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Purpose: The identification of a BRCA1 or BRCA2 genetic mutation can provide important health information to

individuals who receive this result, but it can also provide crucial cancer risk information to family members. Most

of the research on communication of genetic test results has focused on first degree relatives. The purpose of this

retrospective study was to examine the process of communicating a positive BRCA1 or BRCA2 genetic test result

to male and female first, second, and third degree relatives. Methods: Participants were 38 female mutation

carriers who responded to a written survey assessing the number and relationship of relatives informed, methods

used to inform relatives, topics discussed, and motivations and barriers for communication. Results: Overall, 59%

(470/803) of first, second, and third degree relatives were informed. The proportion of informed parents, siblings,

and offspring was nearly twice that of more distant relatives including nieces, nephews, aunts, uncles, grandchil-

dren, and cousins (88% versus 45%; P � 0.02). The method of communication differed by the gender of the

relative, as did some of the topics discussed. The most important reasons for discussing the genetic test results

were (1) to inform the relatives of their risk, (2) to suggest that they be tested, and (3) to fulfill a perceived duty

to inform. The major barrier to communication was little contact and/or emotionally distant relationships.

Conclusion: Female mutation carriers act on a perceived duty to inform close relatives of their positive test result;

however, there is a need for genetic counseling strategies that address communication with more distant relatives.
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Genetic information is rapidly becoming an integral part of
clinical management for numerous medical conditions. The
current medical model limits the delivery of genetic informa-
tion to the individual seeking services, when in reality the in-
formation has implications for the entire family. Because of
confidentiality, privacy issues, and health care regulations, the
responsibility for sharing genetic test results with relatives falls
on the index patient who may not be prepared or willing to
assume this role. Understanding the determinants of commu-
nication about genetic test results will assist health care provid-
ers in addressing this critical issue.
Previous research studies have explored family communica-

tion about a variety of genetic conditions; however, the bulk of
research on family communication with regard to genetic test-

ing has focused on hereditary breast and ovarian cancer syn-
drome.1–9 This is likely due to the increased availability and
utilization of cancer genetic counseling services as well as the
complex clinical and psychological issues related to testing for
cancer risk.10–12 Two major breast cancer genes, BRCA1 and
BRCA2, are responsible for 5% to 10% of breast and ovarian
cancer cases. Mutations in these genes are inherited in an au-
tosomal dominant manner and confer an inherited predispo-
sition to breast, ovarian, and other cancers.13-15

DNA-based testing for BRCA1 and BRCA2 cancer-predis-
posing mutations is available on a clinical basis. The identifi-
cation of a disease-associated mutation in an individual allows
for predictive testing of other at-risk family members. A pri-
mary goal of risk assessment for hereditary cancer is to enhance
screening and to increase awareness of options for risk reduc-
tion. Choices available to individuals with an identifiedBRCA1
or BRCA2 mutation include surveillance, prophylactic sur-
gery, and chemoprevention.16,17

Most prior research has focused on communication of
BRCA1 and BRCA2 test results with siblings and children.
These studies found that the majority of male and female par-
ticipants informed siblings and children of their test results,
whether these results were positive, negative, or inconclu-
sive.2,7,18 A recent study gave a more comprehensive view of
family communication by also examining the process and con-
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tent of the communication process.5 This study focused on
communication with sisters and found that mutation carriers
communicated their results to significantly more sisters as
compared to noncarriers.5 Communication motivations for
carriers included the desire for emotional support and advice
about medical decisions. Mutation carriers were also more
likely to discuss discrimination and recommendations for can-
cer management.
A major limitation of prior studies was that the participants

were often fromcancer family registrieswhere communication
about cancer in general could be increased, andmultiple family
members could be receiving genetic test results at the same
time. Another limitation was the relatively small number of
mutation carriers included in the more recent studies on fam-
ily communication (n � 16,5 n � 24,1 and n � 342).
More recently, Claes et al.1 evaluated communication be-

tween subjects who were tested for BRCA1 and BRCA2muta-
tions and more distant relatives including aunts, uncles, and
cousins in addition to children, parents, and siblings. Again,
the majority of individuals informed some or all of their chil-
dren and siblings of the test result whether it was conclusive or
inconclusive. Communication with distant relatives was more
problematic with the major reason for not informing distant
relatives being little or superficial contact with the family
member. This study expanded the information on family com-
munication about BRCA1 and BRCA2 genetic test results;
however, these results need to be validated.
The aim of the current study was to provide additional in-

