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Purpose: The impact of genetic cancer risk assessment on communication of cancer risk information within

families is not fully known. We compared women’s selection of family members for cancer risk communication and

perceived barriers to this communication before genetic cancer risk assessment and 6 months afterward.

Methods: Mailed surveys were used to collect prospective data from consenting women undergoing genetic cancer

risk assessment because of a personal and/or family history of breast or ovarian cancers. Analysis included

descriptive statistics, chi-square and McNemar tests, and paired t tests. Results: A total of 122 women met the

study criteria. Although risk communications increased with first-degree relatives (84%–90% for females; 53%–

62% for males) and decreased with non–first-degree relatives (21%–9%) before and after genetic cancer risk

assessment, the degree of change was nonsignificant. The most commonly cited communication barrier was loss

of contact (30%). Demographics, personal or family cancer history, and BRCA status did not significantly influence

findings. Conclusions: There was a high degree of cancer risk communications with female first-degree relatives,

but less so with male first-degree relatives, both before and after genetic cancer risk assessment. For the majority

of women, interpersonal barriers did not preclude risk discussions. Further research is needed to identify how best

to facilitate risk communication. Genet Med 2007:9(5):275–282.
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In the United States, breast cancer is the most common can-
cer in women and is second only to lung cancer in cancer-
related deaths for women.1 Although ovarian cancer strikes far
fewer women, the mortality rate is disproportionately higher,
often because of insufficient early diagnostic tools. Risks for
these cancers vary greatly. For instance, breast cancer risk for
women with a single first-degree relative (FDR) with post-
menopausal breast cancer may be 15% versus 12% risk for the
general population by age 80 years. Ovarian cancer risk for a
woman with a single FDR with the disease is approximately
5%, versus the 1.6% risk for the general population.2–5 How-
ever, breast cancer risk for women who carry a BRCA gene muta-
tion ranges from approximately 30% to 50% by age 50 years to as

high as 87% by age 80 years in some families, with a 40% to 60%
risk for a second primary breast cancer.6–8 The associated risk for
ovarian cancer is approximately 15% to 45%, with onset generally
after age 40 years rather than after age 60 years in the general
population.6,7,9 Siblings and offspring of BRCA mutation carriers
are at a 50% risk for inheriting the mutation. Because men rarely
develop breast cancer and are not at risk for ovarian cancer,
BRCA-associated risk may be masked by male transmission and
unrecognized by both clinicians and patients.

Since the advent of commercial BRCA testing approxi-
mately a decade ago, genetic cancer risk assessment (GCRA)
has been increasingly integrated into women’s health care to
provide individuals and their families with age- and risk-level
appropriate cancer screening and risk-reduction strategies.
GCRA is typically conducted by a physician and nurse or ge-
netic counselor team with expertise in genetics and/or oncol-
ogy, with psychologists, social workers, ethicists, and legal con-
sultants available as needed.10 –12 A key component of GCRA is
discussing the cancer risk implications for family members and
encouraging the consultands to communicate this informa-
tion to their relatives.13,14 In addition to fostering risk aware-
ness, informing relatives could avoid potential ethical and legal
dilemmas, because clinician duty to inform at-risk relatives of
cancer risks is not yet fully clarified.15,16 Current opinion sug-
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gests that this obligation is satisfied by instructing patients to
communicate risk information to family members.15

Informing relatives of cancer risk is often a key reason for
seeking risk assessment and may motivate women to seek out
relatives with whom they have had little contact (J. N. Weitzel
and D. J. MacDonald, unpublished data, 2005). Clinician en-
couragement of intrafamilial risk communication may further
facilitate this discourse, particularly when risk-reducing strat-
egies are available. Although risk awareness is critical to can-
cer-control efforts, communicating cancer risk has emotional,
psychologic, cultural–social, and behavioral implications.
Anxiety about personal cancer risk, relatives’ cancer risk, and
guilt about passing the risk to children may be triggered by, or
present barriers to, this communication.17,18 Risk communica-
tion may also adversely affect family relationships or
dynamics.19 –21 Despite potential health care benefits, some
women may be reluctant or unwilling to discuss cancer risk
with their relatives, fearing negative consequences or for other
reasons, such as emotional or physical distance.22–25 Further-
more, not all women will believe that they have a duty to in-
form relatives of cancer risk, and some women may prefer their
health care provider to convey this information.26

