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Abstract
Background: Genetic testing for hereditary cancer risk has implications for individuals and families. This
study of women at risk of hereditary breast and ovarian cancer examines communication of BRCA results and
subsequent genetic testing in the family.
Methods: We surveyed 1,103 female BRCA testers at two hospitals, querying for communication of results
and testing in relatives.
Results: Ninety-seven percent of participants communicated BRCA results with at least one relative. Communication was negatively associated with older age [odds ratio (OR), 0.66 per decade; 95% confidence interval, (95% CI), 0.4–0.9], Asian race (OR, 0.18; 95% CI, 0.06–0.5), and testing at the public hospital versus the
cancer center (OR, 0.19; 95% CI, 0.07–0.5). Communication was positively associated with increased knowledge of hereditary breast and ovarian cancer screening and risk reduction recommendations (OR, 1.9; 95%
CI, 1.1–3.4) and increased satisfaction with the decision to BRCA test (OR, 2.6; 95% CI, 1.6–4.0). Seventy-five
percent of BRCA-positive participants reported that at least one relative pursued genetic testing. Family testing was negatively associated with Asian race (OR, 0.15; 95% CI, 0.02–0.8) and positively associated with
increased socioeconomic status (OR, 1.4; 95% CI, 1.1–1.7) and increased satisfaction with decision (OR, 2.1;
95% CI, 1.1–4.1).
Conclusion: Despite high overall rates of communicating BRCA results, underserved and some minority
women seem less likely to inform relatives of their BRCA status or have relatives test for a known family
mutation. Satisfaction with the decision to BRCA test is positively associated with both outcomes.
Impact: This study identified several novel predictors of family communication and family genetic testing in
a large population of high-risk women. This work can inform clinicians interested in improving family communication regarding cancer predisposition testing. Cancer Epidemiol Biomarkers Prev; 19(9); 2211–9. ©2010 AACR.

Introduction
Genetic medicine often bears consequences beyond the
patient who carries a deleterious mutation because medical implications extend to his or her entire family. In
BRCA testing, family implications are particularly strong,
given the autosomal dominant inheritance and high
cancer penetrance of the gene. Because privacy laws
often preclude the direct involvement of health-care professionals (1), communication within the family is a necessary precursor to testing for a known deleterious
mutation (“family testing”).
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Several studies have begun to characterize communication of BRCA results within families. Observed rates of
communication are consistently high, with 91% to 100%
of participants reporting communication with at least
one blood relative (2-6). In contrast, testing for a known
deleterious mutation may occur at rates as low as 30% to
60% of relatives, even in the setting of cost-free testing (6-8).
Previous literature has identified some predictors of
these outcomes. For example, BRCA testers are more likely to communicate genetic test results to female relatives
(2, 9), and relatives from older generations seem more
likely to pursue testing for a known family mutation than
relatives from younger generations (6). Genetic medicine
is not immune to racial and ethnic disparities (10, 11),
with evidence that non-white race is associated with decreased use of BRCA genetic services (12). The specific
outcomes of communication of genetic results and family
testing have not been carefully studied in non-white populations. Socioeconomic status independent of race has
also not been extensively studied with respect to these
outcomes.
Family communication of genetic test results, and subsequent genetic testing in relatives, are complex processes.
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One way to study these outcomes is to begin with the “index patient,” the first person in a family to pursue BRCA
testing. Many factors could influence her communication
of BRCA results with relatives, including demographic
characteristics and medical history, as well as knowledge,
cancer worry, risk perception, and satisfaction with her decision to BRCA test. After she informs family members of
her BRCA results, additional genetic testing in relatives
could be influenced by these same variables. By identifying variables associated with family communication and
family genetic testing, particularly those variables that
are modifiable, we may be able to guide clinical care toward improving these outcomes.
Prior literature suggests that increased knowledge of
hereditary breast and ovarian cancer is associated with
a more positive attitude toward BRCA testing (13). After
genetic counseling, most women report decreases in cancer worry and improvements in the accuracy of their risk
perception (14-16). In some studies, information booklets
have been associated with decreased decisional conflict
and increased rates of genetic testing (17). Although these
variables have been examined during BRCA testing for
index patients, they have yet to be carefully studied with
respect to the subsequent outcomes of family communication and genetic testing in relatives.
This study is among the first to estimate rates of family
communication and genetic testing in relatives, as well as
their predictors, in a large and diverse population of
BRCA testers. We aim to examine potential associations
between several key variables (demographics, cancer history, hospital type, and psychometric measures) and two
main outcomes: family communication and genetic testing
in relatives. We hypothesize that two novel predictors—
knowledge of screening and risk reduction recommendations, as well as satisfaction with the decision to BRCA
test—will be positively associated with both outcomes.
This study is based on newly collected data from the University of California, San Francisco (UCSF), Cancer Risk
Program, which has served a racially diverse population
for more than a decade, and has offered cost-free genetic
testing to eligible patients for 7 years (18).

