like always hated kids, but now... How do I know five years from
now? I’m not gonna want a kid or have kids . . . Like a lot of my
friends are older than me, and they are getting engaged, getting
married, or they’re having kids. And I’m like crap, like, maybe I do
want to do that... I feel like I would be thinking about that stuff a lot
later if I didn’t know about BRCA.” (Interviewee #1)
Group 2: “I’ve had friends that have said, ‘Well, I can’t believe that
you’d want to have kids with that [BRCA].’ And I’m like . . . it kind of
shocks me sometimes because I’m like, ‘Really’? You think this is the
worst thing I could have?’ I kind of think that you know . . . I look at
some of the other things you could have, and I’m like, ‘I’ll take my
BRCA, and I’ll be happy about it.” (Interviewee #15)
Group 3: “I didn’t know if I would have had a third child or not. I
think going through this process . . . it was ultimately my choice to
have another one, and I knew when I was turning thirty-five, I wasn’t
gonna have that choice anymore. So, we . . . we ended up um . . .
having another child eighteen months later . . . I always wanted a
bunch of kids.” (Interviewee #6)
Group 4: “My husband and I have been together for about 13 years
now, and neither of us had ever had the inkling to want children in our
entire life. We already knew, even before we found out about [BRCA],
that we weren’t going to have kids. It kind of seals the deal for us,
knowing that I could pass this on to them, and I definitely wouldn’t
want to do that. So, it kind of helped solidify the decision not to have
children for us . . . . I want to do a hysterectomy.” (Interviewee #20)
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Table 4. Cont.
Quantitative Survey
Significant Findings

Qualitative Interviews
Representative Quotes Depicting Women’s ‘Lived
Experience’

B. Weighing risk-reducing surgery and childbearing

•

Women of reproductive age who underwent surgery
comprised four groups:
(1)
(2)
(3)
(4)

•

had children before surgery
had children after surgery
had children before & after surgery
did not have children

Women who were earlier in their reproductive years were
significantly more likely to have children after
risk-reducing surgery (or before and after risk-reducing
surgery).

Group 1: “For me, I always knew that I would probably test [BRCA],
but I had . . . it had always been in the back of my mind, and I wanted
to finish my family first. Because I didn’t know necessarily what steps
I would want to take once I found out. But at the same time, it was like
. . . I have two kids that I have to worry about now that I need to figure
out . . . My husband and I had a million and one conversations, and
we decided to try for another child... If we didn’t get pregnant . . .
[then] I was going to figure out my surgical option. So, we [had]
another baby . . . I had my salpingectomy at six weeks post-partum.
At thirty-four, I’m not ready to go through menopause, and so I’m
going to breastfeed this baby until she’s six months old . . . and I’m
hoping to do my mastectomy in December.” (Interviewee #12)
Group 2: “My boyfriend and I... have a ring. We’re getting engaged
in the next few weeks. So, I want to get married, and I know I want to
have one kid. I’ve always felt that way. I just want to have one kid. So
when I get that . . . in like, the next three to four years . . . not out of
the way, but for lack of a better term. I then think that I will go ahead
and have the surgery. So, sometime in my thirties, my early thirties
. . . I want to have the surgery.” (Interviewee #13)
Group 3: “That [not being able to breastfeed] was something else that
I had to . . . like, mourn and come to terms with. You know? Having
her [another child] after all of this and not having that option to
breastfeed.” (Interviewee #8)
Group 4: “And then, eventually I realized . . . you know what I
mean? If I’m not going to have a baby . . . why? And with my horrible
history . . . why not do it [surgery] you know?” (Interviewee #7)

C. BRCA+ status and self-concept

•
•

•

Women of reproductive age had altered self-concept with
significantly higher ratings of ‘vulnerability’.
Women of reproductive age with children at the time of
BRCA testing exhibited significantly higher ratings of
‘vulnerability’ compared to similarly aged, childless
BRCA+ women.
Women with a personal cancer history exhibited
significantly better ratings of ‘mastery’ and worse ratings
of ‘vulnerability’ than women without a personal cancer
history.

“I feel like there’s multiple ticking time bombs. I feel like there’s a
ticking time bomb related to my fertility and when I need to . . . need
to meet someone, get married, have children.” (Interviewee #19)
“I have no idea how to tell them [daughters]. What I do know is, I don’t
want them [doctors] testing them [daughters] until they’re in their
thirties, because I don’t want them [daughters] picking these guys that
are the wrong guys and having children early because they’re worried
about it [BRCA]” (Interviewee #3)
“Thinking about, um, when to tell her [daughter]. When . . . when to
push her to get tested? Things like that. It’s really about . . . like, when
do you tell them? It’s almost like . . . you know, adopting a child.
When do you tell them something like this?” (Interviewee #2)

