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Abstract 

Background: A family history of breast cancer may impact reproductive choices and decisions 

about family-building. This study evaluated family-building considerations, plans, and decisional 

processes among women with a breast cancer family history, and examined sociodemographic, 

clinical, and psychosocial factors related to decision uncertainty. 

Methods: Cross-sectional data from the Breast Cancer Family Registry (BCFR) Young 

Women’s Study were analyzed. Participants were women (18-45 years old) with a breast cancer 

family history. They completed questionnaires including a Reproductive Choices module. 

Bivariate analyses and multiple regression evaluated relationships among study variables. 

Results: Participants (N=471) were on average 30.3 years old (SD=6.7), predominantly non-

Hispanic White (75.1%), and over half were childless (58.6%); nearly half (47.8%) desired 

future children, 16.6% were unsure, and 35.7% did not. Among those interested/unsure (n=303), 

most considered natural conception (85.8%); many were unsure about alternative options such as 

embryo genetic testing, donor gametes, surrogacy, and adoption. Between 43–57% endorsed 

some degree of decision uncertainty. Perceived knowledge about genetic cancer risk and family-

building options appeared low overall. In the final model, greater decision uncertainty was 

associated with having no history of pregnancy, identifying as Ashkenazi Jewish, endorsing 

concern about a future child's health, lack of concern about family-building timeline, and lower 

perceived knowledge about genetic cancer risk and family-building options. 

Conclusions: Among women with a familial risk for breast cancer, decision uncertainty about 

family-building options is prevalent and is driven by health-related concerns, knowledge gaps, 

financial barriers, and values-based considerations. Findings can inform targeted decision 

support interventions for this population. 
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Up to 13% of women in the U.S. will develop invasive breast cancer at some point in 

their lives, and 5-10% of breast cancers are heritable [1,2]. For women of reproductive age, 

perceptions of cancer risk may impact the ways in which they make decisions about reproduction 

and plan for future family building, including the number, timing, and methods of having 

children [3]. Decisions may be impacted by fears stemming from personal health risks or worries 

about the health of a future child and passing on a genetic risk for cancer [4]. Women may face 

decisions about risk-reducing surgeries that impact reproductive potential and timeline and/or 

considerations of alternative family-building options such as through the use of assisted 

reproductive technology (ART), including in vitro fertilization (IVF) and preimplantation genetic 

testing (PGT), or adoption [5–7]. Decisions are preference-sensitive and depend on personal 

values, priorities, and goals. Uncertainty and distress related to family-building decisions are 

well documented in cancer survivor and infertility populations [8,9], but limited research has 

characterized the ways in which a family cancer history may impact decision making in non-

clinical populations.  

Among women with a high genetic risk for cancer, decision uncertainty about 

reproduction and family building has been associated with lower satisfaction with decision 

outcomes and greater likelihood of experiencing regret and animosity towards healthcare 

providers [10,11]. Individual-level factors such as knowledge, values, perceived risks and 

benefits, and access to resources and support may further shape decision making [12]. However, 

research has been largely limited to qualitative studies and focused exclusively on populations 

with a BRCA1/2 germline pathogenic variants [13]. Most women with a family history of breast 

cancer do not carry a germline pathogenic variant (e.g., only 2.7% of unaffected women with at 

least one first-degree female relative with breast cancer [14]). Although the majority of women 
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who undergo genetic testing due to a family cancer history will receive a negative test result, 

findings suggest they may still be categorized as high-risk for the development of breast cancer 

[15,16]. Thus, there is a strong need for quantitative evaluation of reproductive choices and 

family-building decisions that includes a broader population of women with a family history of 

breast cancer to identify unmet needs and inform clinical care and resources.  

The Young Women’s Study (YWS) was designed to understand the experiences of young 

adult women with a family history of breast cancer – irrespective of hereditary cancer risk –  

across a broad range of psychosocial and medical factors and is an extension of the Breast 

Cancer Family Registry (BCFR) [17,18]. The BCFR cohort includes carriers of pathogenic 

variants in BRCA1, BRCA2, and other cancer susceptibility genes, as well as women with no 

identified germline variant or not tested. The current study examined reproductive choices and 

family-building decisional processes in the YWS cohort. The primary aims were to understand 

family-building plans and experience of decision uncertainty among women with a family 

history of breast cancer and to characterize relevant factors that influence family-building 

decisions in this population. 

 

Methods 

Data collection for the YWS was completed between 2019 and 2023 across six BCFR 

sites: Australia (University of Melbourne), New York City (Columbia University), Northern 

California (Stanford University), Ontario, Canada (Lunenfeld-Tanenbaum Research Institute), 

Philadelphia (Fox Chase Cancer Center), and Utah (Huntsman Cancer Institute, University of 

Utah). The YWS was approved by the Institutional Review Boards of the participating 
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institutions and study participants completed informed consent for future unspecified research 

prior to study enrollment. 

Participants 

Inclusion criteria for the YWS included: assigned female at birth, age 18–45 years at the 

time of enrollment, and a relative of a member with breast cancer enrolled in the BCRF (i.e., 

with a family history of breast cancer defined as “any relative”). For the present analysis, those 

with a personal history of cancer were excluded. A total of 873 YWS participants completed the 

sociodemographics survey and 798 (91%) were between the ages of 18 and 45 years at the time 

of survey completion. Among those, 504 (63%) completed the Reproductive Choices module; 33 

participants were excluded due to a personal history of cancer or indicating that a family history 

of cancer was “not applicable.” The final sample, which comprised women with data on 

reproductive choices, included 471 participants. 

Data Collection 

YWS participants completed self-administered online questionnaire modules, including 

the Reproductive Choices module, which first asked participants whether they were interested in 

having a child in the future (yes, no, unsure). Those who were not interested in family building 

were asked one follow-up question about reasons for that decision (data reported below) and then 

were excluded from further questions within the module.  