Materials and Methods
Study participants
We recruited participants from the UCSF Cancer Risk
Program, which provides BRCA testing at two locations:
the Helen Diller Family Comprehensive Cancer Center
(Diller), a tertiary referral cancer center, and San Francisco General Hospital (SFGH), a public county hospital.
UCSF uses the same BRCA testing protocol, genetic counselors, and threshold for BRCA testing at both locations
(18). In addition, both locations offer free or subsidized
single-site testing to underserved relatives of BRCApositive patients.
All women who received genetic counseling and
BRCA testing between January 1996 and March 2008
at either UCSF location were eligible for this study.
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Women who enrolled in the Institutional Review Board–
approved UCSF Cancer Risk Program follow-up protocol
(18) were contacted in late 2008. Participants who had
moved outside the United States were excluded. Informed
consent was obtained for all participants.
Measures
All study participants received a comprehensive
22-page survey that used multiple choice and openended questions to query the following domains: race
and ethnicity, cancer screening and prevention behaviors, general medical history, and cancer history if applicable. This survey also included the following scales,
detailed below: knowledge of screening and risk reduction recommendations, cancer worry, risk perception,
and satisfaction with the decision to BRCA test. Measurement of the two main outcomes of this study, communication of BRCA results with relatives and family
testing for known deleterious BRCA mutations, is also
described below. Following a pilot test, most participants received the survey by mail, using reminder
postcards and three mailings as necessary. To include
a more diverse population, we surveyed non-English
speakers from both locations with in-person interviews
in Spanish, Russian, or Chinese (n = 25).
Demographic information and medical history
At enrollment, baseline census demographic data were
collected. Self-reported race and ethnicity information
was collected by survey.
To assess socioeconomic status, we enlisted a thirdparty company, Nielsen Claritas, to determine incomeproducing assets (IPA) for each participant. Nielsen
Claritas was provided with anonymized census demographic data to estimate IPA per individual household
using several variables, including income and home
ownership. This measure indicates the liquid financial
assets of a household but does not take into account
financial liabilities (19).
Chart review was used to confirm medical histories, including cancer history verified by pathology reports and
BRCA results. BRCA results were categorized as positive,
uninformative, or true negative. True negative results occurred when the BRCA tester did not carry a known deleterious mutation that had previously been identified in
her family.
Knowledge of screening and risk reduction
recommendations
Our knowledge construct consisted of eight true/false
questions on breast and ovarian cancer screening and
risk-reducing interventions. At the time of this survey,
prior knowledge measurement scales did not focus on
screening and prevention in women at risk of hereditary
breast and ovarian cancer. Therefore, we developed and
tested this construct in collaboration with content and
measurement experts. All items in this construct are routinely discussed during BRCA genetic counseling.
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Cancer worry
Cancer worry was assessed in women unaffected with
cancer using Lerman's cancer worry scale (20). This threeitem scale queried how often women thought about developing cancer within the past month, as well as if these
thoughts affected their mood and ability to perform daily
activities. All responses used a four-point Likert scale. The
Cronbach's α for this measure in our population was 0.73.
Risk perception
In women without a history of cancer, we queried their
absolute and relative risk perceptions of developing
breast, ovarian, or any cancer. For absolute risk of any
cancer, participants answered the single question “How
likely do you think it is that you will develop cancer of
any type at some time in your life?” using a five-point
Likert scale. For relative risk of any cancer, participants
answered the single question “Compared to other women
your age, do you think your chances of developing cancer
of any type at some time in your life are:” using a fivepoint Likert scale with responses ranging from “much
lower” to “much higher.”
Satisfaction with the decision to BRCA test
We used the six-point satisfaction with decision (SWD)
scale (21) and queried the decision to undergo genetic testing for cancer risk. The components of this scale included
assessments of the following: feeling adequately informed
about options, making a decision consistent with personal
values, and having adequate input in the decision. All responses used the same five-point Likert scale. The Cronbach's α for this measure in our population was 0.87.
Family communication of BRCA results and
family genetic testing
The two main outcomes of this study were measured
as survey responses regarding the communication of
BRCA results and family genetic testing. We queried
the communication of results with the following question: “Have you told other family members about your
genetic test results for cancer risk?” If participants answered yes, they were asked to identify family members
with whom they communicated from a list of first-, second-, and third-degree relatives. Write-in space was
available to list other relatives. Family testing was queried with the following question: “As far as you know,
have any of your relatives received genetic testing for
cancer risk?” If participants answered yes, they were
asked to identify relatives who underwent BRCA testing
from a list of first-degree relatives. Write-in space was
available for other family members.
Data analysis
Descriptive and comparative analyses were done to
characterize participants in terms of demographics, IPA,
and health measures. We examined potential differences
between populations at each UCSF location using t tests
and χ2 tests, where applicable.
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For descriptive analyses regarding the communication
of BRCA results, we classified responses into male or female relatives, as well as first-, second-, or third-degree
relatives. We then compared communication rates among
these classifications, as well as among differing BRCA
test results. We followed a similar protocol for analyses
of family testing, but restricted the sample to index patients with positive BRCA results to focus on families
where further genetic testing is indicated.
The primary outcomes of this study, communication of
BRCA results and family genetic testing for a known
BRCA mutation, were based on self-reported survey responses and in-person interviews. We performed multivariate logistic regression analyses to determine variables
independently associated with these outcomes. For the
multivariate analysis of family testing, we excluded
BRCA-positive participants who were tested for a known
family mutation, as these women were not index patients
and by definition had to report at least one other family
member who underwent BRCA testing.
Both logistic regression analyses considered the following variables: BRCA test result, cancer history, race and
ethnicity, hospital type (cancer center versus public hospital), socioeconomic status represented by IPA, perceived importance of estimating cancer risk, cancer
worry, risk perception, attitudes toward screening,
knowledge of screening and risk reduction recommendations, and satisfaction with the decision to BRCA test. We
first used univariate logistic regression to determine significant variables associated with the primary outcomes.
To build the multivariate logistic regression models, we
included both clinically and statistically significant predictors (P < 0.10 on univariate analysis), testing each
model for potential confounding factors and interactions.
Predictors were removed from the multivariate model in
a stepwise approach if they were not statistically significant (P < 0.05) and if they did not confound relationships
between other variables in the model [defined as a
change in the odds ratio (OR) of at least 10%]. Based
on preliminary data and clinical experience, we examined two a priori hypotheses for potential interactions between hospital type (cancer center versus public hospital)
and either race or IPA. STATA 10.0 statistical software
was used (STAT Corp.) for analysis.