The majority of studies investigating family cancer risk com-
munication have focused strictly on communication of BRCA
test results. These studies have found that women are con-
cerned about relatives’ cancer risks and share test results with
at least one close family member, most often a female FDR,
generally within a few weeks after results disclosure 21–23,25,27–33.
Women also discussed cancer risk information with their
spouses, who may influence whether risk communications to
children ensue and the nature of these discussions.20,27,34 Par-
ticipants in most of these studies had free research-based
BRCA testing21,23,25,28 –32 and/or were members of the same
family,21,31,29 factors that may have enhanced the uptake of
genetic testing and/or influenced family risk communications.
Cancer risk assessment, however, is not simply a matter of
genetic test results, and a negative result is simply uninforma-
tive with respect to estimating cancer risk in families without a
previously identified causative mutation. Technologic limita-
tions, a mutation in another gene, family history, and other
factors must be taken into consideration for the 70% to 80% of
patients who will receive recommendations based on a variety
of empiric risk models, not a detectable gene mutation.

The current study was conducted to explore family commu-
nication of cancer risk by unrelated women before and by 6
months post-GCRA in fee-for-service high-risk clinics, regard-
less of whether BRCA testing was performed, and factors af-
fecting this communication. The study was part of a larger City
of Hope Comprehensive Cancer Center Cancer Screening and
Prevention Program NetworkSM (CSPPN) Institutional Review
Board-approved study examining cancer risk-related health
beliefs and behaviors. The research questions were as follows:
(1) Are there differences in the type of family member selected
for communication of cancer risk comparing the baseline with
6 months post-GCRA? (2) Are there differences in perceived
barriers to this communication at the same time points? (3)

Are there differences in these two variables at the same time
points by demographics, personal or family history of breast
and/or ovarian cancers, or BRCA status? Because the impor-
tance of risk awareness for relatives is emphasized during
GCRA, and because demographic characteristics, biological
relationships, personal and family cancer history, and BRCA
status influence health communication in families,35–38 includ-
ing genetic cancer risk communication,33,34 we hypothesized
that GCRA and these factors would influence the type and
number of relatives selected for cancer risk communication
and the type and number of perceived communication barriers
in our sample.

MATERIALS AND METHODS
Design

The larger prospective comparative study design has been
reported.39 In brief, data were collected using self-adminis-
tered surveys mailed in consecutive order as women scheduled
their GCRA appointment and again at 1 month and 6 months
post-GCRA. The current study used a longitudinal compara-
tive design with two measurement intervals: before GCRA and
by 6 months post-GCRA. For the purpose of this study, family
history was defined as having at least one first-, second-, or
third-degree blood relative diagnosed with a breast or ovarian
cancer; cancer history was defined as a personal or family his-
tory of breast and/or ovarian cancers, and stage and histology
of these cancers for the cancer history group; and BRCA status
was defined as tested or not tested and mutation positive or no
mutation identified. Health status encompassed both cancer
history and BRCA status.

Eligibility

Eligibility for the parent study consisted of being a woman
with a personal and/or family history of breast or ovarian can-
cers who was referred for GCRA at the CSPPN cancer center
clinic in Los Angeles County, Orange County, or Santa Barbara
County39 and consented to participate before being seen for
GCRA (n � 224). The clinics serve a predominately white
(75%) insurance-covered population. The current study sam-
ple consisted of women accrued to the parent study who re-
sponded to at least one survey item assessing cancer risk com-
munications with family members and perceived barrier to
this communication before and by 6 months post-GCRA.

Sample and setting

Of the 224 potentially eligible women, post-GCRA data were
missing for 9 (4%) because 7 never presented for GCRA and 2
died shortly after GCRA. Of the remaining 215 women, 135
(63%) responded to the item assessing risk communication
pre- and post-GCRA. Responses to the perceived barriers item
were reported by 122 women (90% of the 135 discussants) at
both time points. Demographics and cancer histories were
similar to nonparticipating study-eligible women, to women
in the parent study who did not meet eligibility for this study,
and to the underlying CSPPN clinic population.39
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Procedures/measures

Data were previously collected between August 1999 and
December 2001 from standard self-administrated health and
family history surveys and medical records. The study survey
was mailed to women before their initial GCRA appointment
(225/543 responded [41%]) and again at 1 month and 6
months post-GCRA.39 Participants in the parent study were
similar in demographics to the same number of nonparticipat-
ing study-eligible women with and without a personal and/or
family history of breast or ovarian cancers.

