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ABSTRACT

Purpose: This study investigated changes in attitudes toward marriage and childbearing 
assuming a BRCA1/2 mutation carrier status among healthy, unmarried individuals in Korea.
Methods: A nationally representative sample of healthy, unmarried individuals aged 
20–39 years was surveyed. A questionnaire on marriage and childbearing intentions was 
administered to the participants before and after providing them with information on 
BRCA1/2 mutation carriers’ breast and ovarian cancer risks and their autosomal dominant 
inheritance pattern. The participants were asked about their attitudes toward childbearing 
through preimplantation genetic diagnosis (PGD).
Results: Of the participants who initially wanted to marry, the assumption that they or their 
partners had BRCA1/2 mutation caused 25.3% to no longer want to get married and 36.2% 
to change their attitude from wanting to bear children to no longer wanting them. Females 
were more likely than males to change their attitudes toward marriage and childbearing. 
The participants who had negative attitudes toward genetic testing were more likely to 
change their attitudes regarding marriage and childbearing than those who were favorable 
toward both disclosure and testing. More than 50% of the participants who did not want 
children were willing to bear children through PGD when it was assumed that they were BRCA 
mutation carriers.
Conclusion: On the assumption of being carriers, general, young, and healthy females were 
more likely than males to negatively change their attitudes toward marriage and childbearing. 
Public education on the implications of living with mutation carriers and reproductive 
options may be required.
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INTRODUCTION

Germline mutations in the BRCA1/2 gene are associated with an increased risk of several 
types of cancer, including breast, ovarian, prostate, pancreatic, stomach, and colorectal 
cancers [1]. These types of cancer, especially hereditary breast and ovarian cancers, are often 
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inherited in an autosomal dominant pattern, where one mutated gene is sufficient to cause 
the disease. Thus, BRCA1/2 mutation carriers’ children have a 50% probability of inheriting 
the mutation and are exposed to an increased risk of several types of cancer. Risk-reducing 
salpingo-oophorectomy is associated with a reduced risk of developing breast and ovarian 
cancers and reduced mortality therefrom [2]; thus, it is recommended for BRCA1/2 mutation 
carriers between the ages of 35 and 40 years or after childbearing [3].

Following confirmation of their mutation status, BRCA mutation carriers may have difficulty 
in finding partners. Those who do have partners report difficulty with disclosing their 
mutation status and making relationship decisions such as childbearing, due to the increased 
risk of cancer in themselves and their biological children. In addition, BRCA1/2 mutation 
carriers’ partners are concerned about their children’s mutation status and risk of cancer. 
Female BRCA mutation carriers and their spouses are less likely to have children than 
non-carriers [4-6]. Carriers who do want to have children have the option of undergoing 
preimplantation genetic diagnosis (PGD), i.e., the process of selecting in vitro-fertilized 
embryos that are BRCA mutation-free before implanting them into the uterus [7]. However, 
knowledge of PGD remains low, despite its increased acceptability among individuals at high 
risk of hereditary cancers [7].

Following reports of Angelina Jolie’s prophylactic surgery due to her family history of BRCA1 
mutation carrier status, public awareness regarding hereditary breast and ovarian cancer 
syndromes and cancer-causing genetic mutations has increased [8]. However, attitudes 
toward partner relationships, childbearing, and PGD with BRCA1/2 mutation carriers among 
the general population have rarely been assessed. In addition, different cancer risks in male 
and female BRCA1/2 mutation carriers may cause sex-based differences in attitudes toward the 
disease. In this study, we investigate how the assumption of a hypothetical BRCA1/2 mutation 
status among healthy, unmarried individuals in South Korea may change their attitudes 
toward marriage and childbearing.

METHODS

Study participants and questions
The study’s population included 600 males and 600 females who were cancer-free, 
unmarried individuals, aged 20–39 years. Quota sampling was used to select participants. 
Seventeen administrative districts were applied as strata, and participants were allocated 
proportionally according to the population of each stratum as reported in South Korea’s 
2019 resident registration record. People in their 20s and 30s were equally selected. A 
computer-assisted telephone survey was conducted in which the cellular phone numbers 
were randomly generated. Random digit dialing sampling is typically faster, increases 
accessibility to respondents, and produces data that are less subjective to interviewer effects 
than face-to-face interviews [9]. Three calls were made before the next phone number was 
generated. Informed consent was obtained from the participants prior to their participation 
in the survey. First, information on sex, birth year, residential area, marital status, and 
history of cancer was solicited. If a participant did not meet the selection criteria, the survey 
was stopped. The study was conducted from August 28, 2020 to September 2, 2020, with a 
response rate of 20.2%.
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A questionnaire on marriage and childbearing intention was administered to all the 
participants. They were then provided information on BRCA1/2 mutation carriers’ breast 
and ovarian cancer risks (lifetime breast and ovarian cancer risks up to 80% and 50%, 
respectively) and their autosomal dominant inheritance pattern. Those who answered “yes” 
to intending to marry were asked the following questions: (a) Were they willing to marry a 
BRCA1/2 mutation carrier. (b) Would their childbearing intention change if, hypothetically, 
they or their partners had carrier status. (c) Would they want to have children through PGD if 
they or their partners had carrier status, regardless of their answer to (b).