Upon learning their BRCA+ status, women had to weigh cancer risk management decisions (i.e., risk-reducing surgery)—interventions that could compromise fertility and/or
significantly affect future childbearing plans. Several younger women felt ‘jarred’ and
‘shocked’ after learning their BRCA status as they had not yet seriously considered family
planning or reproductive decisions and were now forced to do so. A 25-year-old woman
stated: “I kept crying because all summer . . . I was like, ‘My life is over’” (Interviewee #10).
Reproductive decision-making presented different challenges and considerations for
women who had children before testing and had another child(ren) after learning their
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BRCA+ status. Women were generally grateful for having at least one child, and some
hoped to “complete” their family before pursuing risk-reducing surgery. One 34-yearold woman found herself weighing both risk management decisions and reproductive
options in the wake of learning her BRCA+ status (Table 4 Quantitative Survey B, Group
1 quote). Childless women (no children before or after BRCA testing) shared different
‘lived experiences’ regarding their reproductive decision-making. Although some women
stated a BRCA+ test result confirmed/solidified their desire not to have children, others
felt compelled to not pursue conception for fear of passing the pathogenic variant to
their child(ren) (Table 4 Quantitative Survey A, Group 2 and 4 quotes). One 25-year-old
interviewee stated: “No, absolutely not, I don’t [want children]. I do not want my child to have to
deal with the things that I’m dealing with. I don’t want there to be any possibility that I pass this
[BRCA] on to them. One, because I’d feel like sh*t; two, because then they would have to deal with
all of this; and three, because then there would be a chance that one day, they would pass it [BRCA]
on” (Interviewee #10).
3.6. Qualitative Interview Results on Risk-Reducing Surgery and Reproductive Decision-Making
Among the women who underwent oophorectomy, 17/35, (48.6%) had a child(ren)
before surgery or did not have any children (17/35, 48.6%). Only one woman reported
having a child before and after oophorectomy. Although many women appreciated the
option to mitigate the cancer risk, the decision to undergo risk-reducing surgery included
many considerations, negotiations, and conflicting thoughts concerning reproductive decisions. The interviews revealed that the women who had not ‘completed’ their childbearing
and who planned/desired to experience breastfeeding were particularly distressed (Table 4
Quantitative Survey B, Group 3 quote). Among the older BRCA+ women of reproductive
age, most felt conflicted about their cancer risk (i.e., delaying risk-reducing surgery and
choosing to conceive again). A 35 year-old woman stated: “Between [my and my husband’s
BRCA+ status] and my age, there are also some implications there for whether we have a second
child . . . So it’s a little aggravating to [go through] the fertility tests . . . I don’t know if that’s an
option we want to pursue. Cause I honestly don’t know if it’s wise for someone who’s at risk for
ovarian cancer to hyper-stimulate their ovaries . . . I’m not against having another child per se, but
the procedures to do that [are] varying.” (Interviewee #14).
Several women felt grateful for having children after risk-reducing surgery—yet
expressed sadness and regret about not being able to experience ‘life milestones’ such
as breastfeeding: “Every now and then I am reminded like . . . oh, that they [breast implants]
are still not like a real part of my body. That was something else that I had to like mourn and
come to terms with, you know, having my daughter after all of this and not having that option to
breastfeed or, you know, anything like that.” (Interviewee #8). The tension between concerns
for one’s health (i.e., mitigating cancer risk) and envisioned goals (i.e., ‘life milestones’ of
childbearing/breastfeeding) created a sense of a ‘compressed timeline’. Such pressure in
balancing cancer risk and reproductive planning was reflected by Interviewee #10: “I feel
like, you know, rushing into a relationship and a marriage and having kids in the next three years
with someone I’m not sure about.... it would be worse than getting breast cancer right now . . .
because you do that and you survive, but then you’re living this life that’s not the one that you
would’ve lived . . . and, I don’t know that’s better . . . like, if I.., you know, the other outcome is that
I wait too long and I . . . and I have to get surgery without having kids and then . . . , you know, and
then what?”.
3.7. Self-Concept Related to BRCA Status, Childbearing, and Risk-Reducing Surgery Decisions
Expanding on the quantitative survey findings of heightened feelings of vulnerability,
the interviews revealed intimate descriptions of vulnerability in relationships, making
reproductive decisions, and health risks (Table 4 Quantitative Survey C, Interviewee #19).
A woman who underwent a mastectomy before attempting to get pregnant (with difficulty)
described her experience as “just a kick in the teeth after going through everything” (Interviewee
#8). The interviews point to the stigma that is associated with learning BRCA+ status,

Cancers 2022, 14, 1494

2022, 14, x FOR PEER REVIEW

12 of 18

12 of 18

including a sense of being burdened with knowing their BRCA status and feeling that being
BRCA+ got in the way of being “who I really am”. The interviews revealed that many
women plans,
considered
motherhood
children
and getting
breastfeed them) as an
fertility/breastfeeding
women
perceived(i.e.,
it ashaving
a significant
distressing
andtoburdenexpectation
and
‘life
milestone’.
When
BRCA
status
compromised
fertility/breastfeeding
some life event.
plans, women perceived it as a significant distressing and burdensome life event.