Family pedigrees were examined to determine (1) whether it
was possible for a woman to communicate to a particular fam-
ily member (i.e., if each woman had a living mother, father,
and so forth) and (2) age of children/siblings. Although we
wanted to capture the full range of communication, it was
reasonable to expect that women would not discuss cancer risk
with relatives younger than school age, defined as less than 6
years of age.

Risk-communication measures

Cancer risk communication was measured by responses of
“no,” “yes,” or “N/A” (not applicable) to “Have you discussed
cancer risk with family members?” The seven response options
were spouse/partner and all FDRs, that is, mother, sister(s),
daughter(s), father, brother(s), and son(s). Communication
barriers were measured by responses of “yes” or “no” to “Have
any of the following prevented you from discussing cancer risk
with one or more family members?” The eight response op-
tions were “concern about upsetting relatives,” “recalling pain-
ful memories,” “difficult family relationships,” “hard to talk
about cancer risk,” “age differences,” “relatives live too far
away,” “lost touch with some relatives,” and “information not
useful to relatives.” An “Other (specify)” category was pro-
vided for both items for write-in responses.

Instrument validity and reliability

The survey items described above were developed from the
literature including the work of Lerman et al.,27,28,40 – 42 and
pilot testing with 50 study-eligible women, of whom 10 partic-
ipated in an in-depth interview.27 Survey items assessing can-
cer history and clinical characteristics were developed accord-
ing to national health care guidelines (e.g., the American
Cancer Society).43 Content validity of the survey, including the
communication items, was established by an expert genetic/
oncology judge panel (three nurse researchers, a physician, and
a clinical research associate) who evaluated each item as it re-
lated to the content domain until 100% item agreement was
obtained.39 The survey was reviewed for content, readability,
and clarity by a judge panel of five women (three non-health
care professionals employed at City of Hope, an educator, and
an expert hereditary cancer risk counselor nurse in the mid-
west). Revisions incorporating participant/reviewer com-
ments were made before use in the parent study. Reliability of
responses to communication with relatives is implied in that
there was not a statistically significant change in the reported

type of relative women with whom cancer risk was discussed,
or reported communication barriers, at the two time points.
Demographic characteristics, health status, and information
about family structure were previously confirmed by review of
survey responses during GCRA and, when possible, by medical
or other records.

Data analysis

Descriptive statistics (frequencies, percentages, mean, range,
and standard deviation [SD]), Student t test, and �2 statistic were
used to summarize the sample and outcome measures. McNemar
tests were used to measure differences in the type of family mem-
ber (e.g., sister) selected before and by 6 months post-GCRA. In
addition, paired t tests were conducted using a composite com-
munication score created to represent the ratio of the total type of
family member with whom a participant discussed cancer risk
over the types possible (e.g., if a woman communicated with three
of six types of family members in her family, this was scored as
0.50). Similar statistical tests were conducted to measure differ-
ences in each of the perceived communication barrier items, to
create a communication barrier score representing the ratio of the
total number of barriers reported over the eight barrier options,
and to measure differences in selection of family members and
communication barriers by demographics, personal history of
breast and/or ovarian cancers, family history of these cancers, and
BRCA status. All tests were two-sided, using 0.80 power with sig-
nificance set at a P value of .006 (Bonferroni correction to account
for multiple comparisons across the three outcome variables).
Data were analyzed with the Statistical Package for the Social Sci-
ences version 11.5 (SPSS Inc., Chicago, IL).

RESULTS

The demographic characteristics, cancer history, BRCA sta-
tus, family members at least 6 years of age who were selected for
cancer risk communication, and perceived barriers to this
communication pre- and post-GCRA are depicted in Tables 1
to 4.

