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Abstract

Background/Aims—Ashkenazi Jews have a 1:40 prevalence of BRCA1/2 mutations. Orthodox
Jews (OJ) are an understudied population with unique cultural and religious factors that may
influence BRCA1/2 genetic testing uptake.

Methods—Using a mixed-methods approach, we conducted a cross-sectional survey and focus
groups among OJ women in New York/New Jersey to explore factors affecting decision-making
about BRCA1/2 genetic testing.

Results—Among 321 evaluable survey participants, median age was 47 years (range, 25-82);
56% Modern Orthodox and 44% Yeshivish/Chassidish/other; 84% were married; 7% had a
personal history of breast or ovarian cancer. Nearly 20% of women had undergone BRCA1/2
genetic testing. Predictors of genetic testing uptake included being Modern Orthodox (odds ratio
[OR]=2.31), married (OR=3.49), and having a personal or family history of breast or ovarian
cancer (OR=9.74). Focus group participants (N=31) confirmed the importance of rabbinic
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consultation in medical decision-making and revealed that stigma was a prominent factor in
decisions about BRCA1/2testing due to its potential impact on marriageability.

Conclusion—In order to increase uptake of BRCA1/2 genetic testing among the OJ population,
it is crucial to understand religious and cultural factors, such as stigma and effect on
marriageability, and engage religious leaders in raising awareness within the community.
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Introduction

Women with mutations in BRCAI or BRCAZ genes are at significantly higher risk of
developing breast and ovarian cancer compared to women in the general population. In a
recent prospective cohort study of BRCAI and BRCAZ mutation carriers, the cumulative
risk to age 80 years was 72% and 69%, respectively, for breast cancer and 44% and 17%,
respectively, for ovarian cancer [1]. Women who are mutation carriers have several cancer
risk-management options, such as risk-reducing salpingo-oophorectomy (RRSO),
prophylactic risk-reducing mastectomy (RRM), enhanced cancer screening with
mammography and breast MRI, and chemoprevention [2—4]. Studies have shown that
genetic counseling as well as cancer screening and preventive measures can improve quality
of life, reduce psychological distress and worry about breast cancer, and increase the
accuracy of risk perception and knowledge of cancer genetics [5-8].

The prevalence of the BRCA1/2 mutations is about 1 in 400 in the general population,
however, the Ashkenazi (central and eastern European) Jewish population’s three founder
mutations /BRCA1 (5382insC or 185delAG) and BRCAZ (6174delT)] have a combined
population frequency of 2.5% [5,9]. Population-based screening among Ashkenazi Jews has
been shown to identify 56% more mutation carriers compared to family history-based testing
[6] and to be highly cost-effective in Ashkenazi Jewish women 30 years or older [10].
Despite this, there are multiple patient, provider, and systemic factors involved in
implementing population-based screening of Ashkenazi Jewish women. Studies examining
BRCA1/2 genetic testing attitudes and knowledge among Ashkenazi Jewish women found
that factors influencing the decision to undergo testing are related to genetic discrimination,
accuracy and interpretation of results, cancer risk/prevention, and the potential impact on
other family members [11-13].

Orthodox Jews represent a spectrum from Modern Orthodox to Yeshivish and Chassidish
communities, which have varying levels of observance of halacha (Jewish law) and access to
secular outlets [14]. In these communities, there are unique social, cultural, and religious
factors that may influence uptake of BRCA1/2 genetic testing. While Orthodox Jews
represent the largest and fastest-growing Jewish population in the New York/New Jersey
(NY/NJ) areas, they have been under-represented in studies investigating BRCA1/2 genetic
testing attitudes and knowledge [11]. We previously conducted a cross-sectional, survey-
based study among mainly young Modern Orthodox Jewish women in Washington Heights,
NY (median age 25 years, range 19-84). In this population, only one-third of respondents
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reported that they had undergone genetic testing or would consider doing so. We found that
adequate genetic testing knowledge, increased self-efficacy, higher breast cancer risk, and
overestimation of risk were significantly associated with BRCA1/2 genetic testing intention
[15].

In this study, we used a mixed-methods approach to explore the social, cultural, and
religious factors influencing the decision to undergo genetic testing among women across
the spectrum of Orthodox Jewish communities. We hypothesized that women from more
insular Orthodox Jewish communities, such as Yeshivish and Chassidish, would be less
likely to seek BRCA1/2 genetic testing and that stigma associated with being a mutation
carrier would affect decision-making about genetic testing.

