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Purpose: To determine whether the provision of additional genetic counseling support could improve the uptake of

genetic services by “at-risk” relatives of probands. Methods: The Tasmanian Clinical Genetics Service imple-

mented a specific counseling intervention to a cohort of patients who were diagnosed with a genetic condition with

familial implications and compared this with a control cohort who had not experienced the specific counseling

intervention. The study involved 150 family members in 19 different kindreds across the two cohorts. The principal

outcome measure was the proportion of at-risk relatives who had made contact with the clinical genetics service

within 2 years of the diagnosis in the index patient. Results: The proportion of at-risk relatives who made contact

with the genetics service was 61% in the intervention cohort compared with 36% in the control cohort (P � 0.01).

After controlling for the gender of the at-risk relatives, relatives in the intervention cohort were 2.6 times more likely

to make contact with the genetics service (P � 0.02). Conclusions: The provision of increased genetic counseling

support significantly increased the proportion of at-risk relatives who made contact with the genetic service. This

suggests that the communication of genetic information within families can be enhanced by the provision of

increased genetic counseling support. Genet Med 2008:10(3):167–172.
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The diagnosis of an inherited genetic condition in an indi-
vidual results in the identification of at-risk relatives. Guide-
lines encourage genetic health professionals involved in the
care of these individuals to discuss with them the implications
for other relatives1 with the desired outcome being that rela-
tives are informed of their risk. Whether this family commu-
nication actually occurs has been questioned, because of a lack
of relatives presenting to genetic services for care.2

Previous research on how families communicate genetic in-
formation has demonstrated that first-degree relatives are
most commonly informed in comparison with second- and
third-degree relatives who are informed less frequently.3–7

Communication is often undertaken by women8 and may fol-
low gender lines, especially for familial breast and ovarian can-
cer and for X-linked conditions.9–11 Information ismore likely
to be disseminated to relatives who are socially or emotionally
close to one another4; however, individuals often report feeling
a “moral obligation” to inform relatives in general.12 A com-

mon pattern of communication described in families is where
the genetic information is passed on to a “head of the family”
who then takes responsibility for informing the younger gen-
erations.2

Genetic information can be an abstract idea to comprehend
and a difficult task to communicate without formal training.
This problem, in conjunction with preexisting familial issues
and patterns of communicationwithin families, can reduce the
efficacy of the dissemination of genetic information.12 Con-
sultands who are faced with the task of communicatingmay be
hindered because of feeling guilty about passing on what may
be perceived as bad news to relatives.2 Other barriers encoun-
tered in families include relatives who are sick or pregnant,
where a relative has died, or where relatives are estranged from
one another.13 Social, geographical, or emotional distance be-
tween relatives commonly accounts for a lack of communica-
tion of genetic information.2

These actual and perceived obstacles may impact on the
quality of communication undertaken in families. Substanti-
ating this are reports that relatives are not well informed about
genetic information.14 Consequently, it is unsurprising that
the frequency that relatives contact the genetic service is con-
sidered low. Research has shown that the uptake of genetic
testing among relatives is variable, with reports stating that
between 20% and 40% of relatives clarify their genetic risk
status.2,15 In this context, concern that relatives are not suffi-
ciently aware of their risk to make an informed decision re-
garding contacting the genetic service for more information
has resulted in efforts to assist probands to communicate.
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Suthers et al.16 implemented a method whereby letters were
sent by the genetic service directly to a cohort of at-risk rela-
tives. This intervention resulted in 40%of at-risk relatives hav-
ing their genetic status clarified. This was compared with the
control cohort where no contact was made with at-risk rela-
tives and only 23% of at-risk relatives had their genetic status
clarified.16 Research utilizing a genetic register to contact at-
risk relatives reported similar results with 43% of the register-
based relatives having appointments with the genetics service
compared with 26% of the nonregister-based relatives.17 Al-
though these strategies have proved effective in increasing the
number of informed at-risk relatives, research also suggests
that relatives prefer being informed by the proband, rather
than by direct contact from the genetic service.17,18

Although families indicate a preference for communicating
genetic information themselves, rather than by direct contact
by the genetics service, individuals also report a need for more
support from the genetics service to facilitate communica-
tion.2,7 Presently, there is a gap in published research reporting
outcomes from genetics services providing increased support
to individuals while they are communicating genetic informa-
tion to their at-risk relatives. This study contributes data to
illustrate how follow-up support provided to patients can in-
crease at-risk relatives’ awareness of a genetic condition.

