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Abstract

Background To understand the dynamics that limit use of risk-management options by women at high risk of breast
cancer, there is a critical need for research that focuses on patient perspectives. Prior research has left important gaps:
exclusion of high-risk women not in risk-related clinical care, exclusion of non-white populations, and lack of attention
to the decision-making processes that underlie risk-management choices. Our objective was to create a more inclu-
sive dataset to facilitate research to address disparities related to decision making for breast cancer risk management.

Methods The Daughter Sister Mother Project survey collects comprehensive information about the experiences

of women at high risk of breast cancer. We collected novel measures of feelings about and reactions to cancer screen-
ings; knowledge, barriers, and facilitators of risk-management options; beliefs related to cancer risk and risk manage-
ment; and involvement with loved ones who had cancer. Eligible individuals were non-Hispanic white and non-
Hispanic Black adult women who self-identified as having high risk of breast cancer and had no personal history

of cancer. Between October 2018 and August 2019, 1053 respondents completed the online survey. Of these, 717
were confirmed through risk prediction modeling to have a lifetime breast cancer risk of > 20%. Sociodemographic
characteristics of this sample were compared to those of nationally representative samples of the US population:

the 2019 Health Information National Trends Survey and the Pew Research Center report: Jewish Americans in 2020.

Results The sample of 717 women at objectively high risk of breast cancer was largely (95%) recruited from non-
clinical sources. Of these respondents, only 31% had seen a genetic counselor, 34% had had genetic testing specific
to breast cancer risk, and 35% had seen at least one breast or cancer care specialist. The sample includes 35% Black
respondents and 8% with Ashkenazi Jewish ancestry. Although encompassing a substantial range of ages, incomes,
and education levels, respondents are overall somewhat younger, higher-income, and more educated than the US
population as a whole.
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Conclusions The DSM dataset offers comprehensive data from a community-based, diverse sample of women

at high risk of breast cancer. The dataset includes substantial proportions of Black and Ashkenazi Jewish women

and women who are not already in clinical care related to their breast cancer risk. This sample will facilitate future
studies of risk-management behaviors among women who are and are not receiving high-risk care, and of variations

in risk-management experiences across race and ethnicity.

Keywords Breast cancer prevention, Breast cancer risk, Survey methodology, Health disparities, Cancer health
disparities, Community-based sample, Breast cancer risk management

Background
In the USA, women at high risk of breast cancer face a
20-72% lifetime risk of the disease—much higher than
the average 13% in the general population—due to known
pathogenic genetic variants or strong family histories of
breast, ovarian, and other related cancers [1, 2]. A range
of clinical options exist to assist such women and use of
these methods is essential to both individual and popula-
tion health. At the individual level, enhanced surveillance
methods, including annual screening breast magnetic
resonance imaging (MRIs) as well as initiation of annual
screening mammograms at an earlier age, can substan-
tially improve the chances of detecting breast cancer
early—when treatment is most effective. In addition, pro-
phylactic surgeries (i.e., bilateral mastectomy and oopho-
rectomy) and preventive medication can reduce breast
cancer risk by 40-95% [3, 4]. The proportion of women
at high risk of breast cancer in the general population has
not been ascertained; studies of genetic risk focus solely
on cancer patients or on the prevalence of specific patho-
genic variants. We do know that the prevalence of inher-
ited pathogenic BRCA variants in the general population
is approximately 0.2-0.3%, that about 2.0% of people of
Ashkenazi Jewish descent carry such variants, and that
the overall population proportions at high risk are sub-
stantially higher than these figures—perhaps up to 15%
[2, 5]. At the population level, 5-10% of breast cancers
are hereditary, and the available risk-reduction meth-
ods could potentially eliminate the majority of morbid-
ity, mortality, and associated financial costs due to these
cancers [6]. Although the potential benefits are substan-
tial, all risk-reduction options are substantially under-
used by the patients for whom they are recommended
[7-10]. There is a critical need for research that focuses
on patient perspectives to help understand psychologi-
cal, interpersonal, social, and structural barriers to use
of risk-reduction options among high-risk women. Such
information is also critical to the development of health
and social interventions that may improve the use of
risk-reduction options among diverse groups of high-risk
women.

Quantitative research over the past two decades has
examined important patterns in decisions about a range

of risk-management options but has also left three criti-
cal gaps that result from existing dataset limitations.
First, most prior studies have been based on samples
drawn from specific clinical groups—often from a single
clinical site—instead of broader populations of high-risk
women. Many studies have explored genetic testing and
preventive surgery choices among women with patho-
genic BRCA mutations [11-27]; several additional stud-
ies have focused on risk-management among genetic
counseling patients [28-35] as well as women who are
already in clinical care related to elevated breast can-
cer risk [36-46]. Although these clinical samples have
allowed researchers to illuminate key correlates of risk-
management decisions and suggest actionable targets
for intervention, they have left open a range of questions
about risk-related knowledge, emotions, coping, and
decision making among the potentially large proportion
of high-risk women who are not in clinical care related
to breast cancer risk [7, 9, 10]. A few studies have created
non-clinical samples to help address these questions,
recruiting respondents from a non-profit organization
serving high-risk women [47, 48] or advertisements to
attract high-risk women [49]. Others have sampled from
a registry of family members of breast cancer patients
[50], a full regional population of Jewish women [51],
or high-risk women identified by abstracting medical
records of patients served by large healthcare systems
[52-59]. Large datasets designed to facilitate the study
of risk-management decision making among all high-risk
women—and not only those already in clinical care—
remain a rarity.