formation about family communication ofBRCA1 andBRCA2
genetic test results. It is the second study to assess communi-
cation patterns beyond first degree relatives and is the first to
examine communicationwith nieces, nephews, and grandchil-
dren. It is limited to women with a deleterious BRCA1 or
BRCA2mutation, whichmay bemore relevant to familymem-
bers than negative or inconclusive results. This is because the
identification of a disease-causing mutation allows for predic-
tive testing in family members and defines their risk more
clearly than an inconclusive result does. This study describes
the motivations, barriers, method, and content of communi-
cation. Much of the data are presented based on gender of the
relative in order to highlight some of the gender differences
that were seen in our examination of communication. The
current study is important because inadequate communica-
tion can lead to inaccurate risk perception for uninformed
family members.

MATERIALS AND METHODS
Study design and sample

A retrospective cohort study design involving women who
had previously tested positive for a BRCA1 or BRCA2 gene
mutation was used to examine each subject’s communication
with her family regarding the test result. Mutation carriers
were identified from the Cincinnati Children’s Hospital Med-
ical Center Hereditary Cancer Program (HCP) patient data-

base, which contains information from individuals seen since
the establishment of the program in 1996.
Eligible female participants had all obtained genetic testing

for BRCA1 and BRCA2 through the HCP and had been found
to carry a deleterious mutation associated with an increased
risk for developing cancer. Eligible participants were the first
members of their families to undergo genetic testing for
BRCA1 and BRCA2.

Data collection

The institutional review boards of Cincinnati Children’s
Hospital Medical Center and the University of Cincinnati ap-
proved this study before implementation. Eligible subjects
were contacted and invited to participate via mail. They re-
ceived a cover letter explaining the aim of the study and the
study’s voluntary nature, a consent to participate in the study,
and a four-page survey designed by the authors to evaluate
family communication about the subject’s genetic test result.
Subjects were asked to review the consent form andmaintain it
for their own records. The consent form and questionnaire
were each given a unique study number that was used to pre-
vent duplicate analysis of questionnaires.
All eligible subjects received a mailing in December 2002. A

second mailing was sent to all subjects in January 2003. For
each survey that was completed and returned, a $5 donation to
a regional cancer-related organization was made.

Measures

The self-reported questionnaire consisted of 7 sections with
a total of 27 close-ended questions and 2 open-ended ques-
tions. The close-ended questions assessed the proportion,
identity, and gender of relatives whowere personally informed
of the positive genetic test result, the motivations and barriers
for communication to family members, and the method and
content of the communication process. Examples of how the
questions were presented are as follows: “When you first in-
formed relatives of your test result, which of the following
methods did you use,” “Which of the following topics did you
discuss with the relatives that you informed,” and “How im-
portant were each of the following in your decision to inform
(or not to inform) your relatives.”
Questions eliciting demographic information about the re-

spondent, the number of relatives who had themselves under-
gone genetic testing, and which relatives were indirectly in-
formed of the test results were also included. Open-ended
questions were to allow participants to provide information in
their own words, and responses were not used for specific
analyses.
Some questions from this survey were adapted from a tele-

phone interview designed and utilized previously.5 Before use,
the survey was pilot tested by a female BRCA1 mutation
carrier.

Data analysis

All data were initially entered into a spreadsheet created on
Microsoft Excel (2000). Demographic data regarding nonre-

McGivern et al.

504 Genetics IN Medicine



spondents were obtained from theHereditaryCancer Program
database (Microsoft Access 1997) and entered into the investi-
gator database after removal of identifying information. Me-
dian household income data were estimated based on zip code
and obtained from the United States Census Bureau.19

Data analysis was performed using the SPSS System for
Windows, release 11.0.1. Relationships between categorical
variables (nominal and ordinal) were examined by Chi Square
analysis. Fisher exact test was used for this analysis when a 2 �
2 table contained cells with expected counts � 5. Independent
samples t test analysis was used for continuous, numeric vari-
ables. The general linear model of repeated measures was used
to compare the proportion of first, second, and third degree
relatives informed by each subject. The nonparametric signed
ranks test was used to evaluate Likert scale questions. In all
cases, P-values of 0.05 or lower were considered statistically
significant.