Measures 

Sociodemographic and clinical variables included age, race/ethnicity, parenthood 

status, Ashkenazi Jewish heritage (due to higher rate of BRCA1/2 gene mutations in this 

population [19,20]), education, pregnancy history, co-morbid psychiatric diagnoses (anxiety, 

depression), and degree of relatedness to family member with breast cancer. A binary variable 
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was created to capture history of any preventive cancer-related surgery including prior breast 

biopsy, mastectomy, oophorectomy, hysterectomy, or salpingectomy.  

Family-building plans were assessed using a set of investigator-designed items 

capturing various aspects of decision making. Participants who endorsed a desire for future 

family building or uncertainty about their plans completed items assessing anticipated timing, 

intended methods (i.e., natural conception, reproductive medicine that involves testing embryos 

for genetic mutations, using donor gametes, surrogacy, embryo/oocyte cryopreservation, and 

adoption or fostering), and the extent to which family history of cancer influenced their family-

building plans. When asked about which family-building option they would consider, they could 

select “yes” or “unsure” for each option.  

Family-building considerations that may impact reproductive choices and family-

building plans were captured by an investigator-designed 22-item list based on literature review 

and clinical experience from a multidisciplinary team. The list included cancer-related factors 

(e.g., family history of cancer, concerns about cancer risk, desire to undergo risk reducing 

surgery), psychosocial factors (e.g., desire for motherhood, love of children, partner’s opinion), 

cultural factors (e.g., cultural reasons, religious beliefs), and financial factors (e.g., cost of 

reproductive medicine and adoption, health insurance coverage).  

Perceived knowledge was measured through an investigator-designed 5-item set of 

questions asking participants how informed they feel about topics related to genetic risk for 

cancer and family-building options (i.e., my possible pregnancy risks due to my family history of 

cancer; my options for cancer screening; the likelihood of passing on a genetic risk for cancer to 

a child). Participants who selected “does not apply to me” for any item were excluded from the 

mean composite score prior to analysis. A similar measure has been used in several prior studies 
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and was adapted for this study [21–23]. The measure demonstrated adequate internal reliability 

in this study (Cronbach’s alpha=.89). 

Decision uncertainty was measured by the 3-item uncertainty subscale from the 

Decision Conflict Scale (DCS), adapted to measure perceived uncertainty about family-building 

decisions. Items refer to the level of uncertainty or “state of mind” regarding a decision (i.e., “I 

am clear about the best choice for me.”; “I feel sure about what to choose.”; and “This decision is 

easy for me to make.”). Responses are on a 5-point Likert scale (‘strongly disagree’ to ‘strongly 

agree’) and were collapsed into three categories for descriptive analyses: agree (strongly 

agree/agree), neither agree nor disagree, and disagree (strongly disagree/disagree). Mean 

decision uncertainty scores were calculated and then multiplied by 25, with scores ranging from 

0-100 [24]. Internal reliability was adequate (Cronbach’s alpha=.92).  

Data Analysis 

Descriptive statistics were used to characterize all variables. Bivariate analyses examined 

associations between sociodemographic and clinical variables, family-building considerations, 

and perceived knowledge with decision uncertainty, using Pearson correlations, independent-

samples t-tests, and analyses of variance (ANOVAs). Variables associated with decision 

uncertainty at p<.10 were retained as covariates in multivariable analysis. A multiple linear 

regression model was specified with decision uncertainty as the dependent variable. Independent 

variables included covariates (step 1), family-building considerations (step 2), and perceived 

knowledge (step 3). All analyses used pairwise deletion. Entering perceived knowledge in the 

final step allowed us to assess its unique contribution to decision uncertainty after accounting for 

all other variables. 
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Results 

Sociodemographic characteristics for the study sample (N= 471) are reported in Table 1. 

Participants were a mean age of 30.3 years (SD = 6.6;) and predominantly non-Hispanic White 

(75.1%). Most had completed at least a bachelor’s degree (69.6%), with an additional 24.7% 

reporting vocational training or some college education. Slightly more than half of the sample 

was nulliparous (58.6%). Approximately one in six participants (16.6%) identified as Ashkenazi 

Jewish. Categories describing a family history of breast cancer were not mutually exclusive, with 

39.4% of participants reporting a first-degree relative (parent, child, or full sibling) and 66.8% 

reporting a second-degree relative with in-situ, invasive, or metastatic breast cancer; all 

participants had at least one family member with a history of breast cancer. Most of the sample 

did not report a history of anxiety (67.5%) or depression (73.0%). Approximately one in eight 

participants reported a history of at least one cancer-related procedure, including breast biopsy 

(8.3%), mastectomy (1.7%), oophorectomy (0.7%), hysterectomy (1.3%), or salpingectomy 

(0.2%). When asked about family-building intentions, almost half (47.8%) of participants 

endorsed a desire to have children (or more children) in the future, 16.6% were unsure, and 

35.7% said no. 

Family-Building Plans & Family-Building Considerations  

Those interested in or unsure about future family building (n=303) were asked to indicate 

which family-building options they were considering (or would consider) using a six-item, multi-

select list with options to indicate “yes” or “unsure” next to each (Figure 1). Most participants 

considered natural conception (85.8%), with only a small group feeling unsure (7.9%). In 

contrast, women felt more unsure about other family-building options, including egg freezing or 

embryo cryopreservation for future use, testing embryos for genetic mutations, use of donated 
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eggs, sperm, or embryos to have a child that is not genetically related, use of a surrogate, and 

adoption or fostering. Most women said their family history of cancer had not impacted family-

building decisions (79.9%), though a subset (16.5%) reported a decrease in their likelihood of 

having children due to their family cancer history. When asked about factors that were 

considered important to family-building decisions, women endorsed several health-related 

concerns, including concerns about a future child’s health (39.7%), passing on a genetic risk of 

cancer (33.5%), concerns about their own health (39.4%), and desire to undergo cancer risk 

reducing surgery (16.9%; Figure 2). Financial considerations were also commonly endorsed, 

including health insurance coverage (39.4%) and costs associated with reproductive medicine 

(38.7%) and adoption (34.1%).  