A second omission of most existing studies of high-
risk decision making is any examination of racial varia-
tion or disparities, which copious evidence demonstrates
are evident in nearly every area of healthcare access and
health outcome across the USA and thus specifically rel-
evant for US women at high risk of breast cancer [60-62].
This problem originates in study design and the resulting
limitations of datasets on which risk-management studies
are based. The US population is just over 23% non-white
[63], and nearly all existing samples substantially under-
represent non-white populations. USA-based studies
generally use samples that include at least 90% white
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respondents [11, 12, 29, 34, 37-40, 44, 47, 52-55, 58]; a
few include between 10 and 20% non-white respondents
[28, 35, 36, 48], and some do not report racial distribu-
tion of respondents at all [13, 23, 25, 27, 44—46, 49, 50].
One small pilot study included 30% non-white respond-
ents [55], and a single large study included 34% non-
white respondents [58] —these investigations are the first
to base their analyses on samples that open the door to
the critical examination of racial variation and disparities
related to risk-management decision making in the USA.

Finally, most existing studies take a very narrow
approach to risk-management decision making [7]. Some
of the research in this area focuses only on the risk-man-
agement decisions that are made, without any attention
to the underlying factors that influence decisions [11,
20, 23, 24, 26, 27, 36, 41, 42, 54, 57, 64]. Many studies
include a small number of correlates that are associated
with individual risk-management choices—these cor-
relates most often include knowledge, risk perceptions,
and cancer-related distress, anxiety, or worry [13, 17, 30,
34, 35, 40, 44, 46, 49, 51-53, 56, 65]. Research on specific
interventions or decision aids often explores the specific
decision-related reasoning those interventions are meant
to assist [13, 25, 45, 55, 59]. A few studies have explored
patients’ explicitly stated reasons to use or not use risk-
management options [15, 18, 29, 38, 47, 58], as well as
beliefs, values, information-seeking, communication, or
interpersonal influences [28, 39, 43, 48, 50]. While inves-
tigating a single risk-management decision or a focused
set of psychological decision correlates makes sense for
individual studies, such studies do not aggregate to pro-
duce a comprehensive examination of the experiences
and challenges high-risk women face when learning
and deciding about risk-management options. Moreo-
ver, learning and decision making about many different
options often occurs during the same time period. Only
a small number of quantitative studies have begun to
approach risk-management decision making as a more
complex process, incorporating a broader range of pre-
dictive factors, mechanisms, or risk-management out-
comes [12, 22, 37].

The Daughter Sister Mother Project (DSM) team, based
at the Ohio State University (OSU), designed a novel
survey instrument to study the experiences of high-risk
women, and collected data from over 1,000 Black and
non-Hispanic white women about their experiences,
feelings, and choices related to their elevated risk. Our
core objectives were to assemble a new dataset that:
(1) is primarily community-based instead of clinically-
based—to better represent the broad population of
high-risk women, many of whom are not already in clini-
cal care related to their breast cancer risk, (2) is racially
diverse—to facilitate insight into disparities related to
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breast cancer prevention among high-risk women, and
(3) documents decision-making processes—to facilitate
deeper study of the determinants of the full scope of
risk-management behavior than is possible using data
focused solely on single risk-related decisions, individual
health-related outcomes, and narrow lists of psychologi-
cal correlates.

The purpose of this article is to describe the unique
resulting dataset, including (a) our methods of survey
development, recruitment, and risk prediction modeling
from self-reported data, and (b) the sociodemographic
characteristics of this initial sample from the DSM pro-
ject, and how they compare with nationally representa-
tive samples of the US female population. Our research
establishes the feasibility of collecting patient-centered
perspectives from a community-based, racially diverse
sample of high-risk women. The resulting DSM dataset
offers the opportunity to study a wide range of research
questions pertaining to risk-related decisions and
experiences.

Methods

Survey development

To ensure a comprehensive and accurate understanding
of the concepts for which survey data about the experi-
ences and decisions of diverse high-risk women should
be collected, the DSM team began with a qualitative,
inductive study of high-risk women’s information gath-
ering, coping with risk, and risk-relevant decision-mak-
ing processes. In-depth interview data were collected
from 50 Black and non-Hispanic white women recruited
through the ResearchMatch and Study Search databases
for research volunteers (see “Respondents, Recruitment,
and Data Collection” section for details about these
databases), from among patients of clinical genetics and
high-risk breast programs at the OSU Comprehensive
Cancer Center (OSUCCC), and by snowball sampling
from interviewed informants. These interviews shed new
light on the range of facilitators and barriers that influ-
ence risk-management decision making, and the ways
these dynamics may vary across race, socioeconomic
status, and other social characteristics. Among the novel
findings from this study were (a) the ways that risk-man-
agement decisions are affected by the quality of patients’
relationships with their primary care providers and their
ability to access detailed risk-related information from
genetic counselors, oncologists, or breast specialists, (b)
the importance of social support specific to the context
of breast cancer risk and the impact of close exposure to
cancer among loved ones on women’s coping with risk,
and (c) the staged process of decision making about pre-
ventive mastectomy, preventive oophorectomy, chemo-
prevention, and enhanced screening routines. Results
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from this qualitative research have been published else-
where [8-10, 66—68].

Findings from the DSM qualitative study, as well as
from prior studies published by other research teams
such as those cited above, formed the foundation for the
conceptual outline of the DSM survey content. Where
possible, the DSM survey utilized validated measures of
our concepts of interest; in some cases, these were modi-
fied for use in the study of high-risk women (see exam-
ples in Table 1). Where such measures did not exist, we
developed novel measures designed to operationalize
concepts illuminated by the qualitative research. These
concepts included: feelings about and reactions to can-
cer screenings; knowledge of risk-management options
and reasons to use or not use them; beliefs related to
cancer risk and risk management; and types of involve-
ment with loved ones who had cancer. New measures
were pre-tested and revised through a series of six cogni-
tive interviews with eligible women [69]. The survey was
programmed using the REDCap data collection system,
available on any Internet-enabled device. Due to con-
cerns about length, the final instrument was split into a
main survey (designed to take 20-30 min to complete)
and a supplemental survey to be offered for separate
completion afterward (designed to take 10-15 min to
complete). We confirmed technical function and length
of the instrument by administering the main survey
and supplemental surveys to 12 and 11 eligible women,
respectively. Table 1 describes all the measures included
in the DSM survey, along with their origins.

