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B Abstract: Increased availability and heightened consumer awareness of “cancer genes” has increased consumer inter-
est in, and demand for breast cancer risk assessment, and thus a pressing need for providers to identify effective, efficient
methods of communicating complicated genetic information to consumers and their potentially at-risk relatives. With increas-
ing direct-to-consumer and -physician marketing of predictive genetic tests, there has been considerable growth in web- and
telephone-based genetic services. There is urgent need to further evaluate the psychosocial and behavioral outcomes (i.e.,
risks and benefits) of telephone and web-based methods of delivery before they become fully incorporated into clinical care
models. Given the implications of genetic test results for family members, and the inherent conflicts in health care providers’
dual responsibilities to protect patient privacy and to “warn” those at-risk, new models for communicating risk to at-risk rela-
tives are emerging. Additional controversies arise when the at-risk relative is a minor. Research evaluating the impact of
communicating genetic risk to offspring is necessary to inform optimal communication of genetic risk for breast cancer across
the lifespan. Better understanding the risks and benefits associated with each of these controversial areas in cancer risk
communication are crucial to optimizing adherence to recommended breast cancer risk management strategies and ensuring

psycho-social well-being in the clinical delivery of genetic services for breast cancer susceptibility. m

he discovery of the role of BRCA1/2 mutations in

the development of hereditary breast and ovarian
cancer, and the development of a clinical test for the
identification of those mutations holds great promise
for reducing the risk of hereditary breast and ovarian
cancer. Although professional societies have provided
recommendations for pre- and post-test counseling by
health care practitioners with specialized genetics
training, there are aspects of genetic testing for heredi-
tary cancer that remain controversial. Increased avail-
ability and heightened consumer awareness of “cancer
genes” has interest in,
demand for hereditary cancer risk assessment, and

increased consumer and
thus, a pressing need for providers to identify effec-
tive, efficient methods of communicating complicated
genetic information to consumers and their potentially
at-risk relatives. Optimal outcomes of communication
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of genetic test results include adherence to recom-
mended risk management strategies and maximization
of psycho-social well-being. This requires not only the
effective communication of risk information, but also
an understanding of the consumers’ translation of that
information into personalized perceptions of risk of
disease, benefits of interventions and the bio-psychoso-
cial factors that mediate that process. Other concerns
include the transfer of genetic risk information to at-
risk relatives, including providers’ obligation regarding
“duty to warn” at-risk relatives. When the at-risk rel-
ative is a minor, additional controversies arise regard-
ing the timing of disclosure of familial risk, and the
appropriateness of minors’ testing for adult-onset
hereditary cancers. These concerns remain the subjects
of ongoing debate and necessitate further empiric
research to inform evidence-based guidelines.

PROVIDER COMMUNICATION OF GENETIC RISK
INFORMATION TO PATIENTS

Effective counseling of patients undergoing
BRCA1/2 genetic testing includes risk communication,
informed consent, and psychosocial support (1-7).
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The American Society of Clinical Oncology and other
professional societies have recommended that predic-
tive genetic testing be paired with pre- and post-test
counseling, to provide patients adequate information
to fully understand and process the implications of
their test results and to optimize informed consent
(1,8-10). Given the complexity of genetic informa-
tion, the potential for false reassurance, the potential
social and psychological risks, and the limitations of
available interventions to modify an identified
increased risk for cancer, communication of predictive
genetic information in oncology has fraditionally been
conducted in-person by a health care professional
with training in clinical genetics. Despite these recom-
mendations, there is limited data supporting the effec-
tiveness of traditional counseling models to impact
preventive health or risk-reduction behaviors. Studies
to date show that genetic counseling improves knowl-
edge, has variable impact on general anxiety and can-
cer-specific worry, has no impact on depression or
health-related quality-of-life, and most significantly,
no impact on risk perception, a consistent predictor
of risk-reduction behaviors (11). In a 21 study meta-
analysis evaluation, the only longitudinal study evalu-
ating behavioral outcomes, genetic counseling failed
to improve adherence to recommended surveillance
(11).