Separately, among those who indicated no interest in having future children (n=168), the 

most common reasons were having completed their family-building goals (53%) and no desire 

for a child (43.5%); followed by financial concerns (24.4%), personal health concerns (22.0%), 

concerns related to pregnancy (20.8%), and fertility problems/infertility (8.3%). Fewer endorsed 

cancer-related concerns, including concerns about passing on a genetic cancer risk to a child 

(8.3%), concerns about their own cancer risk (4.2%), or the need to undergo cancer risk–

reducing surgery (3.0%). Open-ended “other” responses (11.9%) reflected a range of 

considerations, including age-related concern, personal values or preferences (e.g., not wanting 

the responsibility of parenthood), broader societal concerns (e.g., climate change and perceived 

global instability), personal or familial health considerations (e.g., managing chronic or heritable 

mental health conditions), prior reproductive loss or medical complications, and relationship 

circumstances (e.g., not wanting to raise children while single).  

Perceived Knowledge  
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The mean composite Perceived Knowledge score was 2.62 (SD=1.04; range=1–5), 

reflecting moderate levels of perceived knowledge about their genetic risk for cancer and family-

building options. Item-level response frequencies characterized unmet information needs (Figure 

3). For example, regarding the likelihood of passing on a genetic risk for cancer to a child, 58.5% 

of women reported feeling not at all or slightly informed. Likewise, 42.9% of women felt not at 

all or slightly informed about their personal genetic risk for cancer and 42.2% were not well 

informed about options for personal cancer screening. 

Decision Uncertainty  

The mean composite Decision Uncertainty score was 37.17 (SD=26.02; range=0–100), 

suggesting a low to moderate level of uncertainty. Based on item-level response frequencies, 

between 43-57% of women reported some degree of uncertainty related to family-building 

decisions (Figure 4). 

Bivariate analyses examined associations between decision uncertainty and 

sociodemographic and clinical characteristics, family-building considerations (values), and 

perceived knowledge. Greater decision uncertainty was associated with younger age (r=−0.187, 

p=.001), no history of pregnancy (t=6.91, p<.001), fewer children (r=−0.261, p<.001), and 

identifying as Ashkenazi Jewish (t=-3.40, p<.001). Women who endorsed the following factors 

as influencing their family-building decisions (i.e., responding “yes” in a yes/no list of factors) 

reported higher decision uncertainty: concerns about personal health (t =-3.380, p<.001), 

concerns about a future child’s health (t =-4.01, p<.001), concerns about passing on a genetic 

risk for cancer (t =-2.701, p=.007), family history of cancer (t=-3.230, p=.001), ability to screen 

embryos for genetic mutations (t[300]=-2.434, p=.016), ability to choose a child’s sex (t =-2.812, 

p=.005), cost of reproductive medicine (t =-3.669, p<.001), and cost of adoption (t =-2.544, 
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p=.011). In contrast, several non-medical factors related to lower decision uncertainty including: 

consideration of parents’ opinions (t =3.096, p=.002), religious beliefs (t =2.980, p=.003), love of 

children (t =3.347, p<.001), and timeline to have children (t =3.930, p<.001). Lower perceived 

knowledge was associated with higher decision uncertainty (r=−0.175, p=.003). Race/ethnicity, 

education, history of anxiety or depression, history of cancer risk reducing surgery, and number 

of first-degree and second-degree relatives with a breast cancer history were not associated with 

decision uncertainty. 

 For the primary analysis, 18 variables demonstrated associations at the p<.10 level with 

decision uncertainty. One variable (“passing on a genetic risk for cancer to a child”) was 

removed due to high collinearity and conceptual overlap with other family-building 

considerations. The remaining 17 variables were included in the hierarchical multiple regression 

model (Table 2). Step 1 explained 17.3% of the variance in decision uncertainty (R²=.173) and 

higher decision uncertainty was associated with identifying as Ashkenazi Jewish (β=.181, p< 

.001) and having no history of pregnancy (β=-.216, p=.002). In Step 2, family-building 

considerations were added to the model, improving model fit and increasing the variance 

explained to 29.2% (R²=.292). Those who reported concern about ‘timeline to have children’ 

reported lower decision uncertainty (β=-.135, p=.021), whereas concern about a future child’s 

health (β=.164, p=.016) related to higher decision uncertainty. In Step 3, perceived knowledge 

was added to the model, resulting in a final R² of .305. Greater perceived knowledge was 

associated with lower decision uncertainty, controlling for other factors (β=-.128, p=.026). 

Discussion 

This study examined the ways in which a family history of breast cancer shapes 

reproductive decision making and family-building choices and identifies areas of unmet need for 
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women representing non-clinical populations. Data from the YWS were analyzed, providing an 

opportunity to validate qualitative findings in the literature with a large, international sample. 

Findings suggest that uncertainty about family-building options is prevalent and is shaped by 

sociodemographic, experiential, and values-based factors. Cancer-related health concerns, along 

with other factors such as financial barriers, appear to be prominent influences on family-

building decisions. Knowledge gaps about genetic cancer risk and reproductive/family-building 

options are common and predicted greater decision uncertainty. Findings underscore the 

complexity of making family-building decisions when cancer- and health-related risks are 

considered and identify subgroups of women that may benefit from support and informational 

resources. 

Among those interested in future family building or uncertain about their plans, the vast 

majority of women considered natural conception (unassisted reproduction), while substantially 

fewer endorsed — and many more were unsure about — alternative methods such as the use of 

reproductive medicine including genetic testing of embryos. Likewise, when asked about the 

overall decision-making process, 43-57% of women endorsed some degree of uncertainty with 

respect to decision clarity, confidence, and ease of decision making (item-level analysis). A 

meaningful subgroup of women (16.5%) reported a decrease in their likelihood of having 

children due to their family history of cancer, along with concerns about passing on a genetic 

risk for cancer to a child (33.5%). This is consistent with the literature reporting that women with 

pathogenic genetic variants in cancer susceptibility genes, such as in BRCA1/2, report greater 

uncertainty about having children due to cancer-related fears [25] and changes in family-building 

plans [26]. The high proportion of women who were unsure about family-building options, 

coupled with evidence of low perceived knowledge (e.g., nearly 60% feeling uninformed about 
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the likelihood of passing on a genetic risk for cancer to a child), suggests many women worry 

about cancer-related risks but lack sufficient information relevant to decision making. Awareness 

of PGT may help alleviate fears about the health of a future child, though women may still worry 

irrespective of genetic testing results, struggle with decisions about PGT (e.g., moral concerns 

and necessity of IVF), and may still face barriers to accessing PGT and reproductive medicine 

(e.g., cost) [27–29]. These findings underscore the need for support that is not only medically 

informed, but attuned to the personal, relational, and values-based dimensions of family-building 

decisions (and those of a partner or loved ones, if applicable).  