In addition, all the participants were asked about their attitudes toward BRCA1/2 mutation 
testing and disclosing positive test results to their families. Information on family history of 
breast or ovarian cancer and sociodemographic characteristics, including education, income, 
and job, were also obtained. This study was approved by the Institutional Review Board of the 
Hanyang University College of Medicine (IRB No. HYI-20-175-1).

Data repository
The collected data comprised answers to the questionnaire written in Korean. Therefore, 
the data were not submitted to a public repository. However, the data are available from the 
corresponding author on request through E-mail.

Statistical analysis
Baseline characteristics were presented as numbers and percentages. Changes in attitudes 
toward marriage and childbearing (the initial response versus the response after assuming 
a hypothetical mutation carrier status) were assessed as follows: Regarding intentions 
to marry, those who changed from “willing” to “unwilling” were considered. Regarding 
intentions about childbearing, those who changed from “willing” to “unwilling” and those 
who changed from “unwilling” to “willing” were both considered. Logistic regression was 
performed to assess associations between baseline characteristics and changes in marriage 
or childbearing intentions due to a hypothetical carrier status. The corresponding odds ratios 
(ORs) and 95% confidence intervals (CIs) were presented. The respondents’ intentions to 
have children through PGD under the assumed hypothetical carrier status were compared to 
their initial intentions to have children. The χ2 tests were used to assess sex-based differences 
for all relevant variables. All statistical analyses were performed using SAS version 9.4 (SAS 
Institute, Cary, USA).

RESULTS

The baseline characteristics of the participants are presented in Table 1. Comparable 
distributions between males and females were observed for age, residential area, family 
history of breast or ovarian cancer, and attitude toward genetic testing. However, educational 
level tended to be higher among females, while the numbers of students and participants 
with no income were higher among males.

The proportion of the participants with an intention to marry was 85.8% for males and 
76.2% for females (p-value < 0.001, Table 2). The proportion of the participants with initial 
childbearing intentions was 71.0% for males and 53.0% for females (p-value < 0.001). Of 
the 972 participants with intentions to marry, 246 (25.3%), including 117 males (22.7%) and 
129 females (28.2%), answered that they would not marry a BRCA mutation carrier (p-value 
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= 0.049). Those who initially intended to marry and who, on the assumption of being BRCA 
mutation carriers, retained a positive attitude toward childbearing, decreased to 57.5% in 
males and 39.2% in females (p-value < 0.001). In all the situations, the proportions of the 
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Table 1. Baseline characteristics of the study participants (n = 1,200)
Characteristics Total Males Females p-value*
Age 0.450

20–24 222 (18.5) 120 (20.0) 102 (17.0)
25–29 372 (31.0) 180 (30.0) 192 (32.0)
30–34 388 (32.3) 187 (31.2) 201 (33.5)
35–39 218 (18.2) 113 (18.8) 105 (17.5)

Education < 0.001
High school or less 146 (12.2) 84 (14.0) 62 (10.3)
Undergraduate 230 (19.2) 138 (23.0) 92 (15.3)
College or more 824 (68.7) 378 (63.0) 446 (74.3)

Income 0.003
None 167 (13.9) 104 (17.3) 63 (10.5)
< $30,000/year 414 (34.5) 187 (31.2) 227 (37.8)
$30,000–49,999/year 417 (34.8) 206 (34.3) 211 (35.2)
≥ $50,000/year 202 (16.8) 103 (17.2) 99 (16.5)

Occupation < 0.001
Blue-collar 139 (11.6) 68 (11.3) 71 (11.8)
White-collar 608 (50.7) 245 (40.8) 363 (60.5)
Others 90 (7.5) 75 (12.5) 15 (2.5)
Student 200 (16.7) 128 (21.3) 72 (12.0)
None 163 (13.6) 84 (14.0) 79 (13.2)

Residential area 0.433
Metropolitan city 880 (73.3) 434 (72.3) 446 (74.3)
Others 320 (26.7) 166 (27.7) 154 (25.7)

Family history of breast or ovarian cancer 0.167
Neither 1,012 (84.3) 520 (86.7) 492 (82.0)
Only breast cancer 157 (13.1) 66 (11.0) 91 (15.2)
Only ovarian cancer 15 (1.3) 7 (1.2) 8 (1.3)
Both 16 (1.3) 7 (1.2) 9 (1.5)

Willing to undergo genetic testing 0.160
Yes 1,052 (87.7) 518 (86.3) 534 (89.0)
No 148 (12.3) 82 (13.7) 66 (11.0)

Values are presented as number (%).
*χ2 test for differences between males and females.