Sample characteristics

Demographic characteristics of the sample as a whole and
subdivided by personal and family cancer history are displayed
in Tables 1 and 2. The majority of the women were between
ages 40 and 60 years, white, married, college graduates, Chris-
tian, and had children. Approximately two thirds (62%) of the
women had at least one living child aged 18 years or more (64%
were daughters and 60% were sons), 81% had at least one child
aged between 13 and 17 years (86% were daughters; 77% were
sons), and 20% had a child aged between 6 and 12 years (7%
were daughters, 13% were sons). Respondents and nonrespon-
dents were similar in demographics (age, ethnicity/race, edu-
cation, marital status, children, and religion) and personal/
family history of breast or ovarian cancers. The sample is
representative of the underlying high-risk clinic population’s
demographics/cancer history and appears to be comparable to
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other reported studies of a similar nature. There were no sig-
nificant group differences in demographics (Table 1).

Sixty-nine (83%) of the 83 cancer survivors had a family
history of breast or ovarian cancer (five cancer survivors had a
family history of both cancers; Table 2). Only 3 (8%) of the 39
women in the no cancer history group had a family history of
ovarian but not breast cancers.

Sixty-six women (54%) had a personal or family history
suggestive of hereditary breast cancer or, in some cases, breast/
ovarian cancers (per standard criteria44). Of these, 50 had full
sequencing of both BRCA genes and 16 Ashkenazi Jewish
women had testing for the three founder mutations responsi-
ble for approximately 95% of BRCA-related breast/ovarian
cancers in Ashkenazim. Sixteen women (24.2%) were found to
carry a deleterious BRCA mutation, including two Jewish can-
cer survivors and one of the three women without a personal
cancer history.

Breast cancer characteristics are displayed in Table 3.
Eighty-three women (68%) had a personal history of breast
cancer (n � 78; 63.9%) or ovarian cancer (n � 5; 4.1%, mean
age at diagnosis, 50 years; range, 38 –72 years; one stage I, four
stage III).

Table 2
Family cancer history of sample

Total
sample

(N � 122)

History
Br/Ov Ca
(n � 83)

No history
Br/Ov Ca
(n � 39)

Family cancer
historya n % n % n %

121b 69 39

Breast 92 (76) 56 (67) 36 (92)

Ovarian 22 (18) 13 (16) 15 (39)

No breast or ovarian 16 (13) 16 (13) 0

Br/Ov Ca, breast and/or ovarian cancers.
aFamily history of breast and/or ovarian cancers.
bOne woman adopted, family history unknown.

Table 3
Characteristics of women with breast cancer history (N � 78)

Age at diagnosis, y

Mean (SD) 45.4 (10.8)

Range 25–72

N %

Cancer stage 63

0 11 (18)

I 20 (32)

II 23 (37)

III 7 (11)

IV 2 (3)

Bilateral breast cancer 2 (2)

Tumor histology 68

DCIS 11 (16)

Invasive ductal 47 (69)

Invasive lobular 6 (9)

Medullary 2 (3)

Inflammatory 2 (3)

DCIS, ductal carcinoma in situ; SD, standard deviation.

Table 1
Demographic characteristics and cancer history of sample

Total sample
History

Br/Ov Caa
No history
Br/Ov Ca

Characteristics (N � 122) (n � 83) (n � 39) Pb

Age, y

Mean (SD) 47.8 (11.4) 49.5 (11.4) 44.3 (10.6)

Range 23–77 29–77 23–76

n % n % n %

Ethnicity/race 122 83 39 .843

Latina 9 (7) 6 (7) 3 (8)

Non-Latina white 103 (84) 71 (86) 32 (82)

Other 10 (8) 6 (7) 4 (10)

Education 118 79 39 .842

High school 15 (13) 10 (13) 5 (13)

Some college 28 (24) 20 (25) 8 (21)

College degree or higher 75 (64) 49 (62) 26 (67)

Marital status 118 80 38 .602

Unmarriedc 38 (32) 27 (34) 11 (29)

Married/living together 80 (68) 53 (66) 27 (71)

Children 118 80 38 .229

No 26 (22) 14 (18) 12 (32)

Yesd 92 (78) 66 (82) 26 (68)

Religion 116 78 38 .165

Catholic 43 (37) 31 (40) 12 (32)

Protestant 32 (28) 18 (23) 14 (37)

Jewish 22 (19) 18 (23) 4 (11)

Other 19 (16) 11 (14) 8 (21)

BRCA status

Tested 66 (50) 63 (95) 3 (5)