It is important to note that most women (83.5%) reported no decrease in their likelihood 

of having children, though findings suggest they may still struggle with unmet information needs 

and decisional uncertainty. For example, 88% of women felt uninformed about possible 

pregnancy risks due to their family history of cancer. It is well established that women around 

the world have inadequate knowledge of reproductive health generally and cancer-related 

concerns may add to uncertainty [30]. Obstetrician-gynecologists and primary care providers 

may be best positioned to offer counseling, though evidence suggests there are barriers to 

discussing cancer-related topics within preconception counseling (e.g., lack of time, perceived 

lack of expertise) [31–33]. Patient and provider educational resources may be developed and 

effective dissemination strategies should be explored. 

Greater uncertainty about family-building decisions was associated with younger age, no 

prior history of pregnancy, having fewer children, and consideration of family-building timeline. 

This pattern suggests that women who are earlier in their reproductive life course and those with 

some sense of reproductive time pressure may struggle more with decisions and planning. 

Notably, history of pregnancy was the strongest predictor in the final model, suggesting those 
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who have already navigated pregnancy may approach subsequent family-building decisions with 

more experience, clarity, hope, or confidence. It may also reflect how parenthood intersects with 

identity and transitions in social roles. Women with no prior history of pregnancy, who do not 

have children, may represent those with more uncertainty about entering motherhood. Other 

factors, such as sociocultural beliefs and norms or integrating the opinions of loved ones into 

decision making, may cause additional uncertainty, perhaps especially for younger women 

without prior lived experiences as parents [3]. Interestingly, women who endorsed religious 

beliefs as an important factor related to family-building decisions reported lower levels of 

decision uncertainty, but those who identified as Ashkenazi Jewish reported higher levels of 

uncertainty. Sociocultural and religious beliefs clearly influence decisions about reproduction 

and family building and may be important indicators for when and how to support women who 

have cancer-related concerns [34,35].  

Importantly, financial considerations emerged as a key factor in family-building 

decisions with nearly 40% of women endorsing costs of reproductive medicine and insurance 

coverage as influencing factors. Findings underscore system-level structural barriers that shape 

family-building options, decisions, and access. Medical options to reduce genetic risk in 

offspring, such as IVF with PGT, are often among the most expensive and least equitably 

accessible [25,36,37]. Racial and ethnic disparities in utilization of ART and clinical outcomes 

are well documented and persist even with insurance mandates [38]. Financial concerns are 

associated with greater decision uncertainty among young adult cancer survivors considering 

family-building options [39,40]. Further research is needed to characterize the experiences and 

needs of women with more limited access to healthcare systems and financial resources and the 

ways in which reproductive choices and family-building experiences are shaped by these factors.  
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Additionally, a variety of other considerations were endorsed as being relevant and 

important to family-building decisions, and many of these were significantly related to decisional 

uncertainty. This is consistent with health decision frameworks in which values-based factors are 

central to decisional processes [41]. That is, decision uncertainty and distress stem from 

inadequate knowledge or access to information, unclear values, and inadequate support and 

resources [42]. Family-building decisions are inherently preference-sensitive; there is no right or 

wrong choice and people must weigh the risks and benefits of options in the context of personal 

values, priorities, and goals [43].  

Not surprisingly, findings suggest that knowledge is a key target for intervention but may 

be insufficient for addressing the difficulties women face when considering family-building 

options amidst cancer-related concerns and other personally relevant factors. Psychoeducation is 

most effective when delivered alongside opportunities for values exploration [44,45]. Decision 

aids are often used to support both knowledge acquisition and values clarification, which may be 

used as adjuncts to clinical care and individualized support [46,47]. Decision aids have been used 

in women with a predisposition to cancer who haven’t had the disease, (e.g., ePOWER [48]) and 

among cancer survivors making family-building decisions [49]. They can also be adapted for 

couples and dyadic support [50,51].  

 To our knowledge, this study is the first large-scale quantitative investigation of family-

building decision making among individuals with a familial risk for breast cancer. While smaller 

qualitative studies have explored this experience, and more targeted work has examined family-

building among those with pathogenic variants in BRCA1/2 or other genes, quantitative data 

remain limited. Several limitations should be noted. The cross-sectional design precludes causal 

inference. Although the sample was international, which is a strength, women were 
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predominantly non-Hispanic White and highly educated. Not all participants completed the 

Reproductive Choices module due to survey design and desire to minimize participant burden; 

this module was skipped for participants who reported no interest in future children to ensure 

questions were appropriate to the population. Measures of perceived knowledge and family-

building considerations were investigator-designed and, while demonstrating adequate internal 

reliability, have not been independently validated. Analyses were not stratified by pathogenic 

variant carrier status, and it is unknown whether findings may differ based on perceived vs. 

known genetic risk (e.g., breast cancer family history vs. genetic testing results). 

Conclusion 

This study characterized the ways in which women with a family history of breast cancer 

considered their family-building options, experiences of decision uncertainty, and factors 

deemed important when making these decisions. Findings indicate that many women feel 

uninformed about cancer-related risks and family-building options and may struggle to integrate 

information with values-based considerations. Effective decision support should provide 

personalized health information while facilitating values clarification, incorporating prior 

experiences, sociocultural and religious beliefs and values, and broader life context and 

relationships. Further research is needed to investigate the role of financial stress and access to 

care, as structural constraints inevitably shape decision-making processes and outcomes. 