Patients and Methods

Study setting, dates, and population

Participant recruitment was conducted from 2015 to 2017 in collaboration with the Institute
for Applied Research and Community Collaboration (ARCC). We recruited participants
using electronic mailing lists from Orthodox Jewish communities including: Washington
Heights, NY; Teaneck/Bergen County, NJ; Riverdale, NY; Edison/Highland Park, NJ;
Monsey, NY; and Passaic/Clifton, NJ. We also conducted in-person recruitment at Refuah
Health Center in Monsey, NY to enhance enrollment of more insular communities without
internet access. All study activities were approved by the Columbia University Medical
Center Institutional Review Board, and all participants provided informed consent.

Study procedures

Cross-sectional survey—Eligibility criteria for the survey study included: 1) Orthodox
Jewish woman, age=25 years, 2) of Ashkenazic or both Ashkenazic and Sephardic origin, 3)
ability to give informed consent. Participants received an invitation to complete a one-time
survey through a recruitment email and the survey was self-administered online. For patients
recruited through the Refuah Health Center, the survey was self-administered on paper.

Focus group procedures—We conducted four focus groups representing married and
single women and different segments of the Orthodox Jewish community. We selected
participants through purposive sampling of women who participated in the Washington
Heights survey [15] or the expanded NY/NJ survey, and who agreed to be re-contacted for
future studies. The two focus groups of Washington Heights participants included a group of
unmarried and a group of married women and were conducted in April 2015 in a synagogue
multipurpose room. The two focus groups from the expanded survey participants included a
group of predominantly Modern Orthodox women, which was conducted in July 2016 in a
girls’ yeshiva high school in Teaneck, NJ, and a group of predominantly Yeshivish/
Chassidish women, which was conducted in September 2016 in a community clinic in
Monsey, NY. Focus groups were moderated by a study team member using a semi-structured
guide developed with input from ARCC and designed to further explore the findings from
the cross-sectional survey. The focus groups were audio-recorded and transcribed for
analysis.
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Survey Measures

Analyses

The survey collected information on demographics and breast cancer risk factors [16], as
well as validated measures adapted for our study, including genetic testing knowledge
[7,17], stigma [18], perceived breast cancer risk [19], breast cancer worry [19], and a
measure of community involvement in BRCA1/2 genetic testing decision-making [20].
Demographic data included age, Jewish ancestral origin (Ashkenazi/Sephardic/both),
Orthodox Jewish community segment (Modern Orthodox vs. non-Modern Orthodox
[Yeshivish/Chassidish/other]), highest level of secular education, highest level of Jewish
education, and marital status (married vs. unmarried [single/engaged/separated/divorced/
widowed]). Our primary outcome was self-reported BRCAI1/2 genetic testing uptake.
Genetic testing intention and prior uptake were assessed with the following question,
‘Imagine that you are offered genetic testing for breast cancer susceptibility genes (7.e.
BRCA1, BRCAZ)at some point in the future. Would you choose to have the test?” The
response options included: (1) ‘No, definitely not’; (2) ‘No, probably not’; (3) ‘Unsure’; (4)
“Yes, probably’; (5) “Yes, definitely’; (6) ‘I was already tested” [21]. For our analysis,
genetic testing uptake (yes/no) was dichotomized into ‘I was already tested’ versus all other
options.

Genetic testing knowledge was assessed through true-false items about BRCA1/2testing,
including risks, benefits, and the limitations of genetic testing [7,17]. Adequate knowledge
was defined as 50% or more correct responses. Perceived breast cancer risk was evaluated
using comparative risk on a 3-point Likert scale [19]. Worry was assessed through 2 Likert-
style items with a response scale that ranged from 1 (none of the time) to 7 (all of the time)
[19]. Stigma was assessed by responses to the perceived consequences of genetic testing
such as, ‘if I were found to carry the gene mutation for breast cancer...:” (1) ‘I would feel
singled out’, (2) ‘it would cause others to view me negatively’, (3) ‘I would be ashamed’
[18]. Religious and cultural factors involved in medical decision-making were measured on
5-point Likert scales to assess likelihood (very unlikely — very likely) and difficulty (very
difficult — very easy) in consulting with a rabbi for a general medical decision or a condition
concerning breast and/or ovarian health, and the importance that their healthcare provider be
from the “frun?”’ (i.e., observant) community (not at all important - extremely important).