Mutation positive 16 (24) 15 (24) 1 (33)

Mutation negativee 50 (25) 48 (76) 2 (67)

SD, standard deviation; Br/Ov Ca, breast and/or ovarian cancers.
Percentage reflects available data.
aPersonal history of breast and/or ovarian cancers.
bP values refer to comparison of distribution of frequencies between the his-
tory and no history groups.
cSingle, divorced, separated, widowed.
dRange in age: 6 –59 years; 62% of the sample had at least one child aged �18
years.
eNegative � no deleterious mutation; no variants of uncertain significance
were identified.
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Cancer risk communications

Cancer risk communications increased with all types of
FDRs pre- to post-GCRA, but the degree of change was non-
significant (Table 4). Most women (91%) discussed cancer risk
with female FDRs and their spouse/partner (86%), whereas
only 62% did so with male FDRs and far fewer indicated doing
so with other relatives (primarily reported as aunts or cousins).
The composite communication score did not significantly dif-
fer pre- (mean � 0.613, SD � 0.27) to post-GCRA (mean �
0.646, SD � 0.21; paired t test, t(121) � 1.34, P � .18).

Changes in all of the communication barriers were reported
pre- to post-GCRA, but the degree of change was again non-
significant (Table 5). Some women (5%–32%) reported pre-
and post-GCRA cancer risk communication barriers, mainly
geographic distance, loss of contact, and difficult family rela-
tionships. Most women indicated at both time points that dis-
cussing cancer risk provided useful information to their rela-

tives and that difficulty talking about cancer risk did not
prevent these discussions. The composite communication bar-
rier score did not significantly differ pre- (mean � 1.35, SD �
0.1.61) to post-GCRA (mean � 1.21, SD � 1.40; paired t test,
t(121) � .934, P � .352). Risk communications were not sig-
nificantly influenced by demographics, cancer history, BRCA
status, or GCRA (data not shown).

DISCUSSION

To the best of our knowledge, this is the first published study
since the availability of commercial BRCA testing to examine
communication practices and barriers before and after risk
assessment and counseling. The only study identified that as-
sessed family communication of cancer risk at both time points
was conducted a decade ago in the United Kingdom before
commercial BRCA testing.32 In that study, most of the 46 fe-
male participants undergoing testing in the United Kingdom
contacted at least one relative before and after genetic coun-
seling.

The present study sample is similar in demographics (age,
ethnicity/race, education, marital status, children, and reli-
gion) and personal/family history of breast or ovarian cancers,
for both respondents and nonrespondents. The sample is rep-
resentative of the underlying high-risk clinic population’s de-
mographics/cancer history and appears to be comparable to
other reported studies of a similar nature. Despite the lack of
statistically significant support for our hypotheses that intrafa-
milial cancer risk communications and communication barri-
ers would be influenced by GCRA and other factors (demo-
graphic characteristics, biological relationships, personal and
family cancer history, and BRCA status), we believe that several
findings may have clinical relevance and provide further sup-
port for similar observations in the nascent literature. Further,
we believe that the lack of statistical significance may be attrib-
utable to insufficient sensitivity of the two measurement items.

We began with testable hypotheses, but the exploratory na-
ture of the study required multiple comparisons and the con-
sequent need for a more stringent P value (Bonferroni correc-
tion, 0.006). Therefore, statistically significant findings may
have been obscured by lack of power to detect true differences.
Findings of probable clinical relevance are that female relatives
were informed about cancer risk more often than male rela-
tives, and that although various psychosocial barriers to in-
trafamilial risk communication exist, for the majority of
women these barriers do not preclude risk discussions.

Cancer risk communication and communication barriers

On average, women discussed cancer risk with three types of
family members, both before and by 6 months after their final
clinic visit. Consistent with our previous pilot study27 and other
studies of postcounseling risk communication, the majority dis-
cussed risk with spouse/partners and female FDRs, particularly
sisters, and fewer did so with male FDRs.23,24,31–33,45 Given the
health care implications for the daughters of male FDRs in
particular, further exploration to determine why males are not

Table 4
Family member selected for cancer risk communication

Sample
(N � 122)

Total No. of
relativesa

Pre-GCRA
n (%)

Post-GCRA
n (%) P

Female relatives

Sister(s) 84 74 (88) 79 (94) .180

Daughter(s) 59 48 (81) 51 (86) .250

Mother 55 46 (84) 50 (91) .219

Male relatives

Brother(s) 77 41 (53) 47 (61) .238

Son(s) 63 32 (51) 41 (65) .064

Father 54 30 (56) 33 (61) .629

Other relativesb — 26 (22) 11 (9) .009c

Partner/spouse 92 78 (85) 80 (87) .815

aAge �6 years.
bPrimarily aunts and cousins.
cNonsignificant; P set at .006, Bonferroni correction for multiple comparisons.