Table 2. Attitudes toward marriage and childbearing among study participants
Attitudes toward marriage and childbearing Total Males Females p-value‡

Attitude toward marriage* < 0.001
Marriage at some time 972 (81.0) 515 (85.8) 457 (76.2)
Stay single 228 (19.0) 85 (14.2) 143 (23.8)

Attitude toward childbearing* < 0.001
Want to have children 744 (62.0) 426 (71.0) 318 (53.0)
Do not want to have children 228 (19.0) 89 (14.8) 139 (23.2)
Stay single 228 (19.0) 85 (14.2) 143 (23.8)

Attitude toward childbearing† < 0.001
Want to have children 744 (76.5) 426 (82.7) 318 (69.6)
Do not want to have children 228 (23.5) 89 (17.3) 139 (30.4)

Marry a partner carrying a BRCA mutation† 0.049
Yes 726 (74.7) 398 (77.3) 328 (71.8)
No 246 (25.3) 117 (22.7) 129 (28.2)

Change of intention to have children among people who initially want to have children under BRCA carrier assumption < 0.001
Yes → Yes 475 (48.8) 296 (57.5) 179 (39.2)
Yes → No 269 (27.7) 130 (25.2) 139 (30.4)

*Of the total 1,200 subjects, including 600 males and 600 females; †Among participants who wanted to get married at some time (n = 972); ‡χ2 test for 
differences between males and females.
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participants with intentions for marriage and childbearing were statistically higher in males 
than in females (Table 2).

Table 3 shows the factors that were associated with a change to a negative attitude toward 
marriage under the assumption that the partner was a BRCA1/2 carrier. Females were more 
likely than males to change their intention to marry (from willing to unwilling: OR, 1.41; 
95% CI, 1.03–1.93). Compared with the respondents who had positive attitudes toward BRCA 
testing and disclosing their test results, those who did not want to undergo testing were 
more likely to change their intention to marry (OR, 1.65; 95% CI, 1.04–2.61). In addition, 
blue-collar workers were more likely than white-collar ones to change their attitudes toward 
marriage if the partners were carriers (OR, 1.60; 95% CI, 1.01–2.55).

Of the participants who initially intended to marry and have children (n = 744), 269 (36.2%) 
changed their attitude to not wanting children when they assumed a BRCA mutation carrier 
status. Meanwhile, of those who initially intended to marry but not to have children (n = 
228), 36 changed their attitudes and would want to have children if they assumed carrier 
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Table 3. Factors associated with changes of marriage decision (from positive to negative) if partner were a BRCA 
carrier among study participants with initial intention to get married (n = 972)
Characteristics Crude OR Adjusted OR*
Sex

Males 1.00 1.00
Females 1.34 (1.00–1.79) 1.41 (1.03–1.93)

Age
20–24 1.00 1.00
25–29 0.90 (0.59–1.38) 0.87 (0.52–1.48)
30–34 0.79 (0.52–1.21) 0.75 (0.43–1.32)
35–39 1.39 (0.99–2.21) 1.28 (0.70–2.32)

Education
High school or less 1.00 1.00
Undergraduate 0.68 (0.41–1.15) 0.79 (0.44–1.44)
College or more 0.66 (0.42–1.03) 0.76 (0.47–1.23)

Income
< $30,000/year 1.00 1.00
≥ $30,000/year 0.77 (0.57–1.02) 0.92 (0.67–1.26)

Occupation
White-collar 1.00 1.00
Blue-collar 1.72 (1.11–2.68) 1.60 (1.01–2.55)
Others 1.49 (0.85–2.61) 1.45 (0.79–2.67)
Student 1.07 (0.71–1.61) 1.05 (0.56–1.94)
None 1.63 (1.03–2.57) 1.41 (0.93–2.47)

Residential area
Metropolitan city 1.00
Others 1.04 (0.75–1.44) 0.98 (0.70–1.38)

Attitude toward childbearing
Want to have children 1.00 1.00
Do not want to have children 1.39 (1.00–1.93) 1.24 (0.88–1.75)

Family history of breast or ovarian cancer
Neither 1.00 1.00
Either breast or ovarian cancer 1.07 (0.72–1.60) 1.08 (0.72–1.64)

Attitude toward genetic testing & disclosing the test results to family
Do not want to get tested 1.84 (1.19–2.86) 1.65 (1.04–2.61)
Want to get tested & disclose results 1.00 1.00
Want to get tested but do not want to disclose results 1.63 (1.01–2.64) 1.58 (0.96–2.58)