3.8. Explanatory Findings Integrating Quantitative and Qualitative Results
3.8. Explanatory Findings Integrating Quantitative and Qualitative Results
As depicted in Table 4, the qualitative interviews provide insight and context for unAs depicted in Table 4, the qualitative interviews provide insight and context for
derstanding the significant quantitative (survey) results. A significant survey finding was
understanding the significant quantitative (survey) results. A significant survey finding
the increased ‘vulnerability’
(particularly
in women
of younger
reproductive
age)
that
was the increased
‘vulnerability’
(particularly
in women
of younger
reproductive
age) that
served as the template
theme
for
the
qualitative
analysis
of
interview
data.
Figure
2
de-Figure 2 depicts
served as the template theme for the qualitative analysis of interview data.
picts a schematic
that visually
the explanatory
findings findings
of this mixed-methods
a schematic
that presents
visually presents
the explanatory
of this mixed-methods study
study and synthesizes
the
data
that
are
presented
in
Table
4.
After
learning
their BRCA+
and synthesizes the data that are presented in Table 4.
After learning
their BRCA+ status,
status, women women
of reproductive
age
faced
a
matrix
of
factors
affecting
their
reproductive
of reproductive age faced a matrix of factors affecting their reproductive decisiondecision-making
that helped
elucidate
significant
surveysurvey
results.results.
Both younger
and older
making
that helped
elucidate
significant
Both younger
and older women
women sharedshared
experiences
of
bargaining
or
negotiation
that
played
out
over
a
experiences of bargaining or negotiation that played outdevelopover a developmental
mental timeline.
Notably,Notably,
BRCA+ women
challenged
by conflicting
concerns for
self for self and
timeline.
BRCA+ were
women
were challenged
by conflicting
concerns
and others (i.e.,others
family,
children).
(i.e., family, children).

Figure 2. Schematic depicting the template theme, sub-themes, and dimensions in women of reproFigure 2. Schematic depicting the template theme, sub-themes, and dimensions in women of reductive age (≤40 year-old [yo]). (A) The template theme from the quantitative findings related to
productive
age (≤40
[yo]). age.
(A) The
template theme
from thetriangle)
quantitative
increased ‘vulnerability’ in women
ofyear-old
reproductive
Vulnerability
(dark tapered
was findings related
to
increased
‘vulnerability’
in
women
of
reproductive
age.
Vulnerability
(dark
the highest in younger women but still present in older reproductive-aged women. (B) The sub-tapered triangle)
was
the highestainnegotiation
younger women
but stillbetween
present in
older
reproductive-aged
themes (triangles)
represented
or bargaining
‘self’
and
‘others’. Youngerwomen. (B) The
BRCA+ women tended
to focus
on the ‘self’,
including
dimensionsor
(bullets)
relating
to: (i)‘self’
balancing
sub-themes
(triangles)
represented
a negotiation
bargaining
between
and ‘others’. Younger
cancer risk and fertility
goals, (ii)
feeling
sense
urgency
to make dimensions
major life decisions
(racing to: (i) balancing
BRCA+ women
tended
to afocus
onof
the
‘self’, including
(bullets) relating
against a “cancercancer
clock”)risk
andand
(iii) fertility
concernsgoals,
about(ii)
possibly
being of
able
to haveto
children/breastfeed.
feelingnot
a sense
urgency
make major life decisions (racing
Older BRCA+ women
to focus
‘family/child(ren)’
including
relating
to:children/breastfeed.
(i)
againsttended
a “cancer
clock”)onand
(iii) concerns about
possiblydimensions
not being able
to have
feeling relieved at having met ‘life milestones’, (ii) guilt for possibly passing BRCA to offspring and
Older BRCA+ women tended to focus on ‘family/child(ren)’ including dimensions relating to: (i) feel(iii) concern about the impact BRCA might have on their child(ren)’s life.
ing relieved at having met ‘life milestones’, (ii) guilt for possibly passing BRCA to offspring and
(iii) concern about the impact BRCA might have on their child(ren)’s life.

4. Discussion

Discussion
Herein, we4.report
findings of a mixed-methods study that sought to deepen our understanding of BRCA+
women’s
self-concept
and
decision-making.
In our to deepen our
Herein,
we report
findings
of reproductive
a mixed-methods
study that sought
sample, most women
(61%) were
of reproductive
age
(18–40 years-old)
when they underunderstanding
of BRCA+
women’s
self-concept
and reproductive
decision-making. In
went BRCA testing
and two-thirds
(68%) had
a child
time of testing.
Our observaour sample,
most women
(61%)
were at
ofthe
reproductive
age (18–40
years-old) when they
tions are similar
to a recentBRCA
studytesting
reporting
(39%)(68%)
BRCA+
women
younger
underwent
and54/139
two-thirds
had
a childwere
at the
time of testing. Our
than 35 years-old
at
the
time
of
testing
and
99/139
(71%)
had
a
child
at
the
time
of
testing
observations are similar to a recent study reporting 54/139 (39%) BRCA+ women were
[2]. As BRCA testing expands, there are growing numbers of women of reproductive age
who harbor pathogenic BRCA variants [28]. Further, HBOC is a Tier 1 condition and genetic testing for BRCA variants provides significant benefits for mitigating cancer risk