Results
Description of the study population
One thousand four hundred sixty-eight women met
the inclusion criteria for this study. Of these, 48 women
declined participation. Of the remaining eligible women,
we achieved an 80% response rate (1,135/1,420). Of survey responders, 1,103 answered all questions required for
complete statistical analysis. There was no pattern of
omitted questions. Nonresponders and responders who
could not be included in the final analysis did not differ
significantly from the 1,103 included participants in age,
year of testing, BRCA results, or cancer status. Two of
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these women were from the same family. The median
follow-up time for all women was 3.4 years. The mean
follow-up time at Diller was 3.5 years (range 6 months–
12 years), and at SFGH was 2.8 years (range, 6 months–
6 years; P = 0.04).
Ninety-three percent of participants (1,026/1,103) received BRCA testing at Diller. As shown in Table 1, participants at both locations had statistically similar median
ages, overall cancer rates, and BRCA-positive rates. The
ovarian cancer rate was lower at Diller than at SFGH.
Diller and SFGH also differed in the proportion of true
negative and uninformative test results (Table 1), with
more true negative results at Diller and more uninformative results at SFGH.
We combined race and ethnicity variables because all
Ashkenazi Jewish women self-identified as Caucasian.
The proportion of Ashkenazi Jews was similar at both locations. Diller was less diverse than SFGH, with lower
proportions of Asians, Latinas, and African Americans,
and a much higher proportion of Caucasians (Table 1).
IPA, a measure of socioeconomic status, had different
distributions at each UCSF location (Table 1). The average IPA at Diller was in the $250,000 to $500,000 range,