RESULTS
Response rate and characteristics

A total of 78 women received a positive result for a disease-
associated mutation in BRCA1 and/or BRCA2 through the
HCP. Thirteen were excluded because they were tested after a
mutation in the family had previously been identified. One
woman was excluded because she assisted with the develop-
ment of the study questionnaire. Of the remaining 64 women,
onewas deceased and one could not be located. Thus, the study
questionnaire was mailed to 62 eligible subjects.
Of the 62 study questionnaires that were mailed, 39 were

completed and returned (62.9%). The majority were returned
in the firstmailing (n� 31). Because the secondmailing was to
all 62 subjects instead of only to nonrespondents, it was possi-
ble for subjects to return the survey in bothmailings. Using the
survey identification number, we found that one individual
did return two questionnaires, and her second questionnaire
was excluded from all analyses. Respondents (n � 38) and
nonrespondents (n � 24) did not differ significantly by race,
religion, education, age, time since testing, whether thewoman
had cancer, ormedian household income as determined by zip
code.
Although our intent was to identify study participants who

were the first in the family to be tested, this was not true for all
respondents. Two sisters who each responded were seen to-
gether for initial counseling and genetic testing and were to-
gether, the first family members to be tested. They received
their positive test results simultaneously and were both in-
cluded in the analysis. Two respondents indicated that they
were not the first family members to be tested. Analyses were
done with and without these two subjects and no significant
differences were found; therefore, reported data include their
surveys.
Characteristics of respondents are summarized in Table 1.

Themean age of the respondentswas 48.1 years,medianwas 47
years, and ages ranged from 23 to 77 years. An average of 2.4

years had passed since receiving the test result with time inter-
vals ranging from 5 to 72 months.

Relatives informed or not informed

Thirty-seven of the 38 respondents personally informed at
least one at-risk relative of the test result. The one respondent
who did not inform any family members was adopted and was
not able to locate any biological relatives.
The 37 subjects who shared results with at least one family

member reported having 803 living relatives including parents,
children, siblings, nieces, nephews, and grandchildren, as well
as aunts, uncles, and cousins from the affected side of the fam-
ily. Overall, 470 of the 803 relatives (59%) were personally
informed of the test result.
Sisters were most likely to be informed with 100% of sisters

being told (n� 63) (see Fig. 1). Respondents reported inform-
ing 68 of 73 brothers (93%). The 5 brothers not informed were
from 3 different families. Respondents reported having 15

Table 1
Characteristics of respondents (n � 38)

Characteristic Category % n

Race Caucasian 97 37

Native American 3 1

Marital status Married 92 35

Divorced or separated 5 2

Single 3 1

Highest education level Elementary school 3 1

High school 11 4

Some college 24 9

College degree 37 14

Graduate or beyond 18 7

No response 8 3

Annual household income � $25,000 8 3

� $25,000 but � $75,000 29 11

� $75,000 61 23

No response 3 1

Religion Catholic 47 18

Jewish 18 7

Protestant 29 11

Other 3 1

No response 3 1

Affected with cancer Yes 79 30

No 21 8

Genetic mutation BRCA1 76 29

BRCA2 18 7

Both BRCA1 and BRCA2 5 2

Communication about BRCA1 and BRCA2 test results
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mothers and 12 fathers who were living. On average, each re-
spondent reported having 21 at-risk relatives.
Respondents reported sons, daughters, nieces, nephews, and

grandchildren of any age. Fifteen of the 31 sons informed of the
test result (48%) were � 18 years old at the time of disclosure.
Of the 35 daughters informed, 12 (34%)were� 18 years of age
when informed.
Aunts, uncles, and cousins were reported for only the side of

the family at risk for the mutation. Sixty-five percent of re-
spondents reported that themutation originated on themater-
nal side of the family (n� 24), 27% reported paternal side (n�
10), and 8% were unsure (n � 3). If the subject was unsure,
relatives from both sides of the family were reported.
First-degree relatives (children, siblings, and parents) were

informed of the test result more often than second or third
degree relatives (aunts, uncles, nieces, nephews, grandchil-
dren, and cousins) (88% versus 45%; P� 0.02). The difference
between informed males and females in each category was not
significant (see Fig. 2).
Seventeen of the 37 respondents (46%) informed � 50% of

their relatives of the test result. Those that informed � 50% of
relatives did not differ from those that informed � 50% of
relatives by age, race, income, marital status, years since test-

ing, whether theywere affectedwith cancer, orBRCAmutation
type.