Respondents, recruitment, and data collection
The recruitment and screening process is summarized in
Fig. 1. DSM survey data were collected online between
October 2018 and August 2019. Women eligible to par-
ticipate were Black and non-Hispanic white women
between 18 and 75 years of age, who had never had can-
cer (except non-melanoma skin cancer), who self-iden-
tified as having a potentially high risk of breast cancer
(defined on study advertisements as having a family his-
tory of breast cancer or a BRCA mutation), and who were
eligible after completing a screening survey. The screen-
ing instrument included up to 12 preliminary questions
about gender, race, ethnicity, age, presence of family
breast cancer history, and personal history of cancer,
biopsies, and genetic testing. The DSM screening survey
was used to determine whether potential respondents
were likely to have an objectively high risk of breast can-
cer; 339 potential respondents screened out at this stage
did not proceed to complete the main survey.

To include a large sample of high-risk women repre-
senting a more comprehensive range of high-risk women
than usually studied, we recruited respondents from four
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sources: (1) two online databases that directly advertise
academic studies to individuals who wish to volunteer
as research participants: ResearchMatch (a national,
non-profit, NIH-funded database that includes indi-
viduals who have signed up to indicate their interest in
participating in medical research; anyone can sign up
to be included) [99] and StudySearch (a listing of OSU-
based studies that is searchable by all members of the
public) [100]; (2) newsletters and other communications
emailed to individuals involved with FORCE (Facing our
Risk of Cancer Empowered, the largest US national non-
profit organization providing information, support, and
resources to individuals at hereditary risk of cancer) [70];
(3) Facebook advertisements tailored first to all women
at high risk of breast cancer and then specifically to Black
high-risk women; and (4) patients of clinical genetics and
high-risk breast programs at the OSU Comprehensive
Cancer Center (OSUCCC) and of select high-risk pro-
viders at other US clinical centers. Recruitment methods
aimed to oversample Black women and to equalize—as
much as possible—the number of respondents from each
racial group generated from each recruitment source.
Respondents were offered a $10 amazon.com gift card as
incentive for completing the main survey; an additional
$5 was offered for completing the supplemental survey.
The inclusion of online and social media advertising
introduced a problem with fraudulent respondents (i.e.,
individuals completing the survey more than once and
automated bots programmed to complete the survey
repeatedly) that is commonly encountered in online sur-
veys. We used a combination of methods to determine
fraudulent responses; details of the full range of methods
used to distinguish and eliminate data from fraudulent
respondents will be described in a separate paper and is
available on request [71]. Each survey we eliminated was
determined to be fraudulent because: (1) it came from
an individual we had not purposefully recruited from a
volunteer database or patient list; (2) the data reflected
at least one but usually multiple problems of these
types: a mismatch in answers to questions about self-
reported race or genetic testing that were asked on both
the screening and the main survey, reporting of a very
unlikely age (e.g.: first period or menopause at age 22),
having had a biopsy without any prior breast screening
or breast exams, completing the main survey in less than
20 min; and (3) when we called the phone number that
had been provided for confirmation purposes we found
that it was invalid, that the person who answered said no-
one at the number had recently completed an OSU study,
or—in a few cases—that no-one could be reached after
multiple attempts. Because many fraudulent respond-
ents started or completed the survey many times it is
not possible to report the number of unique fraudulent
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Fig. 1 DSM survey recruitment and screening process

respondents who accessed the survey; the number of
individual surveys determined to be fraudulent was 1883.
A total of 1,053 legitimate respondents completed the

DSM Average-Risk
Subsample (n=336)

main survey—these respondents constitute our DSM full
sample. Eighty-two percent (n=_866) of these individuals
also completed the supplemental survey.
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Risk prediction modeling and eligibility

Collecting data from a community-based sample of high-
risk women required the development of methods to
estimate respondents’ objective breast cancer risk from
self-reported data. The DSM survey accomplished this by
integrating questions about personal health and medical
history, as well as family cancer history; this section of
the survey involved between 9 and 30 questions depend-
ing on the extensiveness and complexity of the respond-
ent’s family history. This series of questions included all
information necessary to run three commonly used risk
prediction models: Gail, Claus, and IBIS (Tyrer-Cuzick)
version 7 [72-74]; this approach of identifying all indi-
viduals who are at high risk according to at least one of
multiple models mimics that used by many US genetic
counseling and breast oncology practices. Members of
the research team were trained by an experienced genetic
counselor (co-author KSC) and then manually applied
each appropriate risk prediction model for each respond-
ent. We have reported the details of this risk prediction
modeling process, as well as its implications for future
research and clinical care of high-risk women, in a sepa-
rate paper [75]. Respondents who were found to have
20% or greater lifetime risk by at least one risk prediction
model met the common US clinical criteria to be consid-
ered ‘high risk} and therefore constitute our DSM high-
risk subsample (3). This high-risk subsample includes
717 respondents and is the core sample to be used in
future DSM project studies of risk-management deci-
sion making among high-risk women. The remaining 336
respondents constitute our DSM average-risk subsample;
our research team is undertaking further studies of this
group of women who have a high perceived risk of breast
cancer, but did not meet clinical criteria to be considered
objectively as ‘high risk’ at the time of data collection.
Overall, two-thirds of our full DSM sample indeed quali-
fied as high risk after objective risk assessment. This rela-
tively high level of concordance between subjective and
objective risk is likely due to two reasons. First, we did
not merely ask women if they were at high breast cancer
risk, we specified that they may be eligible if they had a
family history of breast cancer or a BRCA mutation. Sec-
ond, we utilized a short screening survey based on simple
objective criteria associated with high risk; this instru-
ment was specifically intended to increase the likelihood
that individuals who screened into the main DSM survey
would have objectively high breast cancer risk.