Strategies to optimize communication of genetic
risk information and genetic test results have shown
variable results. Randomizing women with a family
history of breast cancer to surgical consultation with
or without genetic counseling demonstrated increased
knowledge in the counseling group, but no difference
between the groups in knowledge or satisfaction (12).
Calzone et al. (13) found no difference in knowledge
scores or levels of distress when comparing group and
individual education and counseling sessions among
high-risk patients, although all patients in both arms
had a significant gain in knowledge that persisted for
12 months. A prospective study of genetic counseling
reduced cancer-specific distress in high-risk women,
but had no significant impact on health-related qual-
ity-of-life  (14). Women standard
genetic testing service or a community-based service
all demonstrated increased understanding of genetics
and significant reduction in cancer worry. Thus, stud-
ies evaluating modifications to traditional genetic
counseling have demonstrated that adding informa-
tional content can improve cognitive, but not psycho-
social outcomes, and adding psychological counseling

randomized to

can improve psychosocial outcomes, which consumers
value more highly (15).

MODIFICATIONS TO TRADITIONAL MODELS OF
COMMUNICATING GENETIC RISK TO PATIENTS

Although professional societies endorse pre- and
post-test counseling with an experienced health care
provider, access to genetics professionals is currently
limited in many regions. As a result of direct-to-
consumer and -physician marketing of predictive
genetic tests, demand for genetic services for cancer risk
assessment and predictive genetic testing are expected
to potentially surpass the current availability of quali-
fied cancer genetic specialists, suggesting a need for
alternative methods of communication (1,16). At least
five companies currently offer personal genome scans
(23andMe, decode, Navigenics, GeneEssence, and Seq-
Wright), and concordant “streamlining” of pre- and
post-test counseling with little evaluation of these modi-
fications to traditional counseling protocols (2). DNA
Direct offers BRCA1/2 genetic testing, entirely by tele-
phone and the Internet. The insurance provider Aetna
has paired with Informed Medical Decisions, a genetic
counseling company, to provide ‘“Telephonic Genetic
Counseling” for a wide range of genetic services. Many
physicians in community settings have incorporated
genetic testing into their practices, often without the
assistance of a genetics professional (17). Additionally,
39% of patients undergoing BRCA1/2 testing in com-
munity settings receive genetic test results by telephone
(18) and many genetic counselors report providing
genetic test results to patients by telephone (19). Thus,
commercial incentives of predictive genetic testing and
the correspondent rapid application of direct-to-con-
sumer and -physician marketing have been associated
with modifications to traditional pre- and post-test
counseling protocols prior to evidence of the efficacy
and psychosocial impact.

Telephones, computers, and audiovisual equipment
might be utilized to provide genetic services to popula-
tions where geographic or socioeconomic factors have
limited the use and dissemination of genetic services.
Electronic delivery of genetic services could decrease
consumer burdens of scheduling and traveling to a
clinical center, increase their perceived control, and
decrease intimacy, which could foster communication
for some individuals (20-24). Historically, prenatal
genetic counselors have incorporated telephone com-
munication into standard counseling services in the
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Table 1. Potential Advantages and Disadvan-
tages to Telephone Counseling for BRCA1/2
Testing

Advantages
Extend clinical genetic services to rural and remote areas
Triage limited genetic services resources
Expedite genetic services for medical decision-making
Decrease costs
Increase consumer convenience and satisfaction
Disadvantages
Increase patient distress
Decrease provider capacity to read patients’ nonverbal cues
Decrease provider capacity to provide emotional support
Increase potential for distractions and misunderstanding
Decrease satisfaction for some patients

communication of teratogen information (25,26).
There are potential advantages and disadvantages of
incorporating telephone communication into genetic
services for breast cancer susceptibility (Table 1).
There is emerging data suggesting that providers and
patients recognize the potential risks of telephone
communication of genetic risk information. Among
consumers awaiting BRCA1/2 test results, only 50%
indicated they would be interested in receiving their
results by telephone (27). Additionally, among individ-
uals who received a positive test result, only 25%
reported that they would have been interested in
receiving their results by telephone (19).