Cancers 2022, 14, 1494

13 of 18

younger than 35 years-old at the time of testing and 99/139 (71%) had a child at the time of
testing [2]. As BRCA testing expands, there are growing numbers of women of reproductive
age who harbor pathogenic BRCA variants [28]. Further, HBOC is a Tier 1 condition and
genetic testing for BRCA variants provides significant benefits for mitigating cancer risk
through risk-reducing surgeries and/or increased surveillance. Discovering a pathogenic
BRCA variant is generally considered a watershed, life-changing experience. We observed
an altered self-concept in BRCA+ women and the impact of BRCA+ status did not differ
between women carrying a BRCA1 mutation and those harboring a pathogenic BRCA2
mutation. For women of reproductive age, a positive test result initiates a cascade of
decisions regarding relationships, reproduction, and childbearing [9,28,29]. Yet to date,
there is little literature on reproductive decision-making to tailor approaches to needs and
preferences of BRCA+ women of reproductive age.
In the present study, only a small proportion (6%) of the women of reproductive age
had children after learning their BRCA status. Moreover, our quantitative findings revealed
an apparent, significant effect of age on reproductive decision-making. Younger women
were more likely to have a child after testing. Further, younger women had significantly
higher ratings of ‘vulnerability’, suggesting a strong undercurrent of uncertainty after
discovering that they carry a pathogenic BRCA variant. Subsequent qualitative interviews
provided context for the quantitative findings (Figure 2) and identified BRCA+ women
had expectations of reaching particular ‘life milestones’ (i.e., childbearing/breastfeeding).
Such expectations were important drivers of reproductive decision-making in BRCA+
women—yet women often struggled with conflicting feelings in balancing cancer risk
management and reproductive goals as well as feelings of ‘vulnerability’ in relationships.
In one of the few studies on this subject, Haddad et al. included BRCA+ women that were
younger than 35 years-old at the time of testing who did not have a personal history of
breast or ovarian cancer. The investigators found that women were more likely to report
feelings of urgency to have a family after learning their BRCA status [2]. Reproductive
decisions are complex and are affected by various physical, psychological, social, cultural,
moral/ethical motives, and considerations [30]. In the present study, women conveyed
several dilemmas, including personal reproductive concerns (i.e., assisted reproductive
technology—in vitro fertilization with pre-implementation genetic testing) and concerns
for offspring (i.e., not wanting to confer BRCA risk to children). Although, ART does not
appear to increase risk of cancer recurrence [16,17], some women shared fears of increased
cancer risk with IVF during interviews. In addition to patient knowledge gaps, physicians
that are involved in cancer care also have misconceptions regarding fertility preservation
and pregnancy-related issues in women with breast cancer [31]. Thus, tailoring counselling
to address such misconceptions is critical for those women who are considering pregnancy
after genetic testing. The fear of passing cancer risk on to children was similarly highlighted
in our interviews with older BRCA+ women. Thus, traditional genetic counseling and
psychosocial support relating to at-risk blood relatives are critical for all women regardless
of age [11,12]. Indeed, a recent systematic review and meta-analysis revealed that familybased interventions are needed to support intra-familial communication of cancer risk [32].
Concerns that were related to hereditary cancer risk also appeared to affect women
who were childless at the time of genetic testing. Many childless BRCA+ women opted not
to conceive after learning their BCRA status. For some, the test result confirmed their desire
not to have a child, but for many, it was a ‘forced’ decision due to concerns of passing the
pathogenic variant on to offspring. The fear of transmission was particularly salient for the
women of younger reproductive age. Indeed, women with children were primarily focused
on the uncertainty about having passed the variant to their child(ren) and the unknown
impact it may have on their child’s life if they were found to have inherited the pathogenic
BRCA variant.
Most women (62%) in our sample underwent risk-reducing surgery (i.e., mastectomy,
oophorectomy), and many did so in their 30 s and 40 s. Women in earlier years of reproductive age were more likely to have children after risk-reducing surgery regardless of having
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children before learning their BRCA+ status. The loss of ‘life milestones’ was reflected in
qualitative interviews findings that underscored the ‘finality’ of childbearing/breastfeeding
following risk-reducing surgery. Women who were later in their childbearing years shared
a sense of racing against a ‘cancer clock’ that was accompanied by pressure and urgency to
have children as soon as possible to ‘complete’ their family prior to risk-reducing surgery.
Our findings echo a 2013 qualitative study of 25 women (with/or without a personal cancer
history) who similarly reported a sense of urgency to have children prior to risk-reducing
surgery—particularly among childless BRCA+ women [4].
Prior studies suggest that uncertainty following a positive BRCA test result can have
detrimental effects on a woman’s sense of identity (i.e., self-concept, self-esteem, ego
integrity). Specifically, uncertainty about personal cancer risk/consequences and familial
concerns (i.e., worry about passing/having passed the variant to children) may affect