Eligibility for BRCA1/2testing was determined using the demographic and breast cancer
risk factor data provided in the survey. The Six-Point Scale (SPS), a validated family history
screener, was used to determine eligibility for BRCA1/2 genetic testing based on U.S.
Preventive Services Task Force guidelines (USPSTF), namely having Ashkenazi Jewish
background and a personal or first/second-degree family history of breast or ovarian cancer
[22-24].

Cross-sectional survey—\We generated descriptive statistics for baseline variables such
as demographics, breast cancer risk factors, genetic testing knowledge, stigma, perceived
breast cancer risk, and breast cancer worry by prior BRCA1/2 genetic testing uptake
(yes/no) and community segment (Modern Orthodox/non-Modern Orthodox). Frequency
distributions were calculated between categorical variables and compared using chi-squared
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tests. The continuous variables of age, breast cancer worry, and stigma were compared using
two-sample t-tests. To identify the independent predictors of genetic testing uptake,
multivariable logistic regression models were used. Variables were included in multivariable
model development if p<0.15 on univariate analysis. Backward selection was used to select
variables for the final multivariable model. Variables were kept in the model if any
parameter estimate changed greater than 10% after the variable in question was removed.
Personal and family history of breast or ovarian cancer and blood relatives with a known
BRCA1/2 mutation determined eligibility for genetic testing; thus, individual elements of
this construct were not evaluated for inclusion in the multivariable model. Statistical tests
were two-tailed and a p-value less than 0.05 was considered statistically significant. All
analyses were conducted using SAS version 9.3 (Cary, NC).

Focus groups—~Qualitative analysis evaluated the depth of the major themes and the
evolution of participants’ thoughts regarding personal and family history, stigma, perception,
knowledge, and intention of BRCAI1/2 genetic testing. Two investigators independently
coded transcripts from the four focus groups. Independently, initial codes and coding
templates were created and any resulting discrepancies in the codes were negotiated at
weekly research meetings, after which the coding template was established and modified as
the analysis progressed. We grouped the codes into general themes and discussed the themes
among the entire team of investigators in order to select representative quotes. Atlas.ti 7.0
software was used to facilitate qualitative data management and analysis. All the transcripts
were uploaded into the software to enable investigators to code, build the codebook, and
group the codes into themes. A final comparison of coding across all focus groups yielded a
Scott’s pi inter-rater reliability ranging from 0.54 to 0.78.

Cross-Sectional Survey

A total of 343 women completed the cross-sectional survey from the five towns included in
this study (Figure 1). Three women who marked their origin as Sephardic only and nineteen
women who did not answer the genetic testing intention question were excluded. The
baseline characteristics of the remaining 321 participants are summarized in Table 1. The
median age of the study sample was 47 years (range, 25-82). The majority were Modern
Orthodox (55.8%), had a masters or doctoral degree (57.6%), and at least some post-
secondary Jewish education (60.4%). Most of the women were married (84.1%), parous
(86.3%), and premenopausal (58.9%). Twenty women (6.2%) previously had been
diagnosed with breast cancer and 2 (0.62%) with ovarian cancer. Twenty-six women (8.1%)
reported having a relative with a BRCA1/2 mutation and 46.1% and 10.6% of women
reported a family history of breast and ovarian cancer, respectively. Based upon USPSTF
guidelines for BRCA1/2 genetic counseling referral [23], 160 (49.8%) of the respondents
were eligible for BRCA1/2 genetic counseling.

Among the 321 Orthodox Jewish women, 64 (19.9%) reported having undergone BRCA1/2
genetic testing. Of the women who had not been tested, their reported genetic testing
intentions were: 52 (16.2%) who answered “Yes, definitely’, 88 (27.4%) “Yes, probably’, 37
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(11.5%) “No, probably not’, 3 (0.9%) ‘No, definitely not’, and 77 (24.0%) ‘Unsure.” The
univariate analysis (Table 1) showed that genetic testing was significantly associated with
the following demographic factors: older age (p=0.001), Modern Orthodox community
segment (p=0.01), and Medicare health insurance coverage (p=0.0009). Breast cancer risk
factors associated with genetic testing included: prior breast biopsy (p<0.0001), prior breast
cancer diagnosis (p<0.0001), and family history of breast or ovarian cancer (p<0.0001).
Having a relative who tested positive for a BRCA1/2 mutation (p<0.0001) and meeting
USPSTF criteria for BRCA1/2 genetic counseling (p<0.0001) were associated with genetic
testing. Genetic testing was also significantly associated with adequate genetic testing
knowledge (p=0.04), higher perceived breast cancer risk (p<0.0001), and higher breast
cancer worry (p=0.001).