with 37% of Diller participants in the top IPA bracket
(greater than $1 million). The average IPA at SFGH was
in the $50,000 to $75,000 range, with 3% of SFGH participants in the top bracket.
Participants at both locations reported similar satisfaction with the decision to BRCA test (SWD), with an average satisfaction score of 4.1 at Diller and 4.0 at SFGH on a
scale of 1 to 5 (P = 0.1). However, Diller had a statistically
higher average knowledge score (3.3 versus 3.1 at SFGH
on a scale of 1–4; P = 0.01).
Communication of BRCA results
Of the study participants, 97.5% (1,075/1,103) reported
communicating BRCA results to at least one blood relative (98% at Diller and 88% at SFGH, P < 0.001). Of those
1,075 participants, 94% described communication with
more than one relative, and 48% described communication with five or more relatives. Participants reported
communicating BRCA test results to female relatives
more often than male relatives (P < 0.001; Fig. 1). Participants most often reported communicating with members
of the same generation compared with older or younger
generations (P < 0.001).

Table 1. Description of the study population of 1,103 female BRCA testers at both hospital sites within
the UCSF Cancer Risk Program
Characteristic
Age at testing
Median
Range
Race
White non-Jewish
White/Ashkenazi Jewish
Asian
Latina
African American
IPA
<$50,000
$50,001–$100,000
$100,001–$500,000
$500,001–$1,000,000
>$1,000,000
BRCA status
Positive
True negative
Uninformative
Cancer diagnosis*
Any cancer
Breast cancer
Ovarian cancer
No cancer

Diller, n = 1,026 (%)

SFGH, n = 77 (%)

P

48 y
19–87

49 y
29–68

0.9

641
265
58
44
18

(62)
(26)
(6)
(4)
(2)

23
19
8
17
10

(30)
(25)
(10)
(22)
(13)

<0.001
0.8
0.09
<0.001
<0.001

93
71
335
146
381

(9)
(7)
(33)
(14)
(37)

28
13
30
4
2

(36)
(17)
(39)
(5)
(3)

<0.001
0.001
0.3
0.03
<0.001

194 (19)
104 (10)
728 (71)

9 (12)
2 (3)
66 (86)

0.1
0.03
0.005

721
631
72
305

55
44
10
22

0.8
0.4
0.05
0.8

(70)
(62)
(7)
(30)

(71)
(57)
(13)
(29)

*Percentages do not total 100% because some participants had more than one type of cancer.
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pants, 99.0% of true negative participants, and 96.7%
of participants with an uninformative result reported
communicating their BRCA results with family (P =
0.1). We found no statistical association between the
likelihood of communication and socioeconomic status
as measured by IPA. We did not identify any statistically significant interactions in the final multivariate
model.

Figure 1. Percentage of participants reporting communication with each
type of relative.