 



 19 

Acknowledgements 

This work was supported by grant U01 CA164920 from the USA National Cancer 

Institute. The content of this manuscript does not necessarily reflect the views or policies of the 

National Cancer Institute or any of the collaborating centers in the Breast Cancer Family 

Registry (BCFR), nor does mention of trade names, commercial products, or organizations imply 

endorsement by the U.S. Government or the Breast Cancer Family Registry. We thank all the 

participants in this study, the entire team of Breast Cancer Family Registry (BCFR) past and 

current investigators and all of the BCFR coordinators, research nurses, interviewers and data 

management staff, and the heads and staff of the participating Family Cancer Clinics. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 20 

1. American Cancer Society. Breast Cancer Facts & Figures 2024 - 2025 [Internet]. Atlanta: 

American Cancer Society; 2024. https://www.cancer.org/content/dam/cancer-

org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/2024/breast-cancer-facts-

and-figures-2024.pdf 

2. Giaquinto AN, Sung H, Newman LA, Freedman RA, Smith RA, Star J, et al. Breast cancer 

statistics 2024. CA A Cancer J Clinicians. 2024;74:477–95. https://doi.org/10.3322/caac.21863 

3. Kastner AM, Kocak HK, Fischer-Jacobs J, Hahne A, Zimmermann T. Desire for Children and 

Distress in Women with Hereditary Cancer Syndromes. IJERPH. 2022;19:14517. 

https://doi.org/10.3390/ijerph192114517 

4. Donnelly LS, Watson M, Moynihan C, Bancroft E, Evans DGR, Eeles R, et al. Reproductive 

decision-making in young female carriers of a BRCA mutation. Human Reproduction. 

2013;28:1006–12. https://doi.org/10.1093/humrep/des441 

5. Gietel-Habets JJG, De Die-Smulders CEM, Derks-Smeets IAP, Tibben A, Tjan-Heijnen VCG, 

Van Golde R, et al. Awareness and attitude regarding reproductive options of persons carrying a 

BRCA mutation and their partners. Hum Reprod. 2017;humrep;dew352v1. 

https://doi.org/10.1093/humrep/dew352 

6. Dean M, Hintz EA, Baker J, Reblin M, Quinn GP, Haskins C, et al. Shared Decision-Making 

Experiences of Couples with Inherited Cancer Risk Regarding Family Building. Journal of 

Health Communication. 2023;28:292–301. https://doi.org/10.1080/10810730.2023.2202630 

7. Safi LA, Al-Safi ZA. Fertility counseling for patients with hereditary breast and ovarian 

cancer syndrome. Current Opinion in Obstetrics & Gynecology. 2025;37:188–92. 

https://doi.org/10.1097/GCO.0000000000001038 

8. Raghunathan NJ, Benedict C, Thom B, Friedman DN, Kelvin JF. Young Adult Female Cancer 

Survivors’ Concerns About Future Children’s Health and Genetic Risk. Journal of Adolescent 
and Young Adult Oncology. 2018;7:125–9. https://doi.org/10.1089/jayao.2017.0050 

9. Hughes T, Bracewell-Milnes T, Saso S, Jones BP, Almeida PA, Maclaren K, et al. A review 

on the motivations, decision-making factors, attitudes and experiences of couples using pre-

implantation genetic testing for inherited conditions. Human Reproduction Update. 

2021;27:944–66. https://doi.org/10.1093/humupd/dmab013 

10. Gietel‐Habets JJG, De Die‐Smulders CEM, Derks‐Smeets IAP, Tibben A, Tjan‐Heijnen 
VCG, Van Golde R, et al. Support needs of couples with hereditary breast and ovarian cancer 

during reproductive decision making. Psycho-Oncology. 2018;27:1795–801. 

https://doi.org/10.1002/pon.4729 

11. Warner NZ, Groarke A. A qualitative reflexive thematic analysis into the experiences of 

being identified with a BRCA1/2 gene alteration: “So many little, little traumas could have been 
avoided.” BMC Health Serv Res. 2022;22:1007. https://doi.org/10.1186/s12913-022-08372-w 



 21 

12. Kraus EM, Chavan NR, Whelan V, Goldkamp J, DuBois JM. Reproductive decision making 

in women with medical comorbidities: a qualitative study. BMC Pregnancy Childbirth. 

2023;23:848. https://doi.org/10.1186/s12884-023-06093-4 

13. Skrovanek E, Dunbar-Jacob J, Dunwoody C, Wesmiller S. Integrative Review of 

Reproductive Decision Making of Women Who Are BRCA Positive. Journal of Obstetric, 

Gynecologic & Neonatal Nursing. 2020;49:525–36. https://doi.org/10.1016/j.jogn.2020.07.006 

14. O’Brien KM, Keil AP, Taylor JA, Weinberg CR, Polley EC, Yadav S, et al. Pathogenic 
Variants, Family History, and Cumulative Risk of Breast Cancer in US Women. JAMA Oncol 

[Internet]. 2025 [cited 2026 Aug 10];11:1458–69. https://doi.org/10.1001/jamaoncol.2025.3875 

15. Breit C, Ablah E, Ward M, Okut H, Tenofsky PL. Breast cancer risk assessment in patients 

who test negative for a hereditary cancer syndrome. Am J Surg. 2020;219:430–3. 

https://doi.org/10.1016/j.amjsurg.2019.10.015 

16. Metcalfe KA, Finch A, Poll A, Horsman D, Kim-Sing C, Scott J, et al. Breast cancer risks in 

women with a family history of breast or ovarian cancer who have tested negative for a BRCA1 

or BRCA2 mutation. Br J Cancer. 2009;100:421–5. https://doi.org/10.1038/sj.bjc.6604830 

17. John EM, Hopper JL, Beck JC, Knight JA, Neuhausen SL, Senie RT, et al. The Breast 

Cancer Family Registry: an infrastructure for cooperative multinational, interdisciplinary and 

translational studies of the genetic epidemiology of breast cancer. Breast Cancer Res. 