Table 2 presents the variables included in the final multivariable logistic regression model.
We found community segment (Modern Orthodox vs. non-Modern Orthodox), marital status
(married vs. unmarried), prior breast biopsy, and eligibility for BRCA1/2 genetic testing
were significant independent predictors for genetic testing uptake (Table 2). Respondents
identifying as Modern Orthodox had more than twice the odds of having received genetic
testing (odds ratio [OR]=2.31; 95% confidence interval [C1]=1.03-5.17). Compared to
unmarried women, married women were more likely to have undergone BRCA1/2 genetic
testing (OR=3.49; 95% CI=1.03-11.80). Compared to those who had not undergone a breast
biopsy, those with a prior history of breast biopsy were more likely to have had genetic
testing (OR=2.57; 95% CI=1.10-6.00). The strongest predictor of uptake was eligibility for
BRCA1/2 genetic counseling by the SPS family history screener (OR=9.74; 95% C1=3.62—
26.18).

Given that community segment was a significant independent predictor for genetic testing
uptake, we performed a comparison of the baseline characteristics between the Modern
Orthodox and non-Modern Orthodox women (Supplementary Table 1). Univariate analysis
of cultural and religious survey measures demonstrated that non-Modern Orthodox women
were more likely to consult a rabbi when considering whether or not to undergo BRCA1/2
genetic testing (p<0.0001) and when making a significant medical decision (p<0.0001).
Compared to Modern Orthodox women, those who identified as non-Modern Orthodox were
also more likely to ask a rabbi for guidance regarding non-BRCA1/2 genetic testing
(p<0.0001), as well as sharing of genetic test results (p<0.0001). Non-Modern Orthodox
women were more likely to respond that it was very or extremely important to them that
their genetic counselors (p=0.01) and their mental health professionals (p<0.0001) be
“frum.”

Focus Groups

Thirty-one women participated in the 4 focus groups. Their baseline characteristics are
shown in Table 3. Three key factors impacting genetic testing decision-making emerged
from discussions during the focus groups: impact on marriage and family, role of
community, and religious considerations. Representative quotes of the themes can be found
in Table 4.
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The impact of genetic testing on marriage and family was an important factor in decision-
making among both married and unmarried women. They expressed concern that their
genetic test results could affect marriageability for themselves (single women) and for their
siblings or children (both married and unmarried women).

The role of the community in contributing to the secrecy surrounding cancer and genetic
testing was also discussed in the focus groups. All focus group participants agreed that these
topics are not openly discussed, particularly in the Yeshivish and Chassidish communities.
The stigma associated with carrying a BRCA1/2 mutation was attributed to lack of open
discussion about cancer and genetic testing. An absence of community support and
education around BRCA1/2testing was thought to be a barrier to genetic testing uptake.

Most participants stressed the importance of consulting a rabbi when making major medical
decisions or that rabbis could influence promotion of genetic testing in the community.
Women from Yeshivish and Chassidish communities and married women were more open to
input from a rabbi with regards to BRCA1/2 genetic testing. Following the imperatives of
Jewish law as well as the role of Divine Providence were discussed as factors in what was
regarded as a responsible decision for genetic testing and cancer risk management.

Discussion

In this study, we examined factors associated with BRCA1/2 genetic testing uptake among
Orthodox Jewish women in NY/NJ in the United States. Of the survey respondents, nearly
20% had previously undergone BRCA1/2 genetic testing. Predictors of genetic testing
uptake included being Modern Orthodox, being married, having a prior breast biopsy, and
meeting USPSTF eligibility for genetic testing. The focus groups supported the findings
from the cross-sectional survey and illuminated concerns about the impact of genetic testing
on marriage and family, the role of the community, and the religious considerations that
affect decisions regarding BRCA1/2testing.