Descriptive analyses of sociodemographic characteristics

We describe the sociodemographic characteristics (race,
Ashkenazi Jewish ancestry, age, education, and income)
of our primary sample of interest, the DSM high-risk
subsample. Ideally, our subsample would accurately
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represent the full population of Black and white high-risk
women across the country. Since the characteristics of
that population are largely unknown, however, we instead
describe the characteristics of our dataset and how they
compare to other datasets that accurately represent the
female population of the USA. Specifically, we utilize
the 2019 Health Information National Trends Survey
(HINTS 5, Cycle 3) sample as our comparator for race,
age, education, and income, and the Pew Research Cent-
er’s 2020 report on Jewish Americans as our comparator
for Ashkenazi Jewish ancestry. There are several nation-
ally representative health datasets that could reasonably
have been chosen as a comparator for our DSM dataset;
these datasets all contain largely similar demographic
questions. We chose HINTS as the most appropriate
comparator for most variables because it uses the same
measure of household income as the DSM dataset. We
considered household income important because it is the
single most commonly used indicator of socioeconomic
status and financial constraints on healthcare behavior
and health outcomes. HINTS differs from other sur-
veys—and from the US Census—because it asks respond-
ents specifically about the combined annual income of all
family members living within the household. This specifi-
cation ensures that estimates do not include income from
extended family members living outside the household,
allowing for more precise measures of socioeconomic
indicators such as household income and poverty status.

Population weights are applied to all HINTS and Pew
estimates in accordance with their unique sampling
designs to approximate population trends on a national
level. HINTS uses a two-stage address-based stratified
sampling design which randomly identifies respondents
based on their mailing addresses [76]. Pew utilizes a simi-
lar stratified address-based sampling design, but focuses
instead on areas with high concentrations of Jewish
adults [77]. Pew does not provide unweighted numeric
counts of the sample they use to produce their estimates
of Jewish ancestry; therefore, all count columns for Jew-
ish ancestry are marked "NA." All DSM subsample esti-
mates are unweighted.

Race. The DSM sample includes only non-Hispanic
white and Black women. Our direct comparisons also use
only the Black and white respondents from the HINTS
and Pew datasets. Tables 2 and 3 compare the demo-
graphic distributions of the entire DSM high-risk sub-
sample to the entire HINTS and Pew female samples
on race, Ashkenazi Jewish ancestry, age, education, and
income. Tables 4 and 5 compare the demographic dis-
tributions of the high-risk DSM subsample to the race-
specific HINTS and Pew subsamples of Black and white
women.
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Table 2 Demographic characteristics, full DSM high-risk subsample, and HINTS/Pew subsample

DSM high-risk subsample (N=717)

HINTS(N =2040)/Pew subsample*

Unweighted N Unweighted % (or Mean) Unweighted N Weighted
% (or
Mean)
Race'
White 466 64.99% 1,610 83.80%
Black 251 35.01% 430 16.20%
Ashkenazi Jewish Ancestry**
No 621 86.61% NA 98.82%
Yes 60 8.37% NA 1.18%
Missing 36 5.02% NA 0.00%
Age'
18-24 years 9 12.69% 54 8.96%
25-34 years 228 31.80% 203 12.30%
35-44 years 152 21.20% 246 14.70%
45-54 years 122 17.02% 313 22.00%
55 years and older 124 17.29% 1,201 41.20%
Missing 0 0.00% 23 0.88%
Mean age - 39 - 51
Education’
Less than high school 3 0.42% 73 5.06%
High school graduate 28 391% 353 22.10%
Some college 152 21.20% 592 38.80%
Bachelor's degree 224 31.24% 585 20.10%
Post-baccalaureate degree 309 43.10% 423 13.40%
Missing 1 0.14% 14 0.48%

*Pew does not provide unweighted figures for ethnicity data
**Pew used as comparator dataset

"HINTS used as comparator dataset

Ashkenazi Jewish ancestry. We include Ashkenazi Jew-
ish ancestry because it is associated with significantly
increased risk of pathogenic BRCA variants and breast
cancer. Many American Jewish communities are aware of
this information and pay special attention to breast can-
cer family history and risk, so individual risk-related and
risk-management experiences may be different among
this ethnic population than others. National estimates
of the prevalence of Ashkenazi Jewish ancestry are not
available through HINTS, so we instead used alternate
data sources to generate estimates to be compared to
the DSM sample. Specifically, we utilized Pew Research
Center estimates of the number of Black and white Ash-
kenazi Jewish adults in the USA and compared these
numbers to American Community Survey (ACS) esti-
mates of the total number of Black and white Americans
to approximate the percent of Black and white Ashkenazi
Jewish adults in the USA.

Age. Age was recoded from the specific age in years
reported by respondents into five categories from all

data sources: 18-24 years, 25-34 years, 35—44 years,
45-54 years, and 55 years and older.

Education. Education was recoded into five categories
from all data sources: less than a high school degree, high
school diploma or GED, some college, bachelor’s degree,
and postbaccalaureate study.