Values are presented as OR (95% CI).
OR, odds ratio; CI, confidence interval.
*Adjusted for the variables in the table.
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status (Table 2). Females were more likely than males to change their decision under the 
assumption (Table 4: OR, 1.77; 95% CI, 1.31–2.39). The respondents who did not want to 
disclose their genetic test results changed their reproductive decisions more frequently than 
those who were willing to disclose their results (OR, 1.67; 95% CI, 1.03–2.72). Another factor 
was income: a higher income (≥ $30,000/year) was associated with a lower tendency to 
change decisions regarding childbearing (OR, 0.71; 95% CI, 0.52–0.96) than a lower income.

Of the participants who were willing to have children assuming they were BRCA1/2 carriers, 
58.2% of the males and 67.5% of the females were willing to opt for PGD (Table 5). Preference 
for PGD was not statistically different between the sex. Of the respondents who did not want 
to have children if they were carriers, 55.6% of the males and 52.5% of the females changed 
their attitudes and said that they would want to have children through PGD, if possible.

DISCUSSION

To the best of our knowledge, this is the first study to assess attitudes toward marrying 
BRCA1/2 mutation carriers among general, healthy, unmarried individuals with an average risk 
of breast or ovarian cancer using a nationwide sample. In addition, it is the first to investigate 
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Table 4. Factors associated with changes in attitude toward childbearing on the assumption of being a BRCA 
mutation carrier among participants with initial intention to marry (n = 972)
Characteristics Crude OR Adjusted OR*
Sex

Males 1.00 1.00
Females 1.38 (1.05–1.80) 1.77 (1.31–2.39)

Age
20–24 1.00 1.00
25–29 0.68 (0.45–0.99) 0.72 (0.44–1.18)
30–34 0.61 (0.41–0.90) 0.68 (0.40–1.15)
35–39 0.70 (0.45–1.09) 0.84 (0.47–1.50)

Education
High school or less 1.00 1.00
Undergraduate 0.93 (0.57–1.52) 0.87 (0.48–1.56)
College or more 0.73 (0.47–1.12) 0.81 (0.50–1.31)

Income
< $30,000/year 1.00 1.00
≥ $30,000/year 0.72 (0.55–0.95) 0.72 (0.53–0.97)

Occupation
White-collar 1.00 1.00
Blue-collar 0.86 (0.55–1.35) 0.73 (0.45–1.18)
Others 1.22 (0.71–2.08) 1.30 (0.72–2.37)
Student 1.32 (0.92–1.90) 1.13 (0.63–2.02)
None 1.13 (0.72–1.77) 1.03 (0.63–1.68)

Residential area
Metropolitan city 1.00 1.00
Others 1.01 (0.74–1.37) 0.95 (0.68–1.31)

Family history of breast or ovarian cancer
Neither 1.00 1.00
Either breast or ovarian cancer 0.92 (0.83–1.35) 0.93 (0.62–1.39)

Attitude toward genetic testing & disclosing the test results to family
Do not want to get tested 1.17 (0.75–1.81) 1.30 (0.82–2.07)
Want to get tested & disclose results 1.00 1.00
Want to get tested but do not want to disclose results 1.46 (0.92–2.32) 1.67 (1.03–2.72)

Values are presented as OR (95% CI).
OR, odds ratio; CI, confidence interval.
*Adjusted for the variables in the table.
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attitudes toward childbearing and the options available for BRCA1/2 carriers in the general 
population. In this study, females were more likely than males to change their marriage or 
childbearing intentions in the event that they or their partners were found to be carrying a 
BRCA1/2 mutation. Of the respondents who answered “no” to having children given a BRCA 
carrier status, more than 50% changed their answers to “yes” if they could access PGD. 
Additionally, those who retained their childbearing intention despite a hypothetical BRCA 
carrier status chose PGD as an option for having children.