self-identity and self-esteem [15,29,33]. In a study of 237 BRCA+ women, Vodermaier et al.
examined how self-esteem, mastery, and perceived stigma affect long-term adjustment (up
to eight years) following genetic testing. Regardless of the time since the testing, a younger
age was associated with greater perceived stigma among BRCA+ women (with/without
a personal cancer history) [29]. Notably, scores for ‘stigma’, ‘vulnerability’, and ‘mastery’
subscales did not differ in the present study between women harboring a pathogenic
BRCA1 vs. BRCA2 variant. This observation suggests that while BRCA1 and BRCA2
pathogenic variants confer different cancer risks, the impact on women’s self-concept
appears to be similar. However, BRCA+ women of reproductive age, had significantly
worse self-concept scores than older BRCA+ women—the differences that were driven
by ‘vulnerability’ subscale scores (e.g., feelings of distrust in their body, worries about
cancer risk, and conferring risk to offspring). Further, ‘mastery’ and ‘vulnerability’ scores
differed according to personal history of cancer–perhaps reflecting a certainty vs. not
knowing if cancer was looming. Prior work has posited that a cancer diagnosis may cause
women to perceive their body as a threat (i.e., cancer-related danger), requiring women
to reframe their self-identify as a patient [34]. Discovering a pathogenic BRCA variant
after a cancer diagnosis may not worsen women’s self-confidence or perceived control
over their health. However, it may increase a sense of ‘distrust’ in one’s body as well as
concern about passing cancer risk to offspring. Notably, a sense of mastery is associated
with lower general distress among women at risk of HBOC [33]. Thus, it appears critical to
tailor resilience-building interventions for women to bolster their perceived mastery and
increase self-confidence in managing their health.
Our qualitative interviews revealed ‘vulnerability’ stemmed from feeling overwhelmed
by the multiple competing decisions relating to relationships/marriage, managing cancer
risk, and reproductive decisions—creating a sense of urgency and a ‘race against the clock’.
Similarly, Haddad et al. reported that a positive BRCA test result significantly impacts
the romantic relationships of younger women [2]. Moreover, in our study, the women of
reproductive age who had a child(ren) before BRCA testing exhibited higher vulnerability
compared to similarly aged, childless BRCA+ women. Similarly, BRCA+ women who
had children after risk-reducing surgery had increased ‘vulnerability’ compared to their
childless counterparts. Thus, heightened vulnerability may reflect concerns regarding
passing a mutated gene to children but also an altered body image and loss of ‘life milestones’ (i.e., not being able to breastfeed). The vulnerability that is experienced by women
with children most often centered on concern for their child(ren), i.e., when and how to
tell them, consequences on their future relationships, and childbearing plans/decisions.
Concerns that were expressed in interviews were particularly focused on daughters. This
observation points to gaps in genetic literacy—as sons and daughters are equally likely to
inherit a BRCA variant from their parents, and pathogenic variants confer increased cancer
risk in both males and females. Such misconceptions may contribute to “parent of origin”
differences in BRCA outcomes [11,12].
Of note, a recent study from the Netherlands examined the use of an online patient
decision-aid to support 131 BRCA+ women in reproductive decision-making [30]. After
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three months following the patient decision-aid intervention, the investigators found significant positive effects such as increased BRCA knowledge, realistic expectations, lower
deliberation, and decreased decisional conflict—and nearly 60% had made an ‘informed
decision’. The investigators concluded that the online decision-aid was an appropriate complement to standard reproductive counseling. Future work may involve the assessment
of ‘patient centeredness” of patient decision-aids, i.e., that decisions are not only wellinformed but also aligned with the individual’s values and preferences. A patient-centered
tool—that responds to the themes emerging from the qualitative interviews that are reported here—would represent a significant advance for precision healthcare for women
harboring pathogenic BRCA variants.
Based on our survey and qualitative findings, we propose that decisional support
should include three key components. First, women need clear and understandable information on cancer risk and reproductive options. We envision that a psycho-educational
intervention could be a key aspect of supporting informed decisions for BRCA+ women.
Second, findings suggest a lifespan perspective can be useful to tailor person-centered
‘precision’ counseling and support (Figure 2). We envision that approaches to women of
reproductive age focus on personal risk (i.e., rebuild trust in their body) and emotional
support for navigating competing cancer and reproductive decisions on a compressed
timeline (i.e., ART, sperm/ova donation, IVF with pre-implantation genetic testing). For
older BRCA+ women, emphasis should focus on supporting concerns for family/children,
alleviating parental guilt, and provide skill-building exercises to increase confidence in
intrafamilial communication of risk. Women with children may also benefit from understanding actions that can be taken to address potential risk for children who may have
inherited the pathogenic BRCA variant. Third, discussion should elicit needs, values,
cultural/religious beliefs, and preferences for cancer treatments (i.e., risk-reducing interventions) and reproductive goals followed by an opportunity for reflection to support