Income. In addition to our direct measure of household
income, we used questions about household income,
household size, and the U.S. Department of Health and
Human Services’ 2019 Federal Poverty Guidelines to
construct a family income relative to poverty (FIP) vari-
able from the DSM, HINTS, and Pew datasets. FIP was
categorized into the following levels based on eligibil-
ity for insurance subsidies under the Patient Protec-
tion and Affordable Care Act: low income (household
income<100% of federal poverty level for respond-
ent’s household size (FPL)), middle income (100—400%
of FPL), and high income (>400% of FPL). We catego-
rized 90.9% of DSM respondents into one of these three
categories.
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Table 3 Socioeconomic characteristics, full DSM high-risk subsample, and HINTS subsample

DSM high-risk subsample (N=717)

HINTS(N =2040) Subsample

Unweighted N Unweighted % (or mean/ Unweighted N Weighted % (or
median) mean/median)
Household income
$0to $9,999 16 2.23% 141 8.67%
$10,000 to $14,999 18 251% 113 5.07%
$15,000 to $19,999 23 321% 107 4.60%
$20,000 to $34,999 54 7.53% 279 12.10%
$35,000 to $49,999 78 10.88% 262 14.40%
$50,000 to $74,999 129 17.99% 383 17.80%
$75,000 to $99,999 91 12.69% 250 12.30%
$100,000 to $199,999 191 26.64% 381 19.40%
$200,000 or more 52 7.25% 120 5.34%
Missing 65 9.07% 4 0.34%
Mean household income - $50,000-74,999 - $50,000-74,999
Median household income - $75,000-99,999 - $50,000-74,999
Federal income relative to poverty (FIP)
Income < 100% FPL 40 5.58% 217 16.10%
Income 100-400% FPL 265 36.96% 1011 46.80%
Income >400% FPL 347 48.40% 808 36.70%
Missing 65 9.07% 4 0.34%

Analysis of missing data

Rates of item missing data were assessed for all 94 varia-
bles that reflect questions asked of all respondents. These
questions were distributed across all sections of the sur-
vey instrument, appearing throughout early, middle, and
end sections of the main survey and in the supplemental
survey. Missing value counts included both cases where
a respondent indicated “prefer not to answer” and cases
where a respondent did not answer the question at all.
“Don’t know” was a substantively meaningful answer
for most questions in this survey; “Don’t know” answers
were therefore not assessed as missing. The percentage
of missing values was less than 2% for all variables, with
the exception of household income, which was missing
for 7.8% of respondents. Bivariate logistic regressions
were used to check for non-randomness of these miss-
ing values by race and age, at alpha=0.05. These analyses
revealed no statistically significant relationship between
missing income data and race. The odds of not providing
an answer to the income question increased by 2.7% with
every year of respondent’s age.

Results

All descriptions of DSM results below refer specifically
to the DSM high-risk subsample because it most directly
addresses the original objectives of the DSM dataset;
this subsample includes 717 respondents who were

ascertained to be at objectively high (>20% lifetime) risk
of breast cancer.

Sample description

Figure 2 presents the proportion of our 717 high-risk
respondents who reported having accessed the sur-
vey from each of the seven recruitment sources and the
racial distribution of respondents from each source. Just
over half (52%) were recruited from one of the research
volunteer databases—ResearchMatch or StudySearch,
with most of these respondents resulting from our
active efforts to recruit registered ResearchMatch users.
Funded by the National Institutes of Health, Research-
Match has 213 member institutions spanning the entire
USA, which actively recruit and register willing research
volunteers. Approximately 1 in 6 respondents (16%) was
recruited through FORCE, a national non-profit organi-
zation that directly targets individuals at hereditary risk
of cancer. Eight percent of respondents learned about
the study via Facebook advertising. Overall, only 5% of
the sample was recruited through a clinical source (i.e.,
a genetics or high-risk healthcare provider), and only 8%
was recruited through a source embedded within the
authors’ home institution. We characterize the sample as
primarily community-based, since 95% of the sample was
recruited from community-based sources as opposed to
clinical ones. Research volunteer databases proved to be
one of the most effective recruitment sources for Black
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Table 4 Demographic characteristics by race, DSM high-risk subsample, and HINTS/Pew subsample
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White sample

Black sample

DSM high-risk subsample

HINTS/Pew subsample

DSM high-risk subsample

HINTS/Pew subsample

Unweighted N Unweighted

Unweighted N Weighted

Unweighted N Unweighted

Unweighted N Weighted

% (or mean) % (or % (or mean) % (or
mean) mean)
Ashkenazi Jewish
Ancestry*¥
No 383 82.19% NA 98.98% 238 94.82% NA 99.99%
Yes 57 12.23% NA 1.02% 3 1.20% NA <0.01%
Missing 26 5.58% NA 0.00% 10 3.98% NA 0.00%
Age'
18-24 years 61 13.09% 44 9.93% 30 11.95% 10 3.92%
25-34 years 141 30.26% 162 11.60% 87 34.66% 41 16.10%
35-44 years 89 19.10% 203 14.10% 63 25.10% 43 17.40%
45-54 years 81 17.38% 231 20.70% 41 16.33% 82 28.60%
55yearsand older 94 20.17% 957 43.10% 30 11.95% 244 31.10%
Missing 0 0.00% 13 0.50% 0 0.00% 10 2.89%
Mean age - 40 - 51 - 37 - 48
Education’
Less than high 1 021% 45 373% 2 0.80% 28 11.90%
school
High school gradu- 13 2.79% 270 21.30% 15 5.98% 83 26.20%
ate
Some college 88 18.88% 450 39.10% 64 25.50% 142 36.90%
Bachelor's degree 146 31.33% 469 21.00% 78 31.08% 116 15.60%
Post-baccalaureate 218 46.78% 365 14.30% 91 36.25% 58 8.93%
degree
Missing 0 0.00% 11 0.50% 1 0.40% 3 042%
Sample size 466 1,610 (HINTS) 251 430 (HINTS)
**Pew used as comparator dataset
"HINTS used as comparator dataset
respondents—nearly 67% of Black respondents were Age

recruited from either ResearchMatch (64%) or Study-
Search (3%), compared to 44% of white respondents.
FORCE and Facebook were more effective among white
than Black respondents, with almost 4 and 3 times as
many white respondents being recruited from FORCE
and Facebook, respectively.