On multivariate analysis, several characteristics were
independently associated with the likelihood of communicating results (Table 2). Although the proportion of participants who did not communicate their results was
small, we found the following variables to be independently associated with decreased likelihood of communication: older age by decade [OR, 0.66; 95% confidence
interval (95% CI), 0.4–0.9], Asian race (OR, 0.18; 95%
CI, 0.06–0.5), and testing at the public hospital (SFGH;
OR, 0.19; 95% CI, 0.07–0.5).
Variables independently associated with increased
communication were increased satisfaction with the decision to BRCA test (OR, 2.6; 95% CI, 1.6–4.0) and increased
knowledge of screening and risk reduction recommendations (OR, 1.9; 95% CI, 1.1–3.4).
BRCA test results were not statistically associated with
family communication: 99.5% of BRCA-positive partici-

Family testing in BRCA-positive participants
Of the 203 BRCA-positive participants, 52 tested for
a known family mutation and therefore were not the
first in the family to BRCA test. We included only
the 151 women who were the first in their family to
test positive to better examine dissemination of family
testing. Of these 151 index patients, 113 (75%) reported
at least one blood relative who pursued genetic testing
(77% of participants at Diller and 29% at SFGH, P =
0.004). Participants more often reported that female relatives pursued genetic testing than male relatives (P <
0.001; Fig. 2).
In multivariate regression analysis, several participant
characteristics were independently associated with family
testing for the known BRCA mutation (Table 3). Asian race
was associated with decreased family testing (OR, 0.15;
95% CI, 0.02–0.8). Decreased family testing was also seen
in all other racial groups compared with Caucasians, but
these results were not statistically significant (Table 3).
Participant characteristics independently associated
with an increased likelihood of family testing included
increased satisfaction with the decision to BRCA test
(OR, 2.1; 95% CI, 1.1–4.1) and increased socioeconomic
status as measured by IPA (OR, 1.4; 95% CI, 1.1–1.7).
We did not detect any statistically significant interactions
in the final model.

Table 2. Variables associated with family communication of BRCA results in the study population of
1,103 female BRCA testers
Variable

OR (95% CI)

P

Age (by decade)
Race
White
Asian
Latina
African American
Income-producing assets (by category)
Location
Diller
SFGH
Decisional satisfaction
Knowledge of high-risk screening and risk reduction recommendations

0.66 (0.4–0.9)

0.03

1 (—)
0.18 (0.06–0.5)
0.63 (0.1–2)
2.6 (0.3–25)
1.1 (0.9–1.2)

—
0.001
0.5
0.4
0.4

1 (—)
0.19 (0.07–0.5)
2.6 (1.6–4.0)
1.9 (1.1–3.4)

—
0.001
<0.001
0.02

NOTE: The multivariate logistic regression model included all variables in this table, with no other variables.
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Figure 2. Percentage of BRCA-positive participants reporting follow-up
genetic testing of each type of relative.