high-quality decisions that are informed and aligned with the individual’s values and
preferences.
Study Limitations and Future Directions
The relative strengths of this mixed-methods study include the sizeable sample (qualitative: n = 505, quantitative: n = 40) and rigorous template analysis (iterative transcript
review, independent coding, detailed memos). The study limitations include a risk of
ascertainment bias as women were recruited in collaboration with BRCA patient support organizations. The sample was relatively homogeneous (i.e., mostly well-educated,
middle-class, non-Hispanic White women), limiting our findings’ generalizability to more
diverse BRCA+ populations. In addition, we focused exclusively on women with BRCA
variants-yet men can also carry BRCA variants. Future work should include more diverse,
representative samples in regards to race and ethnicity as well as sex, gender identity and
sexual orientation (i.e., not just cis-gendered heterosexual women).
There are several future directions that could deepen our understanding of re-productive
decision-making related to BRCA carrier status. In the present study we de-fined women of
reproductive age as women from 18-40 years of age based on the re-productive endocrine
literature. However, it is worthwhile to note that age 40 year is not a definitive cut-off
for reproduction given advances in ART. Due to the cross-sectional study design, data
collected at a single timepoint that may not reflect the dynamic nature of self-concept.
Self-concept is shaped based on one’s life experi-ences and may change over time. Accordingly, longitudinal studies are needed to ex-amine how self-concept may evolve over
time following the revelation of BRCA+ sta-tus. Attitudes of partners may influence reproductive decision-making and future studies could examine dyadic processes as well
as patient centeredness of decisional support for BRCA+ women. In addition, ART is
becoming increasingly widespread and we did not specifically assess BRCA+ women’s
attitudes regarding ART or preimplan-tation genetic testing. Additional work is needed to
understand these aspects of re-productive decision-making for BRCA+ women.
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5. Conclusions
BRCA+ women of reproductive age exhibit altered self-concept and high levels of
perceived vulnerability. Women with a personal cancer history exhibit greater perceived
mastery, yet high levels of vulnerability. Compared to older BRCA+ women, women of
younger reproductive age were more likely to have children after BRCA testing. Our
quantitative findings suggest a strong role of developmental life stage in the reproductive
decision-making with childbearing/breastfeeding as key ‘life milestones’ that provide
meaning for women and help shape self-concept. Qualitative interviews provided depth
and context, revealing significant distress and a matrix of life stage factors that affect reproductive decision-making, including childbearing status, uncertainty (i.e., relationship,
cancer, fertility), and hereditary concerns of passing the BRCA variant to offspring. BRCA+
women shared intimate lived experiences that can guide the development of more tailored
psychosocial support (e.g., patient decision aids) to support active coping response, promote self-efficacy, and build resilience. Integrating quantitative and qualitative findings
highlights the need for more tailored, theory-informed interventions to support reproductive decision-making of BRCA+ women of reproductive age—who appear to be the
most vulnerable and experience the greatest distress concerning reproductive decisions.
Specifically, tailored, person-centered approaches are needed to support younger women
in navigating decisions on dating/marriage, weighing decisions regarding timing of riskreducing surgeries reproductive options, and promoting active coping in response to the
potential loss of achieving life milestones.
All BRCA+ women—regardless of age or childbearing status—merit support from
genetic counselors and other healthcare providers to enable effective intra-familial risk
communication to mitigate cancer risk and improve health outcomes.
Author Contributions: Conceptualization, S.H.-B. and A.A.D.; Methodology, S.H.-B.; Validation,
S.H.-B., M.S. and A.A.D.; Formal Analysis, S.H.-B., M.S., J.J., S.V.S. and A.A.D.; Investigation, S.H.-B.;
Resources, S.H.-B. and A.A.D.; Data Curation, J.J. and S.V.S.; Writing—Original Draft Preparation,
M.S.; Writing—Review & Editing, S.H.-B., M.S., J.J., S.V.S. and A.A.D.; Visualization, M.S. and A.A.D.;
Supervision, S.H.-B. and A.A.D.; Project Administration, S.H.-B. and A.A.D.; Funding Acquisition,
S.H.-B. and A.A.D. All authors have read and agreed to the published version of the manuscript.
Funding: This project received intramural funding support from Boston College (IGNITE grant
and Schiller Institute Grant for Exploratory Collaborative Scholarship). Dr. Dwyer is supported by
funding from the National Institutes of Health, Eunice Kennedy Shriver National Institute of Child
Health and Human Development (P50 HD104224, “The Massachusetts General Hospital Harvard
Center for Reproductive Medicine”).
Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board of Boston College (Protocol
# 16.109.01).
Informed Consent Statement: All the study participants provided informed consent prior to the
initiation of study procedures.
Data Availability Statement: De-identified data will be made readily available upon request for
research purposes to qualified individuals within the scientific community.
Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data, in the writing of the manuscript, or
in the decision to publish the results.