Most previous studies regarding attitudes toward partnerships or reproductive options have 
involved those with confirmed BRCA1/2 mutation status or high-risk people based on their 
family and genetic history, mainly females and their partners. Few studies have explored 
males’ attitudes. Female BRCA1/2 mutation carriers are often concerned about breakups from 
disclosing their mutation statuses to their partners [4,10]. In the present study, the proportion 
of the respondents who were willing to marry a hypothetical BRCA1/2 carrier decreased by 
approximately 8% in males (from 85.8% to 77.3%) and 5% in females (from 76.2% to 71.8%). 
However, when the respondents were restricted to those who initially wanted to marry, a 
total proportion of 25.3% (both male and female) replied that they would not marry a BRCA1/2 
mutation carrier. A previous study reported that although disclosure of mutation status 
changed female carriers’ relationships with their male partners, it did not completely end 
the relationships [5]. Compassion, closeness, and the length of time people have been in a 
relationship and known each other may be factors in issues related to rejection or acceptance 
after disclosure of genetic information [4]. In Mauer et al.’s study [5], most of the participants 
had had a serious relationship with BRCA mutation-positive partners for more than 5 years 
and were recruited through their carrier partners. Another study involving female unpartnered 
BRCA1/2 mutation carriers found that only 2.5% of the participants decided not to get married 
and 21.5% felt pressure to marry [11]. However, a follow-up study on young, female, cancer-
free BRCA1/2 mutation carriers established that 10% of the couples had separated within 5 
years of disclosure of BRCA1/2 mutation status; this rate was higher than that for non-carriers, 
and especially higher in carriers without children [12]. In this study, the partner with a BRCA1/2 
mutation was hypothetical, which might explain the high proportion of the respondents 
who rejected carrier partners. Nevertheless, our results could reflect the perceptions of the 
general population regarding relationships with carrier partners or people with a high risk 
of hereditary cancer. Additionally, the results showed that rejection of carrier partners was 
associated with a negative attitude toward genetic testing and disclosure of genetic test 
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Table 5. The choice of PGD for childbearing among participants with initial intention to marry (n = 972)
Choice of PGD Total Males Females p-value*
Among participants who want children even if BRCA+ (n = 511) 0.107

PGD 416 (61.8) 181 (58.2) 135 (67.5)
Natural pregnancy 192 (37.6) 128 (41.2) 64 (32.0)
Undetermined 3 (0.6) 2 (0.6) 1 (0.5)

Among participants who do not want children if BRCA+ (n = 461) 0.532
PGD 248 (53.8) 113 (55.4) 135 (52.5)
Still do not want children 213 (46.2) 91 (44.6) 122 (47.5)

Among participants who initially wanted children but do not want children if BRCA+ (n = 269) 0.624
PGD 189 (70.3) 89 (68.5) 100 (71.9)
Still do not want children 80 (29.7) 41 (31.5) 39 (28.1)

Among participants who initially did not want children and do not want children if BRCA+ (n = 192) 0.739
PGD 59 (30.7) 24 (32.4) 35 (29.7)
Still do not want children 133 (69.3) 50 (67.6) 83 (70.3)

BRCA+: participant or their partner hypothetically had BRCA mutation.
*χ2 test for differences between males and females.
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results, which was comparable with the attitudes observed in previous studies. This suggests 
the importance of communicating health concerns related to BRCA1/2 mutations and their 
consequences not only to carriers but also to healthy populations [5,11,13-15].

BRCA1/2 mutation carrier status affects people’s decisions regarding childbearing and 
reproduction due to a 50% probability of passing their mutation on to children [11,16]. Chan 
et al. [11] showed that, of female BRCA1/2 mutation carriers with incomplete families, 41% 
reported changes in their childbearing intention, such as not wanting children or any additional 
children, due to the risk of transmission or increased risk of cancer. In this study, one inference 
is that one-third of the healthy population would forego childbearing on the assumption of 
being carriers. A follow-up study found a birth rate of 25% among 126 female BRCA1/2 mutation 
carriers within 5 years of genetic testing [12]. Childbearing decisions reflect personal and 
family experiences of cancer, including family responses to the disclosure of BRCA1/2 mutation 
status and cancer diagnosis [16]. In addition, risk-reducing management affects the timing 
of having children; tamoxifen treatment delays childbearing, as patients who undergo it are 
advised against conception, while risk-reducing surgeries increase the pressure to have children 
as soon as possible [16]. A personal history of cancer and having a partner were factors in the 
decision on having children among BRCA mutation carriers [11]. Among cancer-free BRCA1/2 
mutation carriers, a younger age, having a partner, and a family history of breast or ovarian 
cancer were associated with a higher motherhood rate; however, the age association was 
absent in nulliparous females. In addition, education and occupation were not associated with 
motherhood [12]. The target study population for the present study comprised cancer-free males 
and females; thus, a direct comparison with previous studies that targeted BRCA1/2 mutation 
carriers might be limited. Nonetheless, the associations of high income and non-disclosure 
of mutation-positive genetic test results with a change in attitude toward childbearing are 
comparable with those in previous studies [6,11-14,16,17]. Disclosure of BRCA1/2 mutation status 
was associated with higher levels of family support during decision-making [18]. However, older 
age and a family history of breast or ovarian cancer showed no association with the effects of a 
hypothetical carrier status on marriage and childbearing intention.