Discussion
In hereditary cancer syndromes, one of the most clinically important and cost-effective ways to potentially decrease cancer incidence is to target genetic testing toward
families with known deleterious mutations. Our work examines two important steps in this process: family communication of genetic test results and subsequent genetic
testing for known family mutations. We have identified
rates of communication and family testing in a large
group of BRCA testers, as well as important predictors
of these outcomes.
The high rates of communication we observed are consistent with prior studies (2-6). Some patterns of testing
relatives for a known family mutation are also in line
with prior literature, including increased testing in female relatives (2, 6). New findings shown by this study
include patterns of communication and family testing in
underserved and non-white populations, as well as careful examination of potential predictors of these outcomes,
including socioeconomic, knowledge, and satisfaction
measures.
The rate of family testing in this study seems higher
than in prior literature (5-7, 22), which could have occurred for several reasons. This study benefited from a
long follow-up period, up to 12 years for some participants, which might have allowed for more time to test
family members. Our methods of measuring outcomes
could also result in observed higher rates of family genetic testing. Whereas some previous studies examined the
proportion of relatives who tested, we researched the
percentage of participants who reported that a relative
received genetic testing. In addition, our survey was administered in late 2008, by which time the recently passed
Genetic Information Nondiscrimination Act could have
encouraged increased genetic testing in relatives.
Satisfaction with the decision to BRCA test (SWD) was
strongly associated with both family communication and
family testing. This study is the first, to our knowledge,
that has examined the relationship between the index patient's SWD and family communication or family genetic
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testing. We hypothesized that SWD would have an independent association with both outcomes, but the magnitude of this association was larger than expected. It is
important to recognize that this population has already
made the decision to BRCA test, so values for SWD could
be mistakenly high in an attempt to resolve cognitive dissonance. However, this concept would apply to the entire
survey population; thus, the associations between higher
SWD and increased communication with relatives as
well as increased family genetic testing seem valid. If
our findings are replicated in other populations, further
exploration of ways to improve SWD in index patients
may be warranted.
Knowledge of screening and risk reduction recommendations was also independently associated with
family communication, but not with family genetic testing. This relationship implies that patients with greater
knowledge may feel more comfortable communicating
their BRCA results with relatives. However, in subsequent testing for known family mutations, other factors
such as socioeconomic status and SWD may play a
larger role. Interestingly, cancer worry and risk perception were not independently associated with either outcome. This lack of association may be because these
measurements were only possible in unaffected women.
Also, the cancer worry scale was developed to examine
worry that interferes with mood and function; thus,
this measurement may not be particularly sensitive to
milder anxiety.
Our framework for examining psychometric predictors of family communication and family genetic testing highlights the key role of the index patient.
When BRCA testing became clinically available in the

Table 3. Variables associated with testing of
relatives for a family mutation in 151 BRCApositive participants
Variable

OR (95% CI)

P

Age (by decade)
Race
White
Asian
Latina
African American
IPA (by category)
Location
Diller
SFGH
Breast/ovarian cancer
Decisional satisfaction

0.89 (0.6–1.4)

0.6

1 (—)
0.15 (0.02–0.8)
0.95 (0.2–4)
0.29 (0.04–3)
1.4 (1.1–1.7)

—
0.03
0.9
0.3
0.003

1 (—)
0.52 (0.08–3.4)
0.29 (0.08–1.1)
2.1 (1.1–4.1)