Race and ethnicity

Tables 2, 3, 4, and 5 present the sociodemographic char-
acteristics of the high-risk subsample and compare them
to other datasets designed to represent the overall US
population. Our sample includes a considerably higher
proportion of Black respondents (35%) than the HINTS
sample (16.2%). Women of Ashkenazi Jewish descent
comprise more than 12% of our white respondents,
which is substantially higher than the general US popula-
tion estimate of 1% produced by the Pew dataset.

Overall, DSM high-risk respondents are younger
than HINTS respondents. Two thirds (65.7%) of DSM
respondents are under the age of 45, compared to
about one third (36.0%) of HINTS respondents. DSM
respondents are also distributed more evenly across the
life course than HINTS respondents, who are also more
likely to be aged 55 or older (59.8% HINTS vs. 17.3%
DSM). The age differences between DSM and HINTS
samples are particularly pronounced among Black
respondents: Only 37.4% of Black HINTS respondents
are under 45 years, compared to 71.7% of Black DSM
respondents. The average ages of Black and white DSM
respondents are 37 years and 40 years, respectively; the
3-year difference is consistent with the HIN'TS dataset,
in which the average ages of Black and white respond-
ents are 48 years and 51 years, respectively (see Tables 2
and 4).
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Table 5 Socioeconomic characteristics by race, DSM high-risk subsample, and HINTS subsample

White sample

Black sample

DSM high-risk subsample HINTS subsample

DSM high-risk subsample HINTS subsample

Unweighted Unweighted Unweighted Weighted% Unweighted Unweighted Unweighted Weighted %
N % (orMean) N (or Mean) N % (or Mean) N (or Mean)
Household
income
$0 10 $9,999 6 1.29% 71 5.23% 10 3.98% 70 26.50%
$10,000 1.93% 67 4.14% 9 3.59% 46 9.87%
t0 $14,999
$15,000 1 2.36% 72 421% 12 4.78% 35 6.64%
t0 $19,999
$20,000 26 5.58% 222 12.50% 28 11.16% 57 10.50%
to0 $34,999
$35,000 36 7.73% 202 14.20% 42 16.73% 60 15.10%
to $49,999
$50,000 72 1545% 311 18.20% 57 22.71% 72 15.70%
to $74,999
$75,000 68 14.59% 210 13.00% 23 9.16% 40 8.86%
t0 $99,999
$100,000 149 31.97% 340 22.00% 42 16.73% 41 5.90%
t0 $199,999
$200,000 42 9.01% 112 6.24% 10 3.98% 8 0.68%
or more
Missing 47 10.09% 3 0.36% 18 7.17% 1 0.25%
Mean house- - $75,000- - $50,000- - $50,000- - $20,000-
hold income 99,999 74,999 74,999 34,999
Median house- - $75,000- - $50,000- - $50,000- - $20,000-
hold income 99,999 74,999 74,999 34,999
Federal Income
to relative to Pov-
erty (FIP)
Income<100% 13 2.79% 115 12.20% 27 10.76% 102 36.10%
FPL
Income 142 30.47% 782 46.40% 123 49.00% 229 49.00%
100-400% FPL
Income>400% 264 56.65% 710 41.00% 83 33.07% 98 14.60%
FPL
Missing 47 10.09% 3 0.36% 18 7.17% 1 0.25%
Sample Size 466 1,610 (HINTS) 251 430 (HINTS)
Income modal income category for DSM high-risk respond-

Household income in the DSM high-risk subsam-
ple is skewed high (median category=$75,000—99,999
per year) relative to estimates from the US Census
2019 (median=$68,703) and HINTS (median -cate-
gory=$50,000-74,999). In particular, the DSM dataset
underrepresents households earning less than $50,000/
year and over-represents households earning more than
$100,000/year. Among HINTS respondents, 44.2% report
household incomes under $50,000, in comparison to only
26.5% of DSM high-risk respondents. The modal income
category for HINTS respondents is $50,000-$74,999,
which is comparable to US Census estimates [78]; the

ents is $100,000-$149,999. The DSM sample resembles
the HINTS sample more closely according to the fam-
ily income relative to poverty (FIP) measure, although a
higher proportion of DSM than HINTS respondents still
fall in the high-income group (48.4% of DSM vs. 36.7% of
HINTS) (see Table 3).

Differences in the income distributions of HINTS
and DSM samples are larger when stratified by race.
White HINTS respondents report lower household
incomes than white DSM respondents—39.9% of white
HINTS respondents vs. 18.9% of white DSM respond-
ents report annual household incomes less than $50,000.
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Fig. 2 Recruitment sources for high-risk sample (n=717), by race

In addition, 62.3% of Black HINTS respondents, but
only 40.2% of Black DSM respondents, report annual
household incomes below $50,000. Despite this, the
modal income bracket is the same for DSM and HINTS
respondents in each racial group. For white samples,
this bracket is $100,000-$149,999 (32.0% for DSM and
21.1% for HINTS). For Black samples, the modal bracket
is $50,000-$74,999 (22.7% for DSM and 16.7% for
HINTS). Compared to white HINTS respondents on the
FIP measure, more white DSM respondents fall into the
high-income category and fewer white DSM respond-
ents have low and middle incomes. More Black DSM
than HINTS respondents are in the high-income group
as well, while fewer Black DSM respondents are in the
low-income group. The proportions of Black DSM and
HINTS respondents in the middle-income category are
equivalent (49%) (see Table 5).

Education

Overall and within each racial group, the DSM sample is
more educated than the HINTS sample. Specifically, the
DSM sample contains triple the proportion of respond-
ents with more than a college education (43.1% DSM vs.
13.4% HINTS) and very few respondents with less than
a high school education (0.4% DSM vs. 5.1% HINTS).
These patterns persist when the samples are stratified
by race, although some become even more pronounced.