Table 5
Barriers to cancer risk communication

Sample (N � 122) Na
Pre-GCRA

n (%)
Pre-GCRA

n (%) P

Concern about upsetting others 117 19 (16) 14 (12) .359

Recalling painful memories 116 18 (15) 11 (9) .118

Geographic distance 116 22 (19) 33 (28) .054

Information not useful 107 8 (8) 5 (5) .508

Difficult family relationships 117 10 (9) 15 (16) .049b

Difficulty talking about cancer risk 117 15 (13) 7 (6) .077

Age differences 117 15 (13) 11 (9) .503

Lost touch with relatives 118 35 (30) 38 (32) .735

aRespondents.
bNonsignificant; P set at .006, Bonferroni correction for multiple comparisons.
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informed more often and how to support risk discussion with
male relatives is warranted.

It is interesting that there was not a significant difference in
communication or communication barriers by personal can-
cer history, because women treated for cancer might have a
heightened concern about risk for their relatives; on the other
hand, unaffected women’s fears because of exposure to cancer
in a close relative may have driven these discussions. For fe-
male relatives, a “ceiling effect” resulting from the overall high
communication rate among these relatives may account for the
inability to detect a difference. Although our pilot study find-
ings suggested that women affected with breast cancer were
more likely to communicate risk,27 other studies exploring dis-
semination of BRCA test results did not report a difference.

Personal cancer history did not make a difference in which
relatives were told of the results for 273 women mailed a survey
at 4 months after disclosure of the results.33 A study of 42
mothers indicated that regardless of cancer history or muta-
tion status, mothers shared their BRCA test result with 53% of
their 68 children ages 8 to 17 years within 1 month after learn-
ing the result.30 Carrier status or cancer history was not asso-
ciated with BRCA results disclosure in another mailed survey
study of 109 mothers and 24 fathers from high-risk breast can-
cer families with one or more children aged less than 18 years.29

By 1 month after learning their test result, approximately 47%
of the parents told the result to at least one child, regardless of
whether the child was aged 13 years or younger or 14 to 18
years (exact ages were not collected). In our present study,
most (86%) of the women discussed cancer risk with at least
one daughter, and fewer (65%) did so with sons; the exact ages
of the children are not known. Because approximately 38% of
the women did not have a child aged 18 years or more, perhaps
the discussions were meant to be reassuring and/or prepare the
child for possible cancer risk in the future.35–38 Future studies
could provide insight into the motivations and content of risk
communications with younger children.

No published studies were identified that examined the in-
fluence of disease stage or histologic characteristics on cancer
risk communications. In our study, the power to detect a dif-
ference by these characteristics pre/post-GCRA may have been
limited given the few women with documented late stage (n �
9; 14.3%) or more histologically aggressive (n � 8 [four breast
and four ovarian]; 11.0%) malignancies. Investigating the in-
fluence of stage or histology on risk communication may be
important because there is greater information content from
testing affected individuals, and if women with late stage dis-
ease do not disseminate risk information, an opportunity to
increase risk awareness among their relatives may be lost.

Although the direction of change is not stated in the hypoth-
esis, we expected that barriers, especially those of an interper-
sonal nature, might be decreased after GCRA wherein the im-
portance of communication is emphasized. However, we did
not see a significant change in any of the assessed barriers.
More than 90% of the women in our sample indicated that
they thought the information learned during GCRA would be
useful for their relatives. Yet this was not reflected in post-

GCRA communications, particularly with male relatives, or
with relatives outside the nuclear family. However, on careful
scrutiny of risk status, approximately half of the women did
not have a personal or family history suggestive of single-gene
hereditary cancer risk, and most women who tested negative
for hereditary cancer risk were deemed to have had sporadic
(multifactorial) disease. Perhaps these women thought that the
assessed risk level was not worthy of additional discussion, par-
ticularly with relatives with whom they had lost contact or had
challenging relationships.