In a study of Canadian Jewish women with breast cancer, the decision to undergo BRCA1/2
testing was influenced by a desire to contribute to research, potential benefits to family
members, and curiosity. The survey respondents in this Canadian study were similar to the
women in our study in that 17% expressed worry over the potential impact of test results on
marriageability for themselves and family members. Additional concerns raised in the
Canadian study included insurance discrimination (28%) and the overemphasis of genetic
testing in the Jewish community (14%) [11]. Other factors in the literature influencing the
decision of those of Ashkenazi Jewish ancestry to undergo genetic testing include a high
perceived risk of being a mutation carrier, curiosity, and the value of information pertaining
to personal and offspring’s cancer risk [11-13,25]. However, it is important to note that
those studies did not focus specifically on the Orthodox Jewish population as our study does.
One study reported 5% of participants as Orthodox Jewish [11] and another reported 14% as
“religious” (compared to 71% “nonreligious” and 14% “traditional”) [25]. Our previous
survey study of Orthodox Jewish women in Washington Heights, NY found that high
decision self-efficacy, adequate genetic testing knowledge, and overestimation of risk were
associated with genetic testing intention [15]. However, none of these associations were
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found to be significant in the current study, in which the study population was older and
comprised a smaller percentage of Modern Orthodox women. In addition, in the previous
study we assessed BRCA1/2testing intention as the primary outcome, rather than prior
genetic testing uptake.

We found that the strongest predictor of BRCA1/2testing uptake was meeting eligibility for
genetic testing based on family history criteria. Nearly half of the survey participants were
deemed to be eligible based on the SPS. In the focus group data, it was evident that those
who had family members with a cancer diagnosis were more informed and aware about
BRCA1/2 genetic testing and thus may be more likely to undergo testing. The association of
prior breast biopsy with increased genetic testing uptake may reflect the more intensive
breast cancer screening among high-risk women with a positive family history of breast
cancer.

Modern Orthodox women were over twice as likely to undergo BRCA1/2 genetic testing
compared to non-Modern Orthodox Jewish women, although the frequency of eligibility for
genetic testing was comparable between the two groups. This difference may reflect limited
knowledge about BRCA1/2testing among more insular Yeshivish and Chassidish
populations with less access to secular outlets compared to Modern Orthodox Jews.
Orthodox Jewish women from conservative, insular religious groups may rely more on
rabbinic input for medical-decision making, including whether or not to receive BRCA1/2
testing. Several studies have shown that Orthodox Jewish women’s decision-making may be
guided by faith and their views of God’s plan [26-29]. Coleman-Bruckheimer et a/. found
that rabbis are an important resource for ultra-Orthodox breast cancer patients in the United
Kingdom and, at times, have an active role in the decision-making process [28].
Additionally, the beliefs and recommendations with regards to BRCA1/2testing among
religious leaders in Modern Orthodox community versus non-Modern Orthodox community
also varies. Several Modern Orthodox leaders have endorsed BRCA1/2testing, while ultra-
Orthodox leaders have cautioned against it [14,30].

Another key finding from our study is that married women from the Orthodox Jewish
community are more than twice as likely to undergo BRCAI1/2 genetic testing compared to
unmarried women. In the focus groups, many participants voiced concern about
marriageability if one was found to be a mutation carrier. The perceived risk of genetic
testing impacting marriage prospects for self and family members has been described in
prior literature [11,31]. During the premarital phase in the Orthodox Jewish community,
there is an emphasis on marriage at a young age, which is often done using a matchmaker
and takes into account family status, and on having children that are healthy, which may
require the disclosure of important personal medical information [32]. These findings
provide insight into the reasons a married woman would be more likely to undergo genetic
testing.

In the Orthodox Jewish community, the impact of genetics on marriage is not a foreign
concept. The Dor Yeshorim program conducts genetic testing for autosomal recessive
diseases in the Orthodox Jewish community and the results of this testing are used by
couples considering marriage [14,33]. The acceptance of Dor Yeshorim is attributed to the
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cloaking of each participant’s respective results, which are never disclosed. Rather, couples
are notified as to whether they are, as a pair, genetically compatible or not. This program has
led to a dramatic decrease in the incidence of Tay-Sachs disease and other recessive
disorders in the Orthodox community [34]. As BRCAI1/2 mutations are inherited in an
autosomal dominant manner and female mutation carriers have a significantly increased risk
of breast or ovarian cancer, an anonymized approach to testing is not a feasible option. Fear
of social stigmatization of self and family was voiced as a barrier to BRCA1/2 genetic
testing before marriage. Although there are cancer risk management strategies available to
mutation carriers, some of these strategies, such as RRSO before menopause, are in conflict
with a culture in which great value is placed on the ability to produce healthy offspring
[14,32].