2004;6:R375. https://doi.org/10.1186/bcr801 

18. Terry MB, Phillips K-A, Daly MB, John EM, Andrulis IL, Buys SS, et al. Cohort Profile: 

The Breast Cancer Prospective Family Study Cohort (ProF-SC). Int J Epidemiol. 2016;45:683–
92. https://doi.org/10.1093/ije/dyv118 

19. Warner E, Foulkes W, Goodwin P, Meschino W, Blondal J, Paterson C, et al. Prevalence and 

penetrance of BRCA1 and BRCA2 gene mutations in unselected Ashkenazi Jewish women with 

breast cancer. J Natl Cancer Inst. 1999;91:1241–7. https://doi.org/10.1093/jnci/91.14.1241 

20. Struewing JP, Hartge P, Wacholder S, Baker SM, Berlin M, McAdams M, et al. The risk of 

cancer associated with specific mutations of BRCA1 and BRCA2 among Ashkenazi Jews. N 

Engl J Med. 1997;336:1401–8. https://doi.org/10.1056/NEJM199705153362001 

21. Benedict C, Thom B, Friedman DN, Pottenger E, Raghunathan N, Kelvin JF. Fertility 

information needs and concerns post-treatment contribute to lowered quality of life among young 

adult female cancer survivors. Support Care Cancer. 2018;26:2209–15. 

https://doi.org/10.1007/s00520-017-4006-z 

22. Benedict C, Ford JS, Schapira L, Davis A, Simon P, Spiegel D, et al. Preliminary testing of 

“roadmap to parenthood” decision aid and planning tool for family building after cancer: Results 
of a single‐arm pilot study. Psycho-Oncology. 2024;33:e6323. https://doi.org/10.1002/pon.6323 



 22 

23. Jagielo AD, Shanley J, Diefenbach MA, Ford JS, Schapira L, Benedict C. Perceived impact 

of a decision-aid and planning tool for family building after cancer for young adult female cancer 

survivors. Support Care Cancer. 2025;33:444. https://doi.org/10.1007/s00520-025-09478-7 

24. O’Connor A. User Manual - Decisional Conflict Scale. 1993;  

25. Chen L, Blank SV, Burton E, Glass K, Penick E, Woodard T. Reproductive and hormonal 

considerations in women at increased risk for hereditary gynecologic cancers: Society of 

Gynecologic Oncology and American Society for Reproductive Medicine Evidence-Based 

Review. Fertility and Sterility. 2019;112:1034–42. 

https://doi.org/10.1016/j.fertnstert.2019.07.1349 

26. Nahshon C, Lavie O, Oron G. Attitude of BRCA1/2 mutation carriers towards fertility 

preservation, family planning and preimplantation genetic testing for primary prevention of 

breast and ovarian cancer in the next generation. J Assist Reprod Genet. 2023;40:2835–42. 

https://doi.org/10.1007/s10815-023-02954-1 

27. Derks-Smeets IAP, Gietel-Habets JJG, Tibben A, Tjan-Heijnen VCG, Meijer-Hoogeveen M, 

Geraedts JPM, et al. Decision-making on preimplantation genetic diagnosis and prenatal 

diagnosis: a challenge for couples with hereditary breast and ovarian cancer. Human 

Reproduction. 2014;29:1103–12. https://doi.org/10.1093/humrep/deu034 

28. Raghunathan NJ, Benedict C, Thom B, Friedman DN, Kelvin JF. Young Adult Female 

Cancer Survivors’ Concerns About Future Children’s Health and Genetic Risk. Journal of 
Adolescent and Young Adult Oncology. 2018;7:125–9. https://doi.org/10.1089/jayao.2017.0050 

29. Dervin T, Ranisavjevic N, Laot L, Mayeur A, Duperier C, Steffann J, et al. Knowledge, 

acceptability and personal attitude toward pre-implantation 1 genetic testing (PGT) and pre-natal 

diagnosis (PND) for females carrying BRCA pathogenic variant according to fertility 

preservation experience. J Assist Reprod Genet. 2023;40:1381–90. 

https://doi.org/10.1007/s10815-023-02798-9 

30. Hansen A, Bayes J, Schloss J. Empowering Women Through Knowledge: A Systematic 

Review of Literature on Menstrual and Reproductive Health Literacy. Health Equity [Internet]. 

2025 [cited 2026 June 25];9:357–74. https://doi.org/10.1177/24731242251363080 

31. Conner S, Theoryn T, Dusic E, Beers F, Knerr S, Norquist B, et al. Primary care provider 

practices, attitudes, and confidence with hereditary cancer risk assessment and testing: A mixed 

methods study. Genetics in Medicine [Internet]. 2025 [cited 2026 June 26];27:101307. 

https://doi.org/10.1016/j.gim.2024.101307 

32. Sussner KM, Jandorf L, Valdimarsdottir HB. Educational needs about cancer family history 

and genetic counseling for cancer risk among frontline healthcare clinicians in New York City. 

Genet Med [Internet]. 2011 [cited 2026 June 26];13:785–93. 

https://doi.org/10.1097/GIM.0b013e31821afc8e 



 23 

33. Kathrens-Gallardo A, Propst L, Linn E, Pothast R, Wicklund C, Arjunan A. OB/GYN 

residents’ training, attitudes, and comfort level regarding genetics. J Assist Reprod Genet. 
2021;38:2871–80. https://doi.org/10.1007/s10815-021-02310-1 

34. Hoffman A, Crocker L, Mathur A, Holman D, Weston J, Campbell S, et al. Patients’ and 
Providers’ Needs and Preferences When Considering Fertility Preservation Before Cancer 
Treatment: Decision-Making Needs Assessment. JMIR Form Res. 2021;5:e25083. 

https://doi.org/10.2196/25083 

35. Hesse-Biber S, Seven M, Jiang J, Schaik S, Dwyer AA. Impact of BRCA Status on 

Reproductive Decision-Making and Self-Concept: A Mixed-Methods Study Informing the 

Development of Tailored Interventions. Cancers. 2022;14:1494. 

https://doi.org/10.3390/cancers14061494 

36. Barton SE, Najita JS, Ginsburg ES, Leisenring WM, Stovall M, Weathers RE, et al. 

Infertility, infertility treatment, and achievement of pregnancy in female survivors of childhood 

cancer: a report from the Childhood Cancer Survivor Study cohort. The Lancet Oncology. 