When we looked at the barriers by BRCA status (tested/not
tested, mutation positive/no mutation), each item showed the
same trend in direction (increased). Thus it appears that in our
sample BRCA status did not influence women to overcome
difficult family relationships to inform relatives of cancer risk.
Difficult family relationships and other barriers of an interper-
sonal nature explored herein (Table 5) have been cited as pre-
venting cancer risk discussions after genetic testing in several
studies,22,23,27,32–34 including our pilot study.27 Again, this may
be attributable to a ceiling effect among female relatives, but
given the implications discussed during GCRA for daughters
of male relatives, regardless of the test result, this finding was
surprising.

Others have found that the outcome of BRCA testing influ-
enced results disclosure. In the aforementioned study of 273
women, who had free or subsidized research-based BRCA test-
ing within several months of our study’s timeframe,33 the out-
come predicted which relatives were informed of the result, as
did women’s age. Conclusive results were shared more often
than inconclusive results, women aged more than 40 years less
often informed their parents, and results were disclosed to
women more frequently than to males. An earlier study of 163
adult men and women31 also found that females were informed
of the results more often than males, even within the same
family. Another clinic-based study of women’s communica-
tion of test results to their partners (n � 118) reported that
most partners were informed of the result.46 These studies in-
cluded only persons who had BRCA testing and did not assess
precounseling communications, informing beyond FDRs, or
reasons for nondisclosure.

Facilitating risk discussions

Women seen for GCRA are often motivated by concerns
about cancer risks for their children and other family
members.27,40,47 After GCRA, these women may be even more
compelled to contact relatives with whom they have lost touch
to share this information; some do so at gatherings such as a
family reunion (J. N. Weitzel and D. J. MacDonald, unpub-
lished data, 2005). Clinicians play a valuable role in facilitating
these discussions by establishing a supportive clinician-pro-
vider relationship while emphasizing to patients the impor-
tance of informing relatives of the health care implications.
They may emphasize the equal likelihood of transmitting
breast/ovarian cancer risk factors (single gene and multifacto-
rial) to offspring through either the paternal or maternal lin-
eages and address potential barriers for women attempting to
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discuss risk for these cancers with male relatives (e.g., the per-
ception that men will be less interested or less inclined to use
the information for health care decisions; discomfort with dis-
cussing these issues with men). Other factors that may influ-
ence family communication (e.g., family communication style,
role expectations, attitudes and beliefs, and experience with the
health care system) are beyond the scope of this article but are
reasonable targets for future research.

Limitations

There are several study limitations. Accurate determination
of communication with relatives may have been hindered by
the study design. That is, the number of relatives women actu-
ally communicated with compared with those they could have
communicated with is unknown for other than parents, as is
the nature and outcome of these discussions. In addition, com-
munication with relatives outside the nuclear family was as-
sessed by write-in response rather than checkbox. A construct
wherein the respondent was required to actively indicate that
communication occurred or did not occur with these relatives
might have enabled us to capture communications more de-
finitively. Thus, communication may have occurred with more
relatives than was reported. Further, the high percentage of
cancer survivors may have limited finding differences by can-
cer history. Also, the sample size may have been inadequate to
detect significant differences. Future research with a larger
sample may help to overcome this issue. Finally, as in most
studies examining genetic cancer risk communication, our
sample was composed of mainly non-Latino white, highly ed-
ucated, married women with children,22–25,27,30,31,33,34,48,49 and
as such, the findings may not be generalizable to underserved
or ethnic minority populations. Nevertheless, this and pub-
lished studies to date should be applicable to the high-risk pop-
ulation being seen in these clinics and thus are of practical
merit.

FUTURE DIRECTIONS

Given the potential health care implications and the increas-
ing use of genomic-based health care, additional research is
needed to expand on our findings. Future research could ex-
plore how best to foster inter- and intrafamilial cancer risk
communication with women who desire to do so, particularly
with male relatives and those with whom they have lost contact
or have challenging relationships, and assess the effects of this
communication on family relationships and cancer screening
and risk-reduction practices and outcomes.
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