There were notable differences between the sex in their attitudes and changes thereof on the 
assumption of a carrier status in themselves or their partners. Generally, females were more 
likely than males to avoid marrying BRCA1/2 mutation carriers and more likely to change their 
attitudes toward childbearing if they were mutation carriers, suggesting a more cautious 
stance. Male and female BRCA1/2 mutation carriers have different perceptions of their risks, 
which may influence their decision-making [13]. Individual risk perception was higher in 
female than in male BRCA1/2 mutation carriers, while carriers often considered that increased 
cancer risk was mostly associated with “females’ cancer.” When they discussed their BRCA1/2 
mutation statuses with their partners, males without children focused on the risks to children 
rather than to themselves, whereas female BRCA mutation carriers were most concerned 
about both their own cancer risk and passing the mutation to their offspring, followed by 
increased cancer risk in the next generation. However, male carriers were less concerned 
about their risk and more focused on the risk of cancer in their children, especially in their 
daughters. This observation influenced the reason for disclosure: female carriers disclosed 
their mutation status to manage individual cancer risk and estimate options for family 
planning, whereas males only disclosed concerns about offspring [13]. These differences may 
explain the higher rejection of partners with a BRCA1/2 mutation and changes in attitudes 
toward childbearing observed in females than in males.

https://doi.org/10.4048/jbc.2022.25.e25
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PGD is an option for BRCA1/2 mutation carriers who want to have offspring without mutations 
[17]. Despite the controversies surrounding PGD, several countries have approved it for 
adult-onset hereditary cancer mutations, such as BRCA1/2 gene mutations [19]. However, 
knowledge of PGD among carriers has been low, despite moderate acceptability and a high 
need for information on it [7]. Couples or partners of carriers also presented moderate PGD 
acceptability, although they had limited information available. The preference for PGD varies 
according to study subjects, setting, and mutation status [14,20,21]. In the present study, 
approximately 60%–70% of the respondents who wanted children despite having a hypothetical 
carrier status chose PGD, and more than 50% of those who did not want children if they were 
carriers changed their decision if PGD would be available. Based on the results of this and 
previous studies [14,20,21], information on PGD must be provided to high-risk people, such as 
BRCA1/2 mutation carriers, to inform their decisions on reproduction.

This study had several limitations. First, the attitudes toward having the BRCA1/2 mutation 
carrier status or toward having a partner with the status were assessed based on hypothetical 
scenarios; thus, the results may not be generalizable to confirmed BRCA1/2 mutation 
carriers or high-risk groups with hereditary cancers. However, the responses may reflect 
the perceptions of BRCA1/2 carriers in the general population. Second, this study focused 
on single associated factors, and did not consider models for the decision-making process, 
which should be considered in combination with single factors for decision making 
regarding family planning [4,6,20]. Third, the participants’ attitudes toward marriage 
assuming they themselves had BRCA1/2 mutations were not solicited. Fourth, the participants 
were not provided information on the costs or risks of PGD. In addition, due to time 
constraints, the information on the cancer risk and other health consequences of BRCA1/2 
mutation was provided in a summarized form. Thus, the preference for genetic testing or 
PGD may be overestimated in this study’s sample. Finally, the low response rate (20.2%) 
of the study could cause selection bias. However, in Korea, the response rates in previous 
population-based surveys ranged from less than 10% to approximately 25% [22-24].

In conclusion, general, young, and healthy females assuming a hypothetical mutation carrier 
status changed their attitudes toward marriage and childbearing more negatively than males. 
Attitudes and future plans may also be affected by BRCA1/2 testing. Thus, genetic counseling 
should be offered before and after the test to provide detailed information on the benefits and 
harms of BRCA1/2 testing, followed by options for reducing risks. Childbearing intention may 
also change with awareness of PGD as an option, even for those who initially had no intention 
of bearing children. However, there are technical limitations and regulation issues involved 
with PGDs. For couples with mutations for hereditary cancers, the regulations may be relaxed 
to provide options for family planning. Public education regarding the implications of living 
with mutation carriers and hereditary cancers may be required. In addition, groups at high risk 
of hereditary cancers should be informed of their options for reproduction.

REFERENCES

 1. Oh M, McBride A, Yun S, Bhattacharjee S, Slack M, Martin JR, et al. BRCA1 and BRCA2 gene mutations 
and colorectal cancer risk: systematic review and meta-analysis. J Natl Cancer Inst 2018;110:1178-89. 
PUBMED | CROSSREF

 2. Eleje GU, Eke AC, Ezebialu IU, Ikechebelu JI, Ugwu EO, Okonkwo OO. Risk-reducing bilateral 
salpingo-oophorectomy in women with BRCA1 or BRCA2 mutations. Cochrane Database Syst Rev 
2018;8:CD012464. 
PUBMED | CROSSREF

https://doi.org/10.4048/jbc.2022.25.e25

Attitudes Toward Marriage on the Assumption of Being BRCA1/2 Carriers

http://www.ncbi.nlm.nih.gov/pubmed/30380096
https://doi.org/10.1093/jnci/djy148
http://www.ncbi.nlm.nih.gov/pubmed/30141832
https://doi.org/10.1002/14651858.CD012464.pub2