Systematic evaluation of telephone communication
as an alternative to in-person communication of com-
ponents of genetic services is limited. Low and moder-
ate risk women who received pre-test counseling, and
may not have been candidates for genetic testing,
reported equal satisfaction, similar declines in cancer
worry and similar improvements in perceived risk as
recipients of in-person counseling (22). Women
enrolled in a phase II chemoprevention trial who self-
selected to receive BRCA1/2 results by telephone were
as satisfied as those who selected to receive genetic
test results in-person (28). A randomized comparison
of telephone disclosure versus in-person disclosure of
BRCA1/2 test results among patients who participated
in a clinical trial designed to evaluate group versus
individual counseling (29) found no significant differ-
ence in knowledge, anxiety or satisfaction between the
telephone communication and in-person communica-
tion arms. Although powered for equivalence, which
was defined by a 0.6 SD change in pre—post scores,
this range could allow inclusion of clinically signifi-
cant differences between disclosure methods. Addi-
tionally, the study was not large enough to evaluate

potential differences in outcomes by genetic test result
(i.e., women who received a positive versus negative
test result). Although each of these studies is informa-
tive, and suggest a potential role for telephone com-
munication, they do not provide sufficient evidence of
the efficacy, balance of good over harms, or equiva-
lence to the current standard-of-care, in-person pre-
test and post-test counseling. Thus, there is a need to
further evaluate the psychosocial and behavioral out-
comes (i.e., risks and benefits) of telephone counseling
before telephone and web-based models of delivery
become fully incorporated into clinical care models
(9,30).

COMMUNICATION OF GENETIC RISK TO
AT-RISK RELATIVES

Information discovered during genetic testing for
hereditary cancers can affect family members as well
as the patient undergoing testing. Given the confiden-
tiality and privacy of medical and specifically genetic
information, several professional societies recommend
that patients who receive genetic test results be
strongly encouraged to share this information with at-
risk family members (31). However, these groups also
acknowledge situations in which there may be suffi-
cient competing claims for health care professionals to
consider sharing genetic risk information with at-risk
family members. Others maintain that a hereditary
risk for cancer does not justify a breach of patient pri-
vacy, and providers only have an obligation to suffi-
ciently communicate to the patient the implications of
genetic risk for family members (1,32). At least one
study suggests that respecting patient confidentiality
may be most congruent with public expectations.
Among 200 Jewish women, only 22% felt that a phy-
sician should seek at-risk relatives against a patient’s
wishes (33). Yet, health care professionals offering
genetic services experience a conflict between mainte-
nance of patient confidentiality and autonomy and
potential harm to at-risk relatives (34). Surveys of
medical geneticists indicate that many feel a distinct
obligation to their patient’s at-risk relatives, and up to
25% have considered warning relatives on at least one
occasion (35,36). The legal precedent for health care
professionals’ duty to warn was set largely by Tarasoff
v. Regents of the University of California (37). In this
case, a psychiatrist who had sufficient information
that a student was in imminent danger at the hands of
a patient, failed to warn her. The legal duty to
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“warn” at-risk family members in the case of heredi-
tary cancers is less clear. In the case of Pate v. Thre-
kel, the court ruled a physician had the duty to warn
the patient of the potential of an increased risk to rel-
atives but not an obligation to directly inform rela-
tives (38). However, in Safer v. Pack an intermediate
appellate court in New Jersey court ruled the physi-
cian should have taken steps to warn immediate rela-
tives of the familial risk of colon cancer (39).

Given the conflict between patient privacy and
informing at-risk relatives, conveying the importance
of patient communication of risks for relatives is an
essential component of pre- and post-test genetic
counseling. Studies suggest that patients undergoing
genetic testing recognize their responsibility to share
genetic risk with at-risk family members (33,40,41).
For example, among 383 women attending a breast
cancer genetics clinic in France, where legislation pro-
hibits disclosure of genetic information without con-
sent of the proband under all circumstances, 91.4%
said they would inform at least one first-degree rela-
tive (41). Additionally, several studies have shown
that the majority of patients who undergo BRCA1/2
testing voluntarily disclose their genetic test results to
at-risk family members (42-45), although rates of dis-
closure vary according to individual patient and rela-
(46,47). genetic  risk
information with at-risk female relatives more fre-
quently than at-risk male relatives (42). Additionally,
probands communicate genetic risk information to
first-degree relatives more frequently than more dis-
tant relatives (43-45,48). Several barriers to patient
communication with at-risk relatives have been
described, including geographic and social distance,
disrupted relationships, and perceived relative anxiety,
misunderstanding or disinterest in the information
(43,44,47-51). Several studies suggest that the respon-
sibility to share genetic information with at-risk rela-
tives can be experienced as a burden for patients who
undergo testing, and that sharing information can be
difficult (42,48). Although many patients communi-
cate the familial genetic risk to some at-risk family
members, 60% of medical geneticists reported experi-
encing at least one patient’s refusal to notify an at-risk
relative (36). Thus, the efficiency of the practice of
encouraging patients to communicate with at-risk rela-
tives has been questioned. This limited data suggests
that many at-risk relatives are not informed of their
risk, and after communication, few undergo recom-
mended genetic testing (45). Given concerns about

tive factors Patients share

Table 2. Potential Advantages and Disadvan-
tages of Provider Communication of Genetic Risk
to At-Risk Relatives