—
0.5
0.06
0.02

NOTE: Multivariate logistic regression model included all
variables in this table, with no other variables.
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mid-1990s, most BRCA testers were women affected by
cancer. Today, however, many genetic counseling programs test unaffected relatives of index patients as frequently as they identify index patients. Although index
patients typically receive genetic counseling in medical
settings, relatives are often informed of the implications
of BRCA testing by the index patient herself. With this
shift in focus, it is increasingly important to study
ways to educate and support the index patient as she
informs her relatives of a deleterious family mutation.
We anticipate a growing need for health-care providers
to facilitate communication in families with known
BRCA mutations.
In the U.S. health-care system, particularly in lowincome and multicultural settings, this can be a challenge.
Our study is strengthened by its unique ability to compare differences in outcomes between two different hospital types that use the same genetic testing thresholds
and protocols (18). Participants at Diller, the tertiary referral cancer center, reported higher rates of communication of test results and family testing compared with
participants at SFGH, the public county hospital. We
identified a larger proportion of true negative results at
Diller than at SFGH, which has several potential explanations. This finding could reflect the higher communication and family genetic testing rates at Diller identified
by our data because true negatives by definition have
participated in family communication. It is also possible
that women with a known family mutation are more
often referred to Diller than to SFGH for subsequent genetic testing.
To our knowledge, this is the first study to examine
different hospital types and their relationship to family
communication and family genetic testing. Hospital
type was independently associated with family communication, with lower reported communication rates
at the public hospital. The public hospital was also associated with lower family genetic testing rates, but
this was not statistically significant. We did not find
evidence of interactions between hospital type and race
or IPA, suggesting that differences in race or socioeconomic status cannot completely explain differences in
outcomes. Nonmeasured population differences likely
exist between Diller and SFGH. For instance, approximately one third of BRCA testers at SFGH are recent
immigrants (18), and these geographically separated
and often fractured families may encounter more barriers to family genetic testing than their counterparts at
Diller. The lower family testing rate at SFGH could also arise from the comparatively short lifetime of its
BRCA testing program, established in 2002 versus
1996 for Diller. This difference is reflected in the statistically significant difference in follow-up time between
the two locations. Further study is warranted to examine these outcomes of BRCA testing in underserved
populations.
Because of its large and fairly diverse population, this
study was also able to compare family communication
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and family genetic testing outcomes among different racial groups. Asian race, in particular, was associated with
decreases in both of these outcomes in multivariate
models. Several prior studies have reported lower uptake
of screening mammography (23) and BRCA genetic testing (24) in Asians, as well as potential cultural beliefs that
could affect breast cancer screening and genetic testing in
Asians (25, 26). Until further studies replicate our findings,
however, we recommend interpreting our data regarding
race with caution. The absolute number of non-white
women in our study who reported no family communication or testing was relatively small, and the confidence intervals for these estimates were fairly wide. These data
could encourage further investigation, including examination of the effects of racial concordance between genetic
counselors and patients.
We examined the influence of economic factors on
both study outcomes, using IPA as a proxy for socioeconomic status. Although this measure may not fully
denote all aspects of socioeconomic status, it may be
valid in our population. In the San Francisco Bay area,
self-reported income often does not reflect the significant impact of other forms of wealth such as inherited
assets, property holdings, and family income. These
other forms of wealth can potentially be captured with
the measurement of IPA. IPA was not associated with
communication of BRCA test results, but it was associated with increased testing of relatives for a known
family mutation, independent of hospital type and
race. This association exists despite the availability of
subsidized testing at both locations, indicating that
cost-free testing is not sufficient to remove economic
barriers to genetic testing. Future studies of economics
and genetic testing should additionally examine socioeconomic status of individual relatives.
Our study is strengthened by a large and representative proportion of responders to an in-depth survey,
with follow-up data available for more than 1,000 BRCA
testers and more than 200 BRCA mutation–positive participants. This population also included significant
numbers of ethnic minority and underserved women.
The comprehensive survey included several validated
measures of potential predictors in the complex outcomes of communication among families and genetic
testing in relatives.
We recognize several limitations of our study, which
we have carefully considered in our interpretation of results. We did not link data on individual family structure to these survey results; thus, we caution that some
descriptive results from this study cannot be directly
compared with prior research. Instead, we used aggregate survey data to provide information on the patterns
of family communication as described by BRCA testers.
Despite differences in methodology, our work agrees
with prior research indicating that more female than
male relatives are informed of BRCA results (2, 9), and
that more females subsequently pursue family genetic
testing (6).
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We also relied on self-report for family genetic testing
and were unable to verify outcomes with the family
members themselves. Although our overall population
is large, only 3% reported no communication with relatives; thus, we have identified predictors of a fairly rare
outcome. Similarly, despite the relatively large number
of minority participants in our population, this group
made up only 14% of the overall population. Future
studies in larger or combined populations could potentially provide more precise estimates of the effects of
some of these predictors on family communication
and family genetic testing.
In conclusion, this study showed high overall rates of
communication of genetic results and identified important populations that are less likely to pursue family testing for known genetic mutations. As genetic testing for
cancer predisposition becomes more accepted and available in diverse and underserved populations, it is essential to study their communication of genetic testing
results and subsequent family genetic testing. The disparities we have identified can inform medical providers of
populations that deserve special consideration. The positive associations that we observed, particularly those of
knowledge and satisfaction with the decision to BRCA
test, could potentially inform clinical practice. Specifically, clinicians and genetic counselors could focus efforts on
providing tailored education and improving satisfaction
with the decision to BRCA test. Future studies examining
the most effective ways to provide these services to un-

derserved and ethnic minority populations are fundamental to realizing the potential of genetic testing for
cancer predisposition.
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