Although we tried to capture the impact of stigma on genetic testing decision-making in the
survey using a validated measure, our analyses did not reveal a significant association with
prior BRCA1/2testing uptake. Conversely, during discussion in the focus groups, there were
multiple mentions of “stigma,” “branding,” and “taboo” classification associated with
positive BRCA1/2 genetic testing results and the subsequent knowledge of being at
increased risk of developing cancer. On this topic, the qualitative data revealed insights that
were not identified in the quantitative data. Studies of healthcare behaviors and beliefs
among the ultra-Orthodox suggest that illness, such as cancer, attracts stigma and may be
seen as a punishment or a spiritual test [35,36]; this may lead to interpretations of some
sicknesses as socially unacceptable. Although a few women from our focus groups spoke of
being spiritually responsible and the need to avoid positioning themselves as a “sick person”
if found to carry a genetic mutation, almost all wanted more information about risk
management and attributed fear to lack of knowledge or expressed frustration at community
silence on the topic. This suggests that the sharing of information and experiences may
mitigate the social stigma surrounding genetic testing and breast cancer.

One limitation of the study is that it was conducted in NY and NJ in the United States and
thus may not be generalizable to Orthodox Jewish persons living elsewhere, although
Orthodox communities share strong commonalities. Additional limitations of our study
include potential selection bias due to the low response rate to our online survey and the low
representation among Chassidish women (2.8%), which may be due to a lack of internet
access to complete the online survey. However, our quantitative findings were enhanced by
the use of the focus groups which collected additional information that a survey is not able
to capture. Other major strengths included the relatively large sample size, use of validated
measures, and targeting of Orthodox Jewish communities, which were often under-
represented in prior studies of genetic testing among Ashkenazi Jews.

Identifying actionable BRCA1 and BRCAZ mutations can inform health behaviors and,
ultimately, decrease the morbidity and mortality associated with breast and ovarian cancer.
There have been few empirical studies on the attitudes of Orthodox Jewish women toward
genetic testing, and this study provides insights into the unique factors that play a role in the
decision-making process within this community. These data provide a foundation for future
exploration of some of the important factors affecting genetic testing uptake, including
religious considerations and stigma. Women from more insular Orthodox Jewish
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communities may need targeted education efforts that communicate breast cancer
information, the risks and benefits of genetic testing, and the promotion of prevention
strategies. Focusing efforts on testing married women or those who have completed child
bearing, who may consider RRSO, may increase acceptability of BRCA1/2testing.
Endorsement by key religious and community leaders from this population will be essential
to adoption and to provide culturally sensitive healthcare delivery and risk management
options that align with community values. By understanding the religious and cultural issues
regarding genetic testing in the Orthodox Jewish community and engaging faith-based
leaders, we can develop culturally sensitive interventions to enhance knowledge and
informed choice about BRCA1/2 genetic testing that may facilitate the implementation of
population-based genetic screening at the appropriate time of life among Orthodox Jews.
Furthermore, this research highlights the general importance of cultural factors in decision-
making regarding genetic testing and demonstrates the need for the development of
culturally sensitive approaches to promote genetic testing not only in the Orthodox Jewish
community but also among other religious or ethnic groups at risk for high-penetrance
genetic mutations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

CONSORT Diagram for a) Cross-sectional Survey and b) Focus groups conducted in
Orthodox Jewish women from New York and New Jersey (2015-2017)
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Baseline characteristics of study population of Orthodox Jewish women from New York and New Jersey,

2015-2017 (N=321).