METHODS
Clinical setting

The Tasmanian Clinical Genetics Service (TCGS) is located
inHobart and is the sole provider of clinical genetics services in
the State of Tasmania, Australia. Tasmania has a population of
approximately 485,000, and is geographically isolated from
mainland Australia; therefore, patients generally do not travel
to genetic services in other States for care. Historically, there
has been little migration into or out of Tasmania since settle-
ment, so that for most patients seen by the TCGS, their rela-
tives also reside in Tasmania.
“Index patients” selected for inclusion in this study had re-

ceived a genetic test result showing that they carried a gene
mutation for one of the following conditions: a balanced re-
ciprocal chromosomal translocation, hereditary breast and
ovarian cancer (BRCA1 or BRCA2), hereditary nonpolypo-
sis colorectal cancer, multiple endocrine neoplasia type 1,
Peutz-Jegher syndrome, or an X-linked condition with re-
productive implications. First-degree relatives (parents, chil-
dren, and siblings) were included if they were considered to be
“at-risk” of the genetic condition, as defined by the mode of
inheritance of the condition, the age of onset of symptoms and
the availability of reproductive options. When an at-risk rela-
tive was shown to carry the family gene mutation, his or her
own first-degree relatives were included. If first-degree rela-
tives were deceased, at-risk second-degree relatives (grandpar-
ents, grandchildren, aunts, uncles, nieces, and nephews), and
occasionally third-degree relatives (cousins) were included.

Control cohort

Individuals and their relatives included in the control cohort
were obtained by a retrospective 2-year audit of genetic files.
Families were included in the control cohort if the index pa-
tient had received a genetic test result, showing that he or she
carried a pathogenic mutation, in the 18-month period be-
tween July 1, 2000, and December 31, 2001.

Intervention cohort

Individuals included in the intervention cohort received a
genetic test result, showing that he or she carried a pathogenic
mutation, in the 12-month period between July 1, 2003, and
June 30, 2004.
For both cohorts, data were collected for 2 years after the

date of disclosure of the genetic test result to the index patient,
using information documented in the genetic file of the index
patient detailing which of their relatives had contacted the ge-
netic service. All study participants were counseled by the same
team comprising one clinical geneticist and two genetic coun-
selors, thereby minimizing variation in clinical practice.

Intervention strategy

A specific counseling intervention was designed to facilitate
communication of genetic information from index patients to
their at-risk relatives. The intervention occurred in four stages:
(1) before disclosure of the genetic test result; (2) at the time of
result disclosure to the index patient; (3) 2–4 weeks after result
disclosure; and (4) 3–6 months after result disclosure. Table 1
details the components of the counseling intervention, includ-
ing a comparison of how the issue of family communication
was approached in the intervention and control cohorts.

Outcome measures

At the conclusion of the 2-year follow-up period for both
cohorts, all at-risk relatives were categorized into two groups:
“definitely informed” and “not definitely informed.” Relatives
were only considered “definitely informed” if they had made
personal contactwith theTCGSor an interstate genetic service.
Data were also collected about whether at-risk relatives had
genetic testing at that point; however, “informed status” was
chosen as the primary outcome measure on the basis that cli-
ents are encouraged tomake an informed choice about testing.
In this context, a successful outcome might involve a client
making an informed decision not to proceed with testing.
Within the intervention cohort, the “not definitely informed”
category was further subdivided into “apparently informed” if
the genetic counselor had been told by the index patient that
they had informed the at-risk relative, or “not informed” by
default.
A �2 test was used to assess the associations between the

intervention outcome measures. Calculations were done by
the EpiInfo Statistical Program (version 3.3.2; Centers for Dis-
ease Control and Prevention, USA; www.cdc.gov/epiinfo/). To
adjust for the effect of gender of at-risk relatives on the associ-
ation between the intervention and informed status, we con-
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ducted a logistic regression with informed status as the depen-
dent variable. Gender (female comparedwithmale) and group
(intervention compared with control) were included as inde-
pendent variables.

RESULTS
Characteristics of study participants

One hundred fifty participants were involved in either the
control or intervention cohort. There were 72 female partici-
pants and 78 male, and the participant’s ages ranged from 2 to
89 years (Table 2).
There were no significant differences in the gender (�2 �

1.72, P� 0.19) ormean age (Two-sampleWilcoxon rank-sum
test, P � 0.16) of the at-risk relatives between the control or
intervention cohorts. The control cohort comprised eight in-
dex patients and 55 at-risk relatives. In comparison, the inter-
vention cohort comprised 11 index patients and 76 at-risk rel-

atives. The genetic conditions affecting each cohort are listed in
Table 3.

Informed status in the intervention and control cohorts

In the intervention cohort, 46/76 (61%) of at-risk relatives
had been “definitely informed” by the index patient at the con-
clusion of the 2-year follow-up period, compared with 20/55
(36%) in the control cohort (Fig. 1). This difference in the
frequency that at-risk relatives were “definitely informed” be-
tween the intervention and control cohorts was statistically
significant (�2 � 6.52, P � 0.01).

There were three genetic conditions in the intervention co-
hort that were not present in the control cohort (Table 4);
however, the difference in the frequency that at-risk relatives
were “definitely informed” remained statistically significant

Table 1
Comparison of the control and intervention cohorts

Timeline Control cohort Intervention cohort

Before result disclosure Pedigree reviewed and at-risk relatives identified
for information disclosure.

Pedigree reviewed and at-risk relatives identified for information disclosure.