Method and content of communication

Methods used most for communicating the test result to
male and female relatives are summarized in Figure 3. Nine
percent of respondents used another method to inform male
relatives such as indirectly informing the male relative via an-
other family member.
Respondents reported that many topics were discussed with

relatives whowere informed of the test result (see Table 2). The
number of responses to these questions ranged from 10 to 34
because some respondents did not inform certain relatives of
the result and therefore could not answer the question. Others
left portions of the question blank for unknown reasons.

Motivations and barriers for communication

The most important reasons for discussing the test result
with family members were (1) to inform them of their risk, (2)
to fulfill a duty to inform, and (3) to suggest testing (see Fig. 4).
Advice on treatment, emotional support, and suggesting test-
ing were significantly less important when communicating test
results to male relatives as compared to female relatives. The
number of responses ranged from 28 to 37 for this question.
Several respondents left portions of the question blank for un-
known reasons.
The major barriers to communicating the test result were

not being close to and not being in contact with relatives (see
Fig. 5). There were no significant differences based on the gen-
ders of the relatives not informed. The number of responses
ranged from 10 to 15 for this question because some respon-
dents informed all relatives. Others left portions of the ques-
tion blank for unknown reasons.

Relatives indirectly informed

Sixty-one percent of respondents said that they did not di-
rectly inform some relatives of the test result because they de-
pended on another family member to do it. Of the 22 who

Fig. 1. Percent of relatives informed of the BRCA1 or BRCA2 test result.

Fig. 2. Percent of relatives informed based on gender and degree of relatedness. Grand-
children are excluded from the Figure, because the genders of the grandchildren were not
elicited.

Fig. 3. Percent of respondents and themethod they usedmost often to informmale and
female relatives of the test result. Percentages were calculated with the number of partic-
ipants who responded to the question as the denominator (n � 37 for female relatives; n
� 32 for male relatives).
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stated this, 8 specified that they let their siblings decide about
informing nieces and nephews. Six respondents specified that
they depended upon their mothers to inform brothers, aunts,
and/or uncles of the test result. One woman said that her fe-
male cousins informed male cousins. Seven did not elaborate
on their response.

Number of relatives tested

On average, respondents reported that 2.1 female relatives
and 0.6 male relatives were tested for the familial BRCAmuta-
tion. Overall, 37% of the informed female relatives (n � 209)
and 11% of the informed male relatives (n � 219) underwent
genetic testing after learning of the result. Of note, some of the
informed relatives were � 18 years of age so testing would not
have been offered to them.

DISCUSSION

This study examined the communication patterns of thirty-
eight women who tested positive for a deleterious mutation in
the BRCA1 and/or BRCA2 gene. The goal was to describe com-
munication of the abnormal test result tomale and female first,
second, and third degree relatives. This included the method,
content, motivations, and barriers of communication. As ex-
pected, participants communicated their test result to a large
majority of first degree relatives (88%), but significantly fewer
second and third degree relatives were informed.
The proportion of informed first degree relatives in this

study was higher than has been reported in other studies, and
the difference in gender was not as large as other studies where
females were significantlymore likely to be informed.1-3,18 This
may be because our population only included women with
pathologicalBRCA1 orBRCA2mutations, whereas other stud-
ies have included individuals with indeterminate or inconclu-
sive results. It has been shown that individuals with abnormal
test results are more likely to share their result than those who
test negative or are found to have a variant of unknown clinical
significance.1,2,5 This could certainly be a reflection of the dif-
ferences in the counseling that is provided. For example, coun-
selors may be more directive when discussing family commu-
nication with women who have a deleterious mutation and
may therefore be more successful in emphasizing the impor-
tance of contacting at-risk relatives.
This study found that the major reason for informing rela-

tives of the test result was to notify them of their risk. It was not
surprising that more first degree relatives were informed of the
test result because these relatives are at highest risk. Also, some
women undergo testing in order to clarify cancer risk for other
family members.20 This is especially true when a woman has
already had cancer and has been treated surgically because the
test result may not have a major impact her on medical man-
agement. Most participants in our study had already been di-
agnosed with cancer andmay have felt a strong duty to inform
relatives of this increased risk because this was a primary mo-
tive for being tested.
Study participants discussed somedifferent topics withmale

versus female relatives and used different methods to inform
them as well. It was not surprising that respondents discussed
preventive surgery guidelines and insurance discrimination
with fewer males than females, as these issues are likely less
relevant to men. Male mutation carriers do not face the same
surgical decisions as females. Also, participants reported that