Total Genetic Testing Uptake | p-value
YES NO
N=321 N=64 N=257
(19.9%) (80.1%)
Demographics
Age, median in years (range) 47 (25-82) | 54 (25-82) | 44 (25-77) 0.001
Jewish community segment, N (%) Modern Orthodox 179 (55.8) 44 (69.8) 135 (52.5) 0.01
Yeshivish/Chassidish/ 141 (439) | 1930.2) | 122 (47.5)
Other
Highest level of secular education, N (%) Elementary/High School/ 18 (5.61) 2(3.1) 16 (6.2) 0.46
Vocational
Some College/University 118 (36.8) 21(32.8) 97 (37.7)
Degree
Masters/Doctoral Degree 185 (57.6) 41 (64.1) 144 (56.0)
Highest level of Jewish education, N (%) None 39 (12.1) 9(14.3) 30 (11.7) 0.19
Elementary school/High 86 (26.8) 23 (36.5) 63 (24.6)
School
Post-secondary 117 (36.4) 18 (28.6) 99 (38.7)
Collegiate or graduate 77 (24) 13 (20.6) 64 (25)
Insurance Status, N (%) Medicaid 18 (5.6) 1(1.7) 17 (6.6) 0.0009
Medicare 37(115) | 12(188) 25(9.7)
Private Insurance 259 (80.7) 50 (78.1) 209 (81.3)
Uninsured/Don’t know 7(2.8) 1(1.6) 6(2.3)
Marital status, N (%) Married 270 (84.1) 58 (90.6) 212 (82.5) 0.11
Unmarried 51 (15.9) 6(9.38) 45 (17.51)
Prior breast biopsy, N (%) Yes 90 (28.0) 33 (51.6) 57 (22.3) <0.0001
No 230 (71.7) | 31(48.4) | 199 (77.7)
Prior breast cancer, N (%) Yes 20 (6.2) 15 (23.4) 5 (1.95) <0.0001
No 301(93.8) | 49(76.6) | 252(98.1)
Breast and Ovarian Cancer History
Personal history of breast cancer, N (%) Yes 20(6.2) 15 (23.4) 5(1.95) <0.0001
No 301(93.8) | 49(76.6) | 252(98.1)
Personal history of ovarian cancer, N (%) Yes 2(0.62) 1(1.6) 1(0.4) 0.36
No 314(97.8) | 63(98.4) | 251(99.6)
Family history of breast cancer, N (%) Yes 148 (46.1) 48 (75) 100 (38.9) | <0.0001
No 173 (53.9) 16 (25) 157 (61.1)
Family history of ovarian cancer, N (%) Yes 34 (10.6) 20 (31.3) 14 (5.5) <0.0001
No/Don’t know 287(89.4) | 44(68.8) | 243 (94.6)
Relative tested positive for BRCA1/2 mutation, N (%) Yes 26 (8.1) 22 (34.4) 4 (1.6) <0.0001
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Total Genetic Testing Uptake | p-value
YES NO
N=321 N=64 N=257
(19.9%) (80.1%)
No/Don’t know 295 (91.9) 42 (65.6) 253 (98.4)
Eligible for BRCA1/2 genetic testing based upon Yes 160 (49.8) 56 (87.5) 104 (40.5) | <0.0001
USPSTF guidelines, N (%)
No 161 (50.2) 8 (12.5) 153 (59.5)
Validated Measures
Adequate genetic testing knowledge, N (%) Yes 121 (37.7) 33 (51.6) 88 (34.2) 0.04
No 137 (42.7) 21 (32.8) 116 (45.1)
Unknown 63 (19.6) 10 (15.6) 53 (20.6)
Perceived Risk Compared to Average Woman of Same Lower 46 (14.3) 5(7.8) 41 (16.0) <0.0001
Age, N (%)
Same 174 (54.2) 25(39.1) 149 (58.0)
Higher 60 (18.7) 26 (40.6) 34 (13.2)
Unknown 41 (12.8) 8 (12.5) 33(12.8)
Breast cancer worry Mean (SD), range: 1
y [none] - 7 [worry all of the
time] 24(1.2) 2.9(1.5) 2.3(1.1) 0.001
Stigma of carrying a gene mutation for cancer ~ Average (SD), range: 1
g yingag [low stigma] 5 [high
stigma] 23(11) 2.1(1.0) 2.3(1.1) 0.14

*
More than 5% missing data. Percentages and p-values based on known values only.
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Multivariable analysis of factors associated with BRCA1/2 genetic testing uptake among Orthodox Jewish
women from New York and New Jersey, 2015-2017 (N=253).

Breast Cancer Worry (1 [none] - 7 [worry all of the time])b

Predictors Odds Ratio | 95% Confidence Interval | p-value
Age 1.02 0.99-1.05 0.20
Community Segment (Modern Orthodox vs Non-Modern Orthodox) 231 1.03-5.17 0.04
Marital Status (Married vs Unmarried) 3.49 1.03-11.80 0.04
Prior Biopsy (YES vs NO) 2.57 1.10-6.00 0.03
USPSTF Eligible for Genetic Testing (YES vs NO) 9.74 3.62-26.18 <0.0001
Adequate Genetic Testing Knowledge (YES vs NO) 1.40 0.67-2.96 0.37
Breast Cancer Risk Perceptiona
Same (referent) 1.00 - -
Lower 1.09 0.34-3.57 0.88
Higher 2.06 0.87-4.90 0.10
Unknown 1.70 0.06-48.4 0.76
0.87 0.62-1.23 0.45

Final model: p<0.0001 when adjusted for all variables in the model. Participants with missing data were excluded from the model except in cases of
dummy variable for an “unknown” category. Since menopausal status correlated with age, and family history of breast/ovarian cancer and relative

with BRCA1/2 mutation were associated with eligibility for BRCA1/2 genetic testing, they were not included in the multivariable model.