64%
41%

40% 50% 60% 70%

Black = White

For instance, 36.3% of Black DSM respondents had edu-
cation beyond a bachelor’s degree, compared to 8.9% of
Black HINTS respondents. Consistent with HINTS and
other national data sources, our Black subsample is sub-
stantially less educated than our white subsample (see
Tables 2 and 4).

Use of risk-related care

The DSM sample was collected primarily from non-
clinical sources in order to make it possible to assess
the frequency with which a broader sample of high-risk
women have accessed clinical care specifically related
to their risk. Descriptive analysis of the DSM sample
indicates that approximately a third of respondents had
accessed such care: 31.2% had seen a genetic counselor,
34.5% had had genetic testing specific to breast cancer
risk, and 35.2% had seen at least one breast or cancer care
specialist.

Discussion

Although women at high risk of breast cancer are rela-
tively rare in the general population, it is critical that
our research samples reflect the full population of these
women as thoroughly as possible, and not be limited to
particular demographic subgroups or women who have
already accessed clinical high-risk care. Successful col-
lection of the DSM dataset demonstrates the feasibility
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of generating comprehensive self-report data from a
community-based, diverse sample of women at high risk
of breast cancer. Because it is community-based, this
sample offers new opportunities to study the risk-related
attitudes and feelings, decision-making processes, and
risk-management behaviors of women who know they
are at high risk but may not have had the opportunity
for clinical care related to that risk [9]. The racial and
ethnic diversity of the sample is particularly unique and
important. The DSM dataset includes responses from
the highest proportion of Black respondents (35%) of
any high-risk study we have identified from the litera-
ture and a substantial subsample (8%) of Ashkenazi Jew-
ish respondents, which facilitates subgroup comparisons.
The over-representation of Black women in the DSM
dataset relative to the US population will facilitate studies
designed to examine racial differences in high-risk and
risk-management experiences. Our Ashkenazi Jewish
subsample (n=60) is large enough to facilitate analyses
of the impact of this ethnic identity on experiences and
decisions surrounding breast cancer risk.

The DSM dataset offers the opportunity to explore a
wide range of previously unstudied questions about risk-
management decision making among women at high
risk of breast cancer. With the DSM high-risk subsam-
ple available, our research team is now pursuing impor-
tant research objectives including the following; other
teams may also utilize these rich data to pursue related
objectives.

+ Documenting how much—and what—a broad range
of high risk women know about their own cancer
risks and the full range of risk-reduction options.
Risk and risk-reduction knowledge is a critical foun-
dation for risk-management behavior, but gaps in
this knowledge foundation cannot be fully examined
using samples of women already in clinical care for
their breast cancer risk.

+ Determining the proportion of women who are in
clinical care related to their breast cancer risk, as well
as the predictors of and barriers to these avenues of
clinical support. Specialist clinical care is necessary
to access many forms of risk-management activity
and also the most promising source for accurate risk
and risk-reduction information.

+ Understanding the experiences high-risk women
have within high-risk clinical care, and potential ave-
nues for improving the information, decision-making
support, and access to risk-management options pro-
vided in those settings.

+ Better documenting the gaps in women’s use of
guideline-recommended risk-management methods
by including women not already in clinical care, and
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understanding the causes of these gaps as a precursor
to addressing them.

+ Investigating how women’s attitudes, emotions, and
beliefs contribute to their risk-management choices,
and illuminating the interpersonal, social, and struc-
tural dynamics that also help drive those decisions.
Understanding these drivers of risk management
may suggest social, medical, and system changes that
could better empower women to protect their future
health.

+ Exploring how all these patterns vary across race, the
mechanisms of these associations, and the implica-
tions of these disparities for the health of Black popu-
lations. A solid understanding of disparities in risk-
management decision making and behavior—or how
to ameliorate them—is not possible without a diverse
sample like the one provided by the DSM high-risk
dataset.

The DSM average-risk subsample offers important
research possibilities as well. This subsample opens
the door to understanding the risk-related experiences
of women who have a family history of breast cancer
and therefore self-identify as possibly at elevated risk
themselves, but who are not objectively at high (>20%)
lifetime risk. Among other topics, these data allow inves-
tigation of how lower-risk women with a family history
understand their risk and cope emotionally, the degree to
which they utilize regular screening methods, and how
their risk-related thoughts, behaviors, and actions are
similar to or different from women who have objectively
higher risk and for whom specialized high-risk services
are recommended.

While the DSM survey gathered important informa-
tion about many aspects of risk-related decision making
and will serve as a valuable tool for researchers studying
these topics, collecting these data required coping with a
range of challenges, and required considerable personnel
and resources. One significant precursor to completing
high-quality, rigorous analyses based on a mostly non-
clinical sample of self-identified high-risk women was to
ascertain an objective level of breast cancer risk for each
respondent. We addressed this issue by collecting all the
data required to manually run objective risk prediction
models on each respondent—a method that maximizes
the usefulness of self-report data, but also requires con-
siderable research staff time [79]. An alternate approach
would have been to incorporate screening phone calls
into the recruitment process; a study staff member could
have collected personal and family history and run risk
prediction models before designating a respondent eligi-
ble to complete the main survey—this approach would
reduce incentive payments to non-high-risk women but
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require multiple contact points with each respondent and
move substantial staff effort to the screening phase. A
third option would have been to automate the running of
risk prediction models by linking self-reported personal
and family history information to pre-programmed risk
prediction models that are run online. At present, this
approach would be feasible only for researchers who have
the means to form contractual relationships with com-
panies that can link their proprietary modeling software
to self-reported data behind a confidentiality-protecting
firewall. Novel programming of a system that could be
made publicly available to future researchers would be a
costly but valuable future innovation.