2013;14:873–81. https://doi.org/10.1016/S1470-2045(13)70251-1 

37. Pleasant V, Slocum B, Purkiss A. Genomic Justice as Reproductive Justice: Universal 

Coverage for Preimplantation Genetic Testing for Hereditary Breast and Ovarian Cancer 

Syndrome. Technol Cancer Res Treat. 2026;25:15330338261427326. 

https://doi.org/10.1177/15330338261427326 

38. Correia KFB, Kraschel K, Seifer DB. State insurance mandates for in vitro fertilization are 

not associated with improving racial and ethnic disparities in utilization and treatment outcomes. 

American Journal of Obstetrics and Gynecology. 2023;228:313.e1-313.e8. 

https://doi.org/10.1016/j.ajog.2022.10.043 

39. Benedict C, McLeggon J-A, Thom B, Kelvin JF, Landwehr M, Watson S, et al. “Creating a 
family after battling cancer is exhausting and maddening”: Exploring real-world experiences of 

young adult cancer survivors seeking financial assistance for family building after treatment. 

Psychooncology. 2018;27:2829–39. https://doi.org/10.1002/pon.4898 

40. Benedict C, Thom B, Diefenbach M, Schapira L, Simon P, Ford JS. The Impact of Cancer-

Related Financial Toxicity on Reproductive Concerns and Family-Building Decision-Making in 

Post-Treatment Survivorship. Journal of Adolescent and Young Adult Oncology. 2023;12:408–
15. https://doi.org/10.1089/jayao.2022.0088 

41. Stacey D, Légaré F, Boland L, Lewis KB, Loiselle M-C, Hoefel L, et al. 20th Anniversary 

Ottawa Decision Support Framework: Part 3 Overview of Systematic Reviews and Updated 

Framework. Med Decis Making. 2020;40:379–98. https://doi.org/10.1177/0272989X20911870 

42. O’Connor AM, Jacobsen MJ, Stacey D. An Evidence-Based Approach to Managing 

Women’s Decisional Conflict. Journal of Obstetric, Gynecologic & Neonatal Nursing. 
2002;31:570–81. https://doi.org/10.1111/j.1552-6909.2002.tb00083.x 



 24 

43. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, et al. Shared 

decision making: a model for clinical practice. J Gen Intern Med. 2012;27:1361–7. 

https://doi.org/10.1007/s11606-012-2077-6 

44. Witteman HO, Julien A-S, Ndjaboue R, Exe NL, Kahn VC, (Angie) Fagerlin A, et al. What 

Helps People Make Values-Congruent Medical Decisions? Eleven Strategies Tested across 6 

Studies. Med Decis Making. 2020;40:266–78. https://doi.org/10.1177/0272989X20904955 

45. Wellman ML, Holton AE, Kaphingst KA. “Where do I go? Who do I go to?”: BRCA 
Previvors, genetic counselors and family planning. PEC Innovation. 2023;2:100157. 

https://doi.org/10.1016/j.pecinn.2023.100157 

46. Reumkens K, Tummers MHE, Severijns Y, Gietel-Habets JJG, Van Kuijk SMJ, Aalfs CM, 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;12:101–10. 

https://doi.org/10.1007/s12687-020-00484-2 

47. Jull J, Köpke S, Smith M, Carley M, Finderup J, Rahn AC, et al. Decision coaching for 

people making healthcare decisions. Cochrane Consumers and Communication Group, editor. 

Cochrane Database of Systematic Reviews [Internet]. 2021 [cited 2026 May 11];2021. 

https://doi.org/10.1002/14651858.CD013385.pub2 

48. Dean M, Jowers B, Conley C, Camacho E, Espinel W, Kaphingst KA. Acceptability of the 

ePOWER intervention: Managing previvors’ cancer-related uncertainty and supporting decision 

making. PEC Innov. 2025;6:100402. https://doi.org/10.1016/j.pecinn.2025.100402 

49. Benedict C, Ford JS, Schapira L, Simon P, Spiegel D, Diefenbach M. Family-building 

decision aid and planning tool for young adult women after cancer treatment: protocol for 

preliminary testing of a web-based decision support intervention in a single-arm pilot study. BMJ 

Open. 2019;9:e033630. https://doi.org/10.1136/bmjopen-2019-033630 

50. Mellon S, Gold R, Janisse J, Cichon M, Tainsky MA, Simon MS, et al. Risk perception and 

cancer worries in families at increased risk of familial breast/ovarian cancer. Psychooncology. 

2008;17:756–66. https://doi.org/10.1002/pon.1370 

51. Dean M, Baker JT, Reblin M, Hintz EA, Vadaparampil ST, Haskins C, et al. Feasibility, 

acceptability, and outcomes of a pilot intervention facilitating communication about family 

building between patients with inherited cancer risk and their partners. PEC Innovation. 

2022;1:100055. https://doi.org/10.1016/j.pecinn.2022.100055 

 

 



 25 

Table 1. Characteristics of the study sample (n=471) 

 

  Mean (SD) Range 

Age (years; at time of completing survey) 30.34 (SD: 6.69)  18 – 45 

 

 

  Percentage n  

Race/ethnicity White, non-

Hispanic 

75.1% 353 

Black, non-

Hispanic 

1.9% 9 

Hispanic 7.4% 35 

Asian, non-

Hispanic  

5.7% 27 

Other 9.8 46 

 

Education ≤High school 
graduation / G.E.D. 