Table 2
Topics discussed with family members

Topic discussed

Percent who
discussed topic

with male relatives
% (n/total)

Percent who
discussed topic with
female relatives %

(n/total) P value

Surgery guidelines 40 (10/25) 78 (25/32) 0.003

Feelings about result 62 (16/26) 89 (31/35) 0.011

Insurance discrimination 68 (20/29) 89 (31/35) 0.022

Screening guidelines 67 (18/27) 81 (25/31) 0.083

Cost of testing 68 (19/28) 80 (28/35) 0.083

Family history of cancer 90 (26/29) 97 (34/35) 0.161

Reasons why tested 87 (27/31) 94 (34/36) 0.161

Risk of a mutation 83 (25/30) 91 (32/35) 0.326

Percentageswere calculatedwith the number of participantswho responded to
each question as the denominator.

Fig. 4. Motivations for informing family members of the test result. *Statistical signif-
icance at P � 0.05. ˆStatistical significance at P � 0.01.

Fig. 5. Barriers to informing family members of the test result.
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male relatives were less likely to be tested than female relatives
(11% vs. 37%); therefore, male relatives may have had fewer
questions about the insurance issues related to genetic testing.
Feelings about the test result were discussed with female

relatives more often than male relatives. As suggested by other
studies, communication with close, female family members
may be a strategy used to cope with the abnormal test result.6,21

Also, most subjects informed female relatives of the test result
in person, whereas male relatives were informed over the
phone, in person, or by othermeans of communication such as
indirect communication through another family member.
Participants wanted more emotional support from female rel-
atives; therefore, the difference in communication methods
may indicate that they were most comfortable discussing their
feelings face-to-face. The findings may also suggest a greater
sense of importance or urgency when informing females of the
mutation. To further address this issue, it would be useful to
identify the amount of time that passed between receiving the
test result and informing male versus female relatives.
Some participants found no difficulty with the communica-

tion process because the test result was not unexpected for
them. This was illustrated by one respondent who stated, “. . .I
was not shocked by the positive test result I received for
BRCA1, therefore, it was not difficult to inform my relatives;
this testing was more for confirmation of what we suspected
was a genetic mutation.” Not wanting to upset the relative, not
knowing what to say, and having difficulty coping were not
identified as major communication barriers in this study.
However, some participants did deal with these issues when
informing certain relatives. One respondent stated, “The most
difficult part was telling my brothers, since we had already lost
my mother to breast cancer.” Another wrote, “Since I was the
first to take the test, I started feeling like I was responsible for
the gene and was apologetic to my family. . .”; These issues did
not prevent participants from informing relatives but were
cited by some as obstacles in the communication process.
The issue that did act as a barrier to communication was not

being close or not being in contact with a relative. This is con-
sistent with participants informing fewer second and third de-
gree relatives as compared to first degree relatives as most in-
dividuals are closest to their parents, siblings, and children.
This was illustrated by one respondentwho stated, “. . .There is
a big difference between telling your children and your ex-
tended family. I am very open with my children, they know
what is going on and stay informed. I am not close with my
extended family. They know their own cancer history.” Previ-
ous studies support the finding that communication of a
BRCA1 or BRCA2 test result can be hindered by a superficial
relationship or lack of contact with a relative.1,4,5 This is a le-
gitimate barrier, and it may be difficult for health care provid-
ers to develop strategies to help patients overcome it. Nonethe-
less, providers may be held responsible to at-risk relatives of
the patients they see.22 This obligation could be fulfilled by not
only emphasizing to patients the importance of sharing the
information, but also helping them to develop strategies that

allow for effective communication while considering existing
family dynamics.
Further research should focus on how health care providers