References
1.
2.
3.

Mor, P.; Brennenstuhl, S.; Metcalfe, K.A. Uptake of Preimplantation Genetic Diagnosis in Female BRCA1 and BRCA2 Mutation
Carriers. J. Genet. Couns. 2018, 27, 1386–1394. [CrossRef] [PubMed]
Haddad, J.M.; Robison, K.; Beffa, L.; Laprise, J.; ScaliaWilbur, J.; Raker, C.A.; Clark, M.A.; Hofstatter, E.; Dalela, D.; Brown, A.; et al.
Family planning in carriers of BRCA1 and BRCA2 pathogenic variants. J. Genet. Couns. 2021, 30, 1570–1581. [CrossRef] [PubMed]
Dean, M.; Rauscher, E.A. Men’s and Women’s Approaches to Disclosure About BRCA-Related Cancer Risks and Family Planning
Decision-Making. Qual. Health Res. 2018, 28, 2155–2168. [CrossRef] [PubMed]

Cancers 2022, 14, 1494

4.
5.
6.

7.
8.

9.
10.
11.
12.
13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

23.

24.
25.
26.
27.

28.

17 of 18

Donnelly, L.S.; Watson, M.; Moynihan, C.; Bancroft, E.; Evans, D.G.; Eeles, R.; Lavery, S.; Ormondroyd, E. Reproductive
decision-making in young female carriers of a BRCA mutation. Hum. Reprod. 2013, 28, 1006–1012. [CrossRef] [PubMed]
National Cancer Institute. Survelillance, Epidemiology, and End Resultd Program. Cancer Stat Facts. Available online:
https://seer.cancer.gov/statfacts/ (accessed on 6 January 2022).
Kuchenbaecker, K.B.; Hopper, J.L.; Barnes, D.R.; Phillips, K.-A.; Mooij, T.M.; Roos-Blom, M.-J.; Jervis, S.; Van Leeuwen, F.E.; Milne,
R.L.; Andrieu, N.; et al. Risks of Breast, Ovarian, and Contralateral Breast Cancer for BRCA1 and BRCA2 Mutation Carriers.
JAMA 2017, 317, 2402–2416. [CrossRef] [PubMed]
American Cancer Institute. BRCA Mutations: Cancer Risk and Genetic Testing Fact Sheet. Available online: https://www.cancer.
gov/about-cancer/causes-prevention/genetics/brca-fact-sheet#r2 (accessed on 14 December 2021).
Clinical Practice Guidelines in Oncology (NCCN Guidelines), Genetic/Familial High-Risk Assessment; Breast, Ovarian and
Pancreatic. Version 1.2022—11 August 2021. Available online: https://www.nccn.org/professionals/physician_gls/pdf/
genetics_bop.pdf (accessed on 10 December 2021).
Skrovanek, E.; Dunbar-Jacob, J.; Dunwoody, C.; Wesmiller, S. Integrative Review of Reproductive Decision Making of Women
Who Are BRCA Positive. J. Obstet. Gynecol. Neonatal Nurs. 2020, 49, 525–536. [CrossRef] [PubMed]
Hesse-Biber, S.; An, C. Genetic Testing and Post-Testing Decision Making among BRCA-Positive Mutation Women: A Psychosocial
Approach. J. Genet. Couns. 2016, 25, 978–992. [CrossRef]
Dwyer, A.A.; Hesse-Biber, S.; Flynn, B.; Remick, S. Parent of Origin Effects on Family Communication of Risk in BRCA+ Women:
A Qualitative Investigation of Human Factors in Cascade Screening. Cancers 2020, 12, 2316. [CrossRef]
Hesse-Biber, S.; Dwyer, A.A.; Yi, S. Parent of origin differences in psychosocial burden and approach to BRCA risk management.
Breast J. 2020, 26, 734–738. [CrossRef] [PubMed]
Seven, M.; Shah, L.L.; Daack-Hirsch, S.; Yazici, H. Experiences of BRCA1/2 Gene Mutation-Positive Women With Cancer in
Communicating Genetic Risk to Their Relatives. Cancer Nurs. 2021, 44, E142–E150. [CrossRef] [PubMed]
Mella, S.; Muzzatti, B.; Dolcetti, R.; Annunziata, M.A. Emotional impact on the results of BRCA1 and BRCA2 genetic test: An
observational retrospective study. Hered. Cancer Clin. Pract. 2017, 15, 16. [CrossRef] [PubMed]
Esplen, M.J.; Stuckless, N.; Hunter, J.; Liede, A.; Metcalfe, K.; Glendon, G.; Narod, S.; Butler, K.; Scott, J.; Irwin, E. The BRCA
Self-Concept Scale: A new instrument to measure self-concept in BRCA1/2 mutation carriers. Psycho-Oncology 2009, 18, 1216–1229.
[CrossRef] [PubMed]
Lambertini, M.; Ameye, L.; Hamy, A.-S.; Zingarello, A.; Poorvu, P.D.; Carrasco, E.; Grinshpun, A.; Han, S.; Rousset-Jablonski, C.;
Ferrari, A.; et al. Pregnancy After Breast Cancer in Patients With Germline BRCA Mutations. J. Clin. Oncol. 2020, 38, 3012–3023.
[CrossRef] [PubMed]
Condorelli, M.; Bruzzone, M.; Ceppi, M.; Ferrari, A.; Grinshpun, A.; Hamy, A.; de Azambuja, E.; Carrasco, E.; Peccatori, F.;
Di Meglio, A.; et al. Safety of assisted reproductive techniques in young women harboring germline pathogenic variants in
BRCA1/2 with a pregnancy after prior history of breast cancer. ESMO Open 2021, 6, 100300. [CrossRef] [PubMed]
Hacker, E.D.; McCarthy, A.M.; Devon, H. Precision Health: Emerging Science for Nursing Research. Nurs. Outlook 2019, 67,
287–289. [CrossRef]
Ryan, J.C.; Viana, J.N.; Sellak, H.; Gondalia, S.; O’Callaghan, N. Defining precision health: A scoping review protocol. BMJ Open
2021, 11, e044663. [CrossRef] [PubMed]
Chadwick, A.; Frazier, A.; Khan, T.W.; Young, E. Understanding the Psychological, Physiological, and Genetic Factors Affecting
Precision Pain Medicine: A Narrative Review. J. Pain Res. 2021, 14, 3145–3161. [CrossRef]
Hekler, E.; Tiro, J.A.; Hunter, C.M.; Nebeker, C. Precision Health: The Role of the Social and Behavioral Sciences in Advancing the
Vision. Ann. Behav. Med. 2020, 54, 805–826. [CrossRef]
The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting
Observational Studies. Available online: https://www.equator-network.org/reporting-guidelines/strobe/ (accessed on 5
January 2022).
The American College of Obstetricians and Gynecologists Committee on Gynecologic Practice, Female Age-Related Fertility
Decline, Committee Opinion, Number 589 (Replaces Committee Opinion Number 413, August 2008. Reaffirmed 2020). Available
online: https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2014/03/female-age-related-fertilitydecline (accessed on 26 February 2022).
Hsieh, H.-F.; Shannon, S.E. Three Approaches to Qualitative Content Analysis. Qual. Health Res. 2005, 15, 1277–1288. [CrossRef]
[PubMed]
IBM SPSS Statistics for Windows; Version 27.0; IBM Corp: Armonk, NY, USA, 2020.
Bryant, A.; Charmaz, K. Grounded Theory in Historical Perspective: An Epistemological Account. In The SAGE Handbook of
Grounded Theory; Bryant, A., Charmaz, K., Eds.; SAGE Publications, Inc.: Thousand Oaks, CA, USA, 2012; pp. 31–57.
Hesse-Biber, S. Gender Differences in Psychosocial and Medical Outcomes Stemming From Testing Positive for the BRCA1/2
Genetic Mutation for Breast Cancer: An Explanatory Sequential Mixed Methods Study. J. Mix. Methods Res. 2018, 12, 280–304.
[CrossRef]
Chan, J.L.; Johnson, L.N.C.; Sammel, M.D.; DiGiovanni, L.; Voong, C.; Domchek, S.M.; Gracia, C.R. Reproductive Decision-Making
in Women with BRCA1/2 Mutations. J. Genet. Couns. 2017, 26, 594–603. [CrossRef] [PubMed]