Advantages
Increase uptake of surveillance and preventive health behaviors
Increase accuracy of information conveyed to at-risk relatives
Decrease burden for the patient
Increase fulfillment of provider’s obligation to warn at-risk individuals
Disadvantages
Perceived violation of patients’ or at-risk relatives’ privacy
Perceived violation of patients’ or at-risk relatives’ autonomy
Perceived pressure or undue influence among relatives
Negative impact on family relationships

patient’s inadequate or ineffectual communication of
genetic risk to at-risk relatives, providers of genetic
services have considered taking a more active role in
communicating genetic risks to relatives. There are
advantages approach
(Table 2). Two recent studies evaluated alternative

and disadvantages to this

methods of notifying at-risk relatives of a genetic risk
for cancer. The South Australian Familial Cancer Ser-
vice evaluated the impact of letters mailed from the
genetics service to at-risk relatives and found potential
benefit to direct notification by the genetics service
(52). Additionally, although some at-risk relatives
who received letters of notification contacted the ser-
vice to decline further information, there were no
reports from patients or relatives about invasion of
privacy. Similarly, Aktan-Collan et al. (53) evaluated
direct contact of at-risk family members among hered-
itary colon cancer kindreds. The majority of patients
approved of direct contact and reported high satisfac-
tion with their genetic services. Direct contact of at-
risk family members has also been evaluated in other
hereditary conditions including familial hypercholes-
terolemia, cystic fibrosis, Duchenne muscular dystro-
phy, and alpha-1 anti-trypsin deficiency (54). In
several studies, contacted at-risk family members were
satisfied with contact by the health care team, did not
feel it was improper and indicated a preference for
contact by the health care team, rather than their fam-
ily member (55). These studies suggest a potential for
alternative models for informing of at-risk relatives,
although further research is necessary to assess the
risks and benefits of such an approach before direct
contact of at-risk family members by providers can be
routinely recommended. Additionally, updates in the
legal aspects and expectations of health care profes-
sionals will significantly inform such investigations
and future policies.
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COMMUNICATION OF GENETIC RISK TO MINOR
OFFSPRING

Although the responsibility of sharing information
with at-risk adult relatives is accepted among patients
and health care practitioners, there is ongoing debate
over the value of sharing genetic risk information
with, and offering genetic testing to at-risk minor rela-
tives. Risk-reduction options for mutation carriers
(prophylactic surgeries, heightened surveillance, and/or
chemoprevention) are generally not recommended
until the age of 25 (56,57). Thus, there is no known
medical benefit to communicating risk to at-risk min-
ors. Professional societies have recommended against
offering BRCA1/2 testing to children under the age of
18-years old (yo) unless there is an urgent medical
indication (58-62). Yet, there remains considerable
debate regarding early communication of genetic risk
and testing of minors for BRCA1/2 mutations and
other adult-onset genetic disorders (63-69). Ethical
and clinical arguments have identified potential advan-
tages and disadvantages to early communication of
genetic risk to at-risk minor relatives (Table 3),
although there is no empiric data to support either
early communication of genetic risk to at-risk off-
spring or withholding such information until adult-
hood.