242https://ejbc.kr

 3. Daly MB, Pal T, Berry MP, Buys SS, Dickson P, Domchek SM, et al. Genetic/familial high-risk assessment: 
breast, ovarian, and pancreatic, version 2.2021, NCCN clinical practice guidelines in oncology. J Natl 
Compr Canc Netw 2021;19:77-102. 
PUBMED | CROSSREF

 4. Klitzman RL, Sweeney MM. “In sickness and in health”? Disclosures of genetic risks in dating. J Genet 
Couns 2011;20:98-112. 
PUBMED | CROSSREF

 5. Mauer C, Spencer S, Dungan J, Hurley K. Exploration of male attitudes on partnerships and sexuality with 
female BRCA1/2 mutation carriers. J Genet Couns 2016;25:290-7. 
PUBMED | CROSSREF

 6. Kajula O, Kuismin O, Kyngäs H. Identification as a mutation carrier and effects on life according to 
experiences of Finnish male BRCA1/2 mutation carriers. J Genet Couns 2018;27:874-84. 
PUBMED | CROSSREF

 7. Quinn GP, Pal T, Murphy D, Vadaparampil ST, Kumar A. High-risk consumers’ perceptions of 
preimplantation genetic diagnosis for hereditary cancers: a systematic review and meta-analysis. Genet 
Med 2012;14:191-200. 
PUBMED | CROSSREF

 8. Borzekowski DL, Guan Y, Smith KC, Erby LH, Roter DL. The Angelina effect: immediate reach, grasp, and 
impact of going public. Genet Med 2014;16:516-21. 
PUBMED | CROSSREF

 9. Kempf AM, Remington PL. New challenges for telephone survey research in the twenty-first century. 
Annu Rev Public Health 2007;28:113-26. 
PUBMED | CROSSREF

 10. Hamilton R, Hurley KE. Conditions and consequences of a BRCA mutation in young, single women of 
childbearing age. Oncol Nurs Forum 2010;37:627-34. 
PUBMED | CROSSREF

 11. Chan JL, Johnson LN, Sammel MD, DiGiovanni L, Voong C, Domchek SM, et al. Reproductive decision-
making in women with BRCA1/2 mutations. J Genet Couns 2017;26:594-603. 
PUBMED | CROSSREF

 12. Mancini J, Mouret-Fourme E, Noguès C, Julian-Reynier C. Impact of BRCA1/2 mutation on young 
women’s 5-year parenthood rates: a prospective comparative study (GENEPSO-PS cohort). Fam Cancer 
2015;14:273-9. 
PUBMED | CROSSREF

 13. Dean M, Rauscher EA. Men’s and women’s approaches to disclosure about BRCA-related cancer risks and 
family planning decision-making. Qual Health Res 2018;28:2155-68. 
PUBMED | CROSSREF

 14. Fortuny D, Balmaña J, Graña B, Torres A, Ramón y Cajal T, Darder E, et al. Opinion about reproductive 
decision making among individuals undergoing BRCA1/2 genetic testing in a multicentre Spanish cohort. 
Hum Reprod 2009;24:1000-6. 
PUBMED | CROSSREF

 15. Chopra I, Kelly KM. Cancer risk information sharing: the experience of individuals receiving genetic 
counseling for BRCA1/2 mutations. J Health Commun 2017;22:143-52. 
PUBMED | CROSSREF

 16. Donnelly LS, Watson M, Moynihan C, Bancroft E, Evans DG, Eeles R, et al. Reproductive decision-making 
in young female carriers of a BRCA mutation. Hum Reprod 2013;28:1006-12. 
PUBMED | CROSSREF

 17. Gietel-Habets JJ, de Die-Smulders CE, Derks-Smeets IA, Tibben A, Tjan-Heijnen VC, van Golde R, et al. 
Awareness and attitude regarding reproductive options of persons carrying a BRCA mutation and their 
partners. Hum Reprod 2017;32:588-97. 
PUBMED | CROSSREF

 18. Werner-Lin A. Formal and informal support needs of young women with BRCA mutations. J Psychosoc 
Oncol 2008;26:111-33. 
PUBMED | CROSSREF

 19. Lammens C, Bleiker E, Aaronson N, Vriends A, Ausems M, Jansweijer M, et al. Attitude towards pre-
implantation genetic diagnosis for hereditary cancer. Fam Cancer 2009;8:457-64. 
PUBMED | CROSSREF