5.7% 27 

Vocational or 

technical school / 

Some college or 

university 

24.7% 116 

Bachelor's degree, 

Graduate degree 

69.6% 327 

 

Number of children 

(< 18) 

Nulliparous 58.6% 276 

1  15.5% 73 

2  14.2% 67 

3  6.6% 31 

4+  5.1% 24 

 

Ashkenazi Jewish Yes 16.6% 78 

No 77% 362 

Other 6.4% 30 

 

Number of first-

degree family 

members with breast 

cancer history  

0 60.6% 243 

1 39.4% 158 

 

Number of second-

degree family 

members with breast 

cancer history (#) 

0 33.2% 133 

1 44.6% 179 

2 16.0% 64 

3 6.0% 24 

4 .2% 1 
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Anxiety Disorder Yes 28.7% 135 

No 67.5% 318 

Other 3.8% 18 

 

Clinical Depression Yes 23.8% 112 

No 73.0% 344 

Other 3.2% 15 

 

History of risk-

reducing surgery 

related to cancer 

No 87.5% 400 

Yes 12.5% 57 

 

Hope to have a child 

(or more children) in 

the future 

Yes 47.8% 225 

Maybe 16.6% 78 

No 35.7% 168 
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Table 2. Multivariable Model Predicting Decision Uncertainty (n=289) 

 

Step Predictor* R² B SE β t p 

1 Constant .173 3.551 .385 
 

9.225 <.001 

 Ashkenazi Jewish  12.276 3.550 .181 3.458 <.001 
 Age (years)  

 
.004 .275 .001 .015 .988 

 Number of children  
 

-1.236 1.743 -.043 -.709 .479 
 Pregnant Ever  -12.326 3.915 -.216 -3.149 .002 

2 Timeline to Have Children  .292 -8.495 3.671 -.135 -2.314 .021 
 Parents' Opinion 

 
-1.536 3.421 -.026 -.449 .654 

 Religious Beliefs 
 

-4.917 3.448 -.079 -1.426 .155 
 Concerns About My Health  

 
1.252 3.296 .024 .380 .704 

 Concerns About my Future Child's Health 
 

8.603 3.535 .164 2.433 .016 
 Ability to Choose Child's Sex 

 
12.652 6.846 .098 1.848 .066 

 Ability to Screen Embryos for Genetic Mutations 
 

-3.077 3.533 -.054 -.871 .385 
 Cost of Reproductive Medicine 

 
4.595 3.553 .087 1.293 .197 

 Cost of Adoption 
 

1.229 3.391 .023 .362 .717 
 Love of Children 

 
-8.467 5.100 -.094 -1.660 .098 

 Desire for Motherhood 
 

-8.638 7.571 -.064 -1.141 .255 
 Family History of Cancer 

 
4.988 3.817 .090 1.307 .192 

3 Perceived Knowledge .305 -3.186 1.419 -.128 -2.245 .026 

*Collinearity diagnostics indicated no problematic multicollinearity among predictors (VIFs ranged from 1.01 to 

1.83), suggesting that correlations among independent variables did not meaningfully affect model estimation. 
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Figure 1. Women who reported a desire for future family building or uncertainty about family-

building plans were asked to indicate which family-building options they were considering using 

a multi-select list with options to indicate “yes” or “unsure.”  

8.9%

7.9%

26.7%

33.4%

35.4%

85.8%

26.80%

29.80%

37.70%

30.50%

40.40%

7.90…

Using donated eggs, sperm, or embryos to have a

child that is not genetically related to you

Using a surrogate to have a child

Testing embryos for genetic mutations

Egg freezing or embryos for future use

Adoption or fostering

Natural conception

Figure 1. Family-Building Options Being Considered (n=303)

Yes Unsure
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*The “Other” category included open-ended responses representing themes such as perceived cost and 

energy required to raise children, being in a same-sex relationship, and concerns about passing on 

physical or mental health risks to children. 
 
Figure 2. Women who reported a desire for future family building or uncertainty about family-

building plans were asked to indicate which factors were influencing their family-building 

decisions. 
 
 
 

4.3%

5.0%

16.9%

19.2%

20.9%

26.8%

27.5%

30.1%

33.5%

34.1%

36.1%

36.4%

38.7%

39.4%

39.4%

39.7%

55.0%

62.9%

74.5%

78.1%

90.1%

94.7%

0% 20% 40% 60% 80% 100%

Ability to choose my child's sex

Other*

Desire to undergo risk-reducing surgery to lower my…Concerns about the health of a partner

Religious beliefs

Concerns about my cancer risk

Ability to screen embryos for genetic mutations

Family history of cancer

Concerns about passing on a genetic risk for cancer to…Financial cost of adoption

Cultural reasons

Infertility or difficulty conceiving

Financial cost of reproductive medicine options

Concerns about my health

Health insurance coverage

Concerns about my future child's health

The opinion of my family and loved ones

Concerns about my fertility and aging

My partner's opinion

Desired timeline to have children

Love of children

Desire for motherhood

Figure 2. Factors Influencing Family-Building Decisions Among 

Women Who Want or Might Want Children (n=303)
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Figure 3.  Women who reported a desire for future family building or uncertainty about family-

building plans were asked to answer how informed they felt about these topics. 
 
 

72.5%

58.6%

43.0%

42.5%

33.4%

15.8%

18.9%

23.5%

24.9%

33.8%

11.7%

22.5%

33.4%

32.6%

32.8%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

My possible pregnancy risks due to my family

history of cancer

The likelihood of passing on a genetic risk of

cancer to a child

My genetic risk for cancer

My options for cancer screening

My possible health risks related to family cancer

Figure 3. Perceived knowledge about impact of familial cancer on 

personal health and family-building options (n=303)

Not very informed Moderately informed Very informed



 31 

 

 

Figure 4.  Women who reported a desire for future family building or uncertainty about family-

building plans were asked to consider the following aspects of decision regarding family-

building decisions. 
 
 

47.0%

53.0%

57.0%

25.0%

26.0%

30.0%

28.0%

22.0%

13.0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

This decision is easy for me to make

I feel sure about what to choose

I am clear about the best choice for me

Figure 4. Decision uncertainty about family-building options: 

item-level responses (n=303)

Agree Neither agree or disagree Disagree