Professional recommendations against the genetic
testing of minors for cancer syndromes that present in
adulthood do not preclude communication of familial
risk to children and adolescents. There is evidence that
many parents do share their genetic test results and
information about familial risk for cancer with minor
at-risk children (70-75). This is not surprising given
that children (as young as 6 yo) and adolescents in
families affected by cancer are informed of their par-
ent’s cancer (76-80). Several studies have suggested
that adolescents are aware and concerned about their
own risk for cancer (70-75, 77-81). Approximately

Table 3. Potential Advantages and Disadvan-
tages of Early Communication of Genetic Risk to
Minor Offspring

Advantages
Motivate offspring to adopt preventive or promotive health behaviors
Foster open communication and honesty in the family
Transmit essential medical information
Allow offspring to plan educational, social and family goals
Disadvantages
Increase offspring anxiety or fear about cancer (in self or family members)
Promote perceptions of fatalism and/or risk-taking behaviors
Alter offspring expectations for educational social and familial goals

50% of parents who undergo BRCA1/2 testing inform
at-risk minors of their genetic test result (81-83). Par-
ents have reported disclosure of their BRCA1/2 muta-
tion to children as young as 7 yo (83) and studies
suggest that the majority of late adolescent (14-17 yo)
offspring learn of the risk in the family (82,83). Moth-
ers appear more likely than fathers to communicate
risk to minor offspring (81,83) and parents of daugh-
ters may be more likely to communicate risk to off-
spring (82). Additionally, there is some evidence that
parents with higher baseline distress are more likely to
communicate risk to offspring, suggesting that parent
communication to offspring may be a parental mecha-
nism for coping with distress (84). Parents report dis-
closing because they feel responsible for sharing the
information, they believe the child had a right to
know of the results and they want to increase their
child’s awareness of the risk in the family to explain
the family history and/or their own medical interven-
tions. The most common reason parent’s do not com-
municate risk with offspring is because they feel their
offspring are too young for the information
(81,83,85).

Few studies have evaluated offspring understanding
and psychosocial responses to early communication of
familial risk. Parents have reported variable under-
standing and psychological responses among offspring
learning of their BRCA1/2 mutation (83). Interviews
with adult offspring, many of whom learned of their
parents BRCA1/2 mutation during adolescence, sug-
gests that many offspring appear to understand the
risk communicated by their parent (78). Similar to
parent reports, some offspring reported negative reac-
tions to parental communication of familial risk and
identified the need to provide offspring with emotional
support, although many were not surprised by the
information and did not find it distressing (78,85).
Although, there are no specific medical recommenda-
tions for preventive behaviors or risk-reduction mea-
sures for minors and young adults from BRCA1/2
families before age 25 yo, many reported changing
their health behaviors (i.e., stopping smoking, improv-
ing their diet or increasing physical activity) in
response to parental communication of the familial
risk (78). Nonetheless, further research and direct
evaluation among minor offspring is needed to under-
stand the risks and benefits of both early disclosure
and nondisclosure of genetic risk. How children, ado-
lescents and young adults interpret and understand the
concepts of cancer as a genetic disease and predictive
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cancer genetic testing needs to be better understood.
The effect on family relationships, emotional health,
health-related behaviors, and the desire and uptake
for genetic counseling for at-risk offspring are also
areas for further investigation. This information is cru-
cial for health care providers involved in caring for
families who are at high risk for cancer. It is also
essential, considering the unresolved ethical concerns
of genetic testing of minors for adult-onset heritable
disease. While genetic testing of minors is currently
not recommended, interest in the genetic testing of
minors among potential consumers has increased in
recent years. In a recent study of parents who under-
went BRCA1/2 testing, almost half supported the test-
ing of minor offspring in some or all circumstances
(86). Additionally, there is data suggesting that pro-
viders of adolescent health care would consider offer-
ing BRCA1/2 testing to minor offspring (87). Thus,
further research evaluating the impact of communicat-
ing genetic risk to offspring can inform the ongoing
debate over when to offer pre-symptomatic testing for
hereditary predisposition for adult cancers.

In summary, increased availability and heightened
consumer awareness of ‘“cancer genes” has increased
consumer interest in, and demand for cancer risk
assessment, and thus a pressing need for providers to
identify effective, efficient methods of communicating
complicated genetic information to consumers and
their potentially at-risk relatives. Optimizing adher-
ence to recommended risk management strategies, psy-
cho-social well-being and communication to at-risk
family members requires not only the effective com-
munication of risk information, but an understanding
of the consumers’ translation of that information into
personalized perceptions of risk of disease and benefits
of interventions. Further research evaluating the risks
and benefits of telephone and web-based genetic ser-
vices, of providers taking a more active role in com-
munication of genetic risk to at-risk relatives, and of
early communication of genetic risk to minor off-
spring is needed to inform guidelines regarding effec-
tive delivery of genetic services for breast cancer
susceptibility.
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