 20. Derks-Smeets IA, Gietel-Habets JJ, Tibben A, Tjan-Heijnen VC, Meijer-Hoogeveen M, Geraedts JP, et al. 
Decision-making on preimplantation genetic diagnosis and prenatal diagnosis: a challenge for couples 
with hereditary breast and ovarian cancer. Hum Reprod 2014;29:1103-12. 
PUBMED | CROSSREF

https://doi.org/10.4048/jbc.2022.25.e25

Attitudes Toward Marriage on the Assumption of Being BRCA1/2 Carriers

http://www.ncbi.nlm.nih.gov/pubmed/33406487
https://doi.org/10.6004/jnccn.2021.0001
http://www.ncbi.nlm.nih.gov/pubmed/20890722
https://doi.org/10.1007/s10897-010-9331-z
http://www.ncbi.nlm.nih.gov/pubmed/26250348
https://doi.org/10.1007/s10897-015-9870-4
http://www.ncbi.nlm.nih.gov/pubmed/29332197
https://doi.org/10.1007/s10897-017-0209-1
http://www.ncbi.nlm.nih.gov/pubmed/22261755
https://doi.org/10.1038/gim.0b013e31822ddc7e
http://www.ncbi.nlm.nih.gov/pubmed/24357847
https://doi.org/10.1038/gim.2013.181
http://www.ncbi.nlm.nih.gov/pubmed/17094769
https://doi.org/10.1146/annurev.publhealth.28.021406.144059
http://www.ncbi.nlm.nih.gov/pubmed/20797954
https://doi.org/10.1188/10.ONF.627-634
http://www.ncbi.nlm.nih.gov/pubmed/27796678
https://doi.org/10.1007/s10897-016-0035-x
http://www.ncbi.nlm.nih.gov/pubmed/25550141
https://doi.org/10.1007/s10689-014-9777-5
http://www.ncbi.nlm.nih.gov/pubmed/30051759
https://doi.org/10.1177/1049732318788377
http://www.ncbi.nlm.nih.gov/pubmed/19112076
https://doi.org/10.1093/humrep/den471
http://www.ncbi.nlm.nih.gov/pubmed/28112991
https://doi.org/10.1080/10810730.2016.1258743
http://www.ncbi.nlm.nih.gov/pubmed/23293217
https://doi.org/10.1093/humrep/des441
http://www.ncbi.nlm.nih.gov/pubmed/28073972
https://doi.org/10.1093/humrep/dew352
http://www.ncbi.nlm.nih.gov/pubmed/19042275
https://doi.org/10.1080/07347330802359776
http://www.ncbi.nlm.nih.gov/pubmed/19642022
https://doi.org/10.1007/s10689-009-9265-5
http://www.ncbi.nlm.nih.gov/pubmed/24603131
https://doi.org/10.1093/humrep/deu034


243https://ejbc.kr

 21. Quinn GP, Vadaparampil ST, Miree CA, Lee JH, Zhao X, Friedman S, et al. High risk men’s perceptions of 
pre-implantation genetic diagnosis for hereditary breast and ovarian cancer. Hum Reprod 2010;25:2543-50. 
PUBMED | CROSSREF

 22. Kim YS, Park SS, Bae HJ, Heo JH, Kwon SU, Lee BC, et al. Public awareness of stroke in Korea: a 
population-based national survey. Stroke 2012;43:1146-9. 
PUBMED | CROSSREF

 23. Han SH, Lee OY, Bae SC, Lee SH, Chang YK, Yang SY, et al. Prevalence of irritable bowel syndrome in 
Korea: population-based survey using the Rome II criteria. J Gastroenterol Hepatol 2006;21:1687-92. 
PUBMED | CROSSREF

 24. Shin HY, Lee HA. The current status of gender equity in medicine in Korea: an online survey about 
perceived gender discrimination. Hum Resour Health 2020;18:78. 
PUBMED | CROSSREF

https://doi.org/10.4048/jbc.2022.25.e25

Attitudes Toward Marriage on the Assumption of Being BRCA1/2 Carriers

http://www.ncbi.nlm.nih.gov/pubmed/20713415
https://doi.org/10.1093/humrep/deq207
http://www.ncbi.nlm.nih.gov/pubmed/22156687
https://doi.org/10.1161/STROKEAHA.111.638460
http://www.ncbi.nlm.nih.gov/pubmed/16984590
https://doi.org/10.1111/j.1440-1746.2006.04269.x
http://www.ncbi.nlm.nih.gov/pubmed/33081799
https://doi.org/10.1186/s12960-020-00513-8

	Sex Differences in Attitudes Toward Marriage and Childbearing Based on the Assumption of Being BRCA1/2 Mutation Carriers Among Young People
	INTRODUCTION
	METHODS
	Data repository
	Statistical analysis

	RESULTS
	DISCUSSION
	REFERENCES