a . . L . . . .
Breast cancer risk perception assessed comparative risk to the average woman, with responses including same risk as the average woman

(reference category), lower risk than the average woman, or higher risk than the average woman.

b . .
Breast cancer worry was analyzed as a continuous variable.
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Baseline characteristics of focus group participants of Orthodox Jewish women from Teaneck, NJ, Monsey,
NY, and Washington Heights, NY, 2015-2016 (N=31)

Characteristic

Teaneck (N=8)

Monsey (N=5)

Washington Heights —

Washington Heights —

Single (N=8) Married (N=10)

Median age, years (range) 51 (42-69) 53 (28-60) 24 (22-36) 29 (23-77)
Jewish origin, N (%)

Ashkenazi 8 (100) 5 (100) 7(88) 9 (90)

Sephardi 0 0 0 0

Both 0 0 1(13) 0
Jewish community, N (%)

Modern Orthodox 4 (50) 0(0) 5(63) 8 (80)

Yeshivish 3(38) 3(60) 3(38) 2 (20)

Chassidish/Lubavitch 0(0) 2 (40) 0(0) 0(0)

Other 1(13) 0 (0) 0(0) 0 (0)
Highest level of secular education, N (%)

High school 0 (0) 1(20) 0 (0) 0 (0)

College/Some College 7(88) 1 (20) 6 (75) 4 (40)

Masters/Doctoral degree 1(13) 3(60) 2 (25) 6 (60)
Highest level of Jewish education, N (%)

None 1(13) 1 (20) 0(0) 1 (10)

Elementary/High school 2 (25) 1 (20) 0(0) 1(10)

Post-secondary/Higher 4 (50) 2 (40) 8(100) 8 (80)
Marital status, N (%)

Single 1(13) 0 (0) 8(100) 0 (0)

Married/Widowed 7(88) 5 (100) 0(0) 10 (100)
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Table 4.

Themes and quotations from discussions about BRCA1/2 genetic testing and breast cancer across four focus
groups of Orthodox Jewish women from New York and New Jersey, 2015-2016 (N=31).

Themes

Examples

Impact on Marriage
and Family

« “If you’re dating, then suddenly that has to come up and suddenly they had someone in their family who struggled
with it and died and it could be a very big deal breaker.”

* “The fear in our community is if someone is branded, so now who wants to marry them because they have a 50%
chance of passing away early.”

* “There’s money involved [in testing expenses] so | have to kind of follow a path that he’s [my husband] gonna be
comfortable with and he’s gonna actually follow the advice that I’m given.”

« “They [husbands] may have a say in these kind of decisions. And then all of the decisions that follow. They’re all
financial as well as life decisions so if they don’t have the [medical] knowledge, then that could be a problem.”

Role of Community

* “You have to know your crowd but a lot of it does start at the Shabbos [Sabbath] table when you’re with people and
you start talking about things, and you make people aware, more open. If we continue to treat it as some taboo, then
this information is not going to be shared.”

* “Going to the Chassidish community — I’m not talking about the modern Chassidish — but I’m talking about the ones
who are you know really right-wing. There you’re gonna have people who really don’t have internet, they’re not
gonna benefit from anything that’s internet based.”

« “| wanted to do whatever I could to help in this field because the amount of friends | have that when I told them
[that I was diagnosed with breast cancer], said to me, ‘I never had a mammogram’ — was absolutely frightening to me.
And | want to do whatever | can to help women protect themselves.”

Religious
Considerations

« “After the fact, when you’re dealing with the repercussions of [genetic testing] — what are my medical decisions that
I have to make now, and some of them have halachic implications — | think then | would consult a rabbi.”

* “I spoke to my rav [rabbi] about it [breast cancer diagnosis] and he did not want me to have my name out there for
the general community for knowledge. His reason was not because of any of this fear thing, his was like a spiritual
reason. That when you present yourself...Hashem [God] treats you as a sick person, so he wanted me to just let my
more immediate friends, family know to be supportive but that | was like spiritually be positioning myself
differently.”

* “I’'m sure a lot of people are terrified and just absolutely think you’re just gonna drop dead and they don’t want to
know, they don’t want to know, or it’s all in God’s hands. Yeah, everything is in God’s hands, but we are supposed to
take care of ourselves and doctors do have the ability to heal and we don’t know why, why this, why that.”
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