can develop more successful strategies for promoting family
communication. Different approaches will be required for dif-
ferent family members, and providers might be better able to
assist patients if they understand the established communica-
tion patterns and relationships in the family.23 Communica-
tion about a genetic test result is selective rather than universal.
Focusing on family during pretest counseling may help to pre-
dict potential problem areas. For example, if the patient has
not informed family members about her personal cancer diag-
nosis, it is unlikely that she will inform them of a hereditary
cancer syndrome.1 Once a problem area is recognized, the pa-
tient and professional can develop strategies such as providing
literature for relatives or making plans to inform relatives in-
directly via other family members as some of the participants
in this study reportedly did.
Another important direction for future research is to evalu-

ate the process of communication from the informed relative’s
perspective and to determine how that relative uses this infor-
mation. In our study, participants reported that a minority of
informed relatives had genetic testing, and some were frus-
trated when their relatives did not act on the information pro-
vided to them. For example, one respondent stated, “. . .Some
[of my siblings] hesitated to get testing and that was hard for
me; I wanted them to be proactive.” It may be important to
examine how the relative’s perception of the information and
of the communication process are related to his or her utiliza-
tion of available genetic services.
Future research could also focus on determining the best

way to inform and counsel children and young adults about
increased cancer risk. In this study, 41% of children informed
of the test result were� 18 years of age at the time of disclosure.
This is consistent with a recent report that the majority of
early-onset breast cancer survivors felt their children should be
provided with personal cancer risk information between the
ages of 13 and 18 years.24 There is no known increased risk for
childhood malignancy in individuals with a BRCA1 or BRCA2
mutation, nor is there an imminent medical benefit such as
increased screening or behaviors to reduce cancer risk. It is not
clear how the age of an informed child may influence psycho-
logical outcome or adherence to surveillance guidelines in
adulthood. Thus, it is important to explore the positive and
negative aspects of providing genetic risk information to chil-
dren and young adults.
A final future direction is to expand research on communi-

cation about other hereditary cancer syndromes and to deter-
mine if information is conveyed differently based on the char-
acteristics of the familial syndrome. Peterson et al.23 studied
communication patterns in five families with hereditary non-
polyposis cancer (HNPCC) and found that participants felt it
was “inappropriate” to directly share information about
HNPCC with nieces, nephews, or cousins, unless it was first
discussed with their parents present. Participants in the cur-
rent study did inform nieces, nephews, and cousins of the test
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result. It would be interesting to knowwhat other familymem-
bers, if any, were included in the initial discussion. Also, this
raises an important point that the nieces, nephews, and cousins
whowere not directly informed in this studymay have received
the information from other informed relatives.
Some limitations to this study exist. First, there was the po-

tential for response bias in that nonrespondents may have in-
formed fewer relatives. Second, the study was done retrospec-
tively, which means there was potential for recall bias. Third,
the small number of participants, although comparable to
numbers cited in other studies, may have prevented us from
detecting important predictors of family communication.
Fourth, the content, motivations, and barriers of communica-
tionwere reported by gender of the relative rather than for each
relative individually. This generalization may have concealed
differences that were based on the identity of the relative. For
example, the desire to obtain emotional supportmay be higher
when informing sisters versus female cousins, but this would
not be reflected in our data. Lastly, the way in which we col-
lected our data did not allow for us to analyze what percent of
the uninformed relatives were under the age of 18 years. Age
could have been an important factor in the decision to inform
relatives.
In conclusion, the present study of family communication

about positive BRCA1 or BRCA2 genetic test results provides
an overview that is more extensive than other studies done on
this topic. Female BRCA1 or BRCA2 mutation carriers in-
formed most siblings, offspring, and parents of the test result;
however, communication of the result to distant relatives in-
cluding aunts, uncles, nieces, nephews, grandchildren, and
cousins was less common. It is essential that family structure
and established communication patterns be explored before
testing so that strategies to overcome communication barriers
are more successful after testing. Althoughmany professionals
and patients believe that confidentiality should be the highest
priority, current case law is not completely consistent with re-
spect to “duty to warn” issues.25,26 The ethical and legal di-
lemma of breaching patient confidentiality to warn relatives at
high risk of inherited diseases can be avoided if professionals
successfully help patients to overcome communication
barriers.
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