Cancers 2022, 14, 1494

29.
30.

31.

32.

33.

34.

18 of 18

Vodermaier, A.; Esplen, M.J.; Maheu, C. Can self-esteem, mastery and perceived stigma predict long-term adjustment in women
carrying a BRCA1/2-mutation? Evidence from a multi-center study. Fam. Cancer 2010, 9, 305–311. [CrossRef] [PubMed]
Reumkens, K.; Tummers, M.H.E.; Severijns, Y.; Gietel-Habets, J.J.G.; van Kuijk, S.M.J.; Aalfs, C.M.; van Asperen, C.J.; Ausems,
M.G.E.M.; Collée, M.; Dommering, C.J.; et al. Reproductive decision-making in the context of hereditary cancer: The effects of an
online decision aid on informed decision-making. J. Community Genet. 2021, 12, 101–110. [CrossRef] [PubMed]
Lambertini, M.; Di Maio, M.; Poggio, F.; Pagani, O.; Curigliano, G.; Del Mastro, L.; Paluch-Shimon, S.; Loibl, S.; Partridge,
A.H.; Azim, J.H.A.; et al. Knowledge, attitudes and practice of physicians towards fertility and pregnancy-related issues in
youngBRCA-mutated breast cancer patients. Reprod. Biomed. Online 2019, 38, 835–844. [CrossRef]
Baroutsou, V.; Underhill-Blazey, M.; Appenzeller-Herzog, C.; Katapodi, M. Interventions Facilitating Family Communication of
Genetic Testing Results and Cascade Screening in Hereditary Breast/Ovarian Cancer or Lynch Syndrome: A Systematic Review
and Meta-Analysis. Cancers 2021, 13, 925. [CrossRef]
Heijer, M.D.; Seynaeve, C.; Vanheusden, K.; Duivenvoorden, H.J.; Vos, J.; Bartels, C.C.M.; Menke-Pluymers, M.B.E.; Tibben, A. The
contribution of self-esteem and self-concept in psychological distress in women at risk of hereditary breast cancer. Psycho-Oncology
2011, 20, 1170–1175. [CrossRef] [PubMed]
Sebri, V.; Triberti, S.; Pravettoni, G. Injured Self: Autobiographical Memory, Self-Concept, and Mental Health Risk in Breast
Cancer Survivors. Front. Psychol. 2020, 11, 607514. [CrossRef]