In order to maximize our opportunities to generate a
large, diverse, community-based sample, we recruited
from a variety of sources. Like other researchers, we
found that social media advertising was highly effective
but also introduced problems pertaining to fraudulent
respondents, which were time-consuming and expensive
to resolve [71]. Recruiting from databases of research vol-
unteers was also a highly effective approach. Research-
Match in particular is a large database that provides
sufficient demographic information to allow targeting of
recruitment efforts to locate specific types of respond-
ents—this was helpful in recruiting a high proportion of
Black women to the DSM sample. FORCE has proven to
be an excellent source for women willing and motivated
to participate in risk-related breast cancer research. With
each of these recruitment sources in use, it proved pos-
sible to generate a large sample of respondents that was
both racially diverse and not limited to patients of a par-
ticular clinical center.

Although the DSM dataset will allow a range of novel
research questions to be asked and answered, it is not a
fully representative sample of the entire population of
high-risk women in the USA. In fact, the actual number
and true demographic distribution of women at high risk
of breast cancer in the United States are both unknown.
All existing datasets have been ‘convenience’ samples of
one type or another—drawn from cancer patients, their
relatives, genetic counseling or testing patients, patients
of high-risk clinics, or patients of particular local medi-
cal systems. While not determined by any of those spe-
cific constraints and broader than most prior samples,
the DSM sample is also ultimately a ‘convenience’ sample,
representing only groups of women who self-identify as
at elevated risk of breast cancer, and who became aware
of our study through the specific recruitment venues we
used.

One specific omission of the DSM sample is women
who are not aware of their high risk—who have nei-
ther become aware of this risk on their own nor been
informed of it by a healthcare provider. This likely
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includes many women who theoretically could be identi-
fied as at high-risk, due to a known predisposing muta-
tion in their family, their family history of breast and
other related cancers, or other facets of their personal
medical history. In this limitation, the DSM survey mim-
ics all other survey-based samples derived from high-risk
clinical settings or self-identification of breast cancer risk.
Women who are unaware of their high risk are an impor-
tant and neglected population, however, as they are par-
ticularly unlikely to have had access to risk-management
methods that could protect their future health. In addi-
tion, although we specifically aimed to generate a more
racially diverse sample than others available in order to
facilitate disparity-related studies, our sample contains
only white and Black women. This is a result of resource
limitations, which did not allow for data collection of suf-
ficiently large samples for analysis from more than two
racial groups. Future samples should include other major
US racial-ethnic groups, most importantly Hispanics/
Latinas and Asian-Americans—the fastest growing US
racial—ethnic groups, which also have increasing breast
cancer incidence. Relatedly, future samples should also
collect more nuanced information about respondents’
racial-ethnic origins; this would enable distinctions,
for instance, between African-American and Caribbean
Black populations.

To fully understand the size and demographic distribu-
tion of the high-risk population, and to consider inter-
ventions that could assist all groups in that population,
it would be necessary pursue some form of population-
based research. One approach might involve a compre-
hensive set of regional, population-based programs that
identify all high-risk individuals through screenings of
primary care patients, mammogram patients, patients of
community-based and safety-net clinics, and/or patients
of large healthcare systems. A related approach would
involve recruitment through regional registries or mam-
mography patients or cancer patients and their family
members. Another approach would be to embed per-
sonal and family medical history questions (necessary
to run risk prediction models) in a population-repre-
sentative survey of the entire US population. This survey
would also need to have sufficient sample size to locate
an analyzable set of high-risk women, even though high-
risk individuals are a small minority of the US population.
Any comprehensive method of collecting data from the
entire high-risk population would need to take particular
care to include women with limited access to healthcare.

Despite its strengths, the DSM dataset also has specific
limitations relevant to the interpretation of analyses. The
data are cross sectional, retrospective, and self-reported;
this will limit the ability to understand decision-making
dynamics as they evolve over time and may introduce
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recall and reporting biases. Collecting data longitudinally
and using medical records to confirm patient reports
would appropriately fill these gaps. The DSM sample
also includes only two of the five major US racial-ethnic
groups; future studies would be improved by including
Asian American, Latina, and Native American women as
well. DSM respondents are of younger average age than
the population overall. This could be advantageous to the
study of high-risk decision making because many risk-
management deliberations occur before menopause, but
some uses of the data could be helped by recruiting more
older respondents. Our sample is also skewed high on
both income and education relative to the US population
as a whole. This could be a result of collecting data online
through databases of research volunteers, who tend to
have higher levels of education than the general popula-
tion [80—82]. Likely impacts of a disproportionally higher-
income and more educated sample include underestimates
of healthcare access limitations, gaps in our understanding
of access barriers, and incomplete ability to understand
the complex relationships between education and the
understanding and use of risk-related information. Several
solutions could facilitate recruiting more members of soci-
oeconomically marginalized populations, who have lower
income or education levels, to future datasets: (a) purpose-
fully publicize the survey in socioeconomically marginal-
ized communities and in community-based organizations
serving socioeconomically marginalized clients, (b) build
community-based research projects that actively part-
ner with community leaders within socioeconomically
marginalized communities, (c) identify and recruit high-
risk patients from the patient populations of the specific
healthcare organizations that largely serve socioeconomi-
cally marginalized communities in the US, and (d) collect
data by phone or in person within targeted populations.

Conclusions

The development of the DSM survey and collection of the
DSM dataset represent advancements toward the goal of
pursuing a more comprehensive understanding of risk-
related experiences, coping, and decisions among the full
range of women at high risk of breast cancer. The inclu-
sion of both previously validated and newly designed
measures covers a wide range of relevant concepts, from
personal experiences with the cancers of loved ones and
cancer prevention beliefs, to interactions with generalist
and specialist healthcare providers, interpersonal sup-
port and financial constraints, risk-management deci-
sions and their underlying drivers, and more. This new
dataset is largely community-based, opening the door
to study the experiences of high-risk women who have
not yet accessed clinical care related to that risk. These
data also include 35% Black women and 8% women of
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Ashkenazi Jewish descent, facilitating important analyses
of racial and ethnic variation that have been difficult with
more homogenous datasets.
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