At result disclosure General discussion in consultation and follow-
up letter about importance of disclosure of
information to relatives.

Specific discussion in consultation using pedigree to identify at-risk relatives and
facilitate discussion about importance of disclosure to at-risk relatives.
Follow-up letter also documented the importance of disclosure to at-risk
relatives.

2–4 weeks post result
disclosure

Telephone call to index patient as part of general
follow-up, focusing on personal adjustment
to the result rather than on notification of
relatives.

Telephone call to index patient as part of general follow-up. Specific discussion
and documentation which at-risk relatives have been informed. If at-risk
relatives have not been informed, further exploration/counseling and offer of
guidance about how to approach relatives.

3–6 months post result
disclosure

Review of family file and verification of whether at-risk relatives had made
contact with the genetic service. If during the 2–4 week follow-up call: (1) the
index patient denied having informed all targeted relatives; and (2) all
targeted relatives had not yet made contact with the genetic service, index
patient was recontacted and asked whether at-risk relatives had now been
informed. If all targeted relatives had not been informed, reasons were sought
and documented. Offer was made to write a letter explaining that a genetic
condition was in the family and suggesting that contact be made with the
genetic service for further information. This letter was either given to the
index patient for distribution or mailed directly to relatives according to
preference of the index patient.

Table 2
Gender and age demographics for the control and intervention cohorts

Group Number

Gender
Age

range (yr)
Mean
(yr)Male Female

Control

Index patients 8 2 6 2–58 38.13

At-risk relatives 55 31 24 16–63 42.0

Intervention

Index patients 11 5 6 3–74 39.18

At-risk relatives 76 34 42 22–89 49.37

Total 150 72 78 2–89 43.45

Table 3
Numbers of index patients and “at-risk” relatives within each cohort

according to genetic condition

Condition

Intervention cohort Control cohort

No. index
patients

No. at-risk
relatives

No. index
patients

No. at-risk
relatives

BRCA1/2 4 48 5 47

HNPCC 1 12 0 0

MEN1 1 2 0 0

Peutz-Jegher syndrome 1 2 0 0

X-linked condition 1 2 1 2

Balanced reciprocal
translocation

3 10 2 6

Total 11 76 8 55

Increased genetic counseling improves uptake of genetic services

March 2008 � Vol. 10 � No. 3 169



(�2 � 4.01, P � 0.045) even after the exclusion of conditions
that were not present in both cohorts.

Influence of gender on informed status

Overall (control and intervention cohorts combined) fe-
male at-risk relatives were 5.9 times more likely to be “defi-
nitely informed” than male at-risk relatives, indicating a sig-
nificant influence of gender on informed status (P � 0.001).
After controlling for their gender, at-risk relatives in the inter-
vention cohort were 2.6 times more likely to have been in-
formed of their at-risk status than their counterparts in the
control cohort (P � 0.02) (Table 5).

Genetic testing in the “definitely informed” at-risk family
members

Data were also collected on the uptake of genetic testing by
at-risk relatives. In the intervention cohort, 41 at-risk relatives
underwent genetic testing, one declined and four were referred
to interstate genetic services and so genetic testing status was
not available. In the control cohort, 18 at-risk relatives under-
went genetic testing and two declined. Excluding relatives who
were referred interstate, the genetic testing rate was 41/72
(57%) in the intervention cohort and 18/55 (33%) in the con-
trol cohort (�2 � 6.41, P � 0.01) (Fig. 1).

The number of at-risk relatives who were “definitely in-
formed” and then underwent genetic testing was 18/20 (90%)
and 41/46 (89%) for the control and intervention cohorts, re-
spectively (Fig. 1).
Within the intervention cohort, an additional 13 at-risk rel-

atives were “apparently informed,” so that within the inter-
vention cohort a total of 59/76 (78%) at-risk relatives were
classified as either “definitely” or “apparently” informed
(Fig. 2).

Intervention cohort follow-up at 3–6 months

Of the 11 index patients in the intervention cohort (Table 3),
three had successfully informed all at-risk relatives before 3
months and therefore did not require further follow-up. Eight
index patients received a follow-up telephone call at 3–6

Fig. 2. Comparison of the frequencies of first-, second-, and third-degree relatives who
are “definitely,” “apparently,” or “not informed” in the intervention cohort.

Table 4
The frequency of disclosure to at-risk relatives in the control and intervention cohorts

Intervention cohort Control cohort

p value
Definitely

informed, n (%)
Not definitely

informed, n (%)
Definitely

informed, n (%)
Not definitely

informed, n (%)

Genetic conditions

BRCA 1/2 27 (56) 21 (44) 14 (30) 33 (70) 0.01

HNPCC 9 (75) 3 (25) 0 0 —

MEN1 2 (100) 0 0 0 —

Peutz-Jegher syndrome 2 (100) 0 0 0 —

X-linked condition 2 (100) 0 2 (100) 0 1

Balanced reciprocal translocation 4 (40) 6 (60) 4 (67) 2 (33) 0.30

Total 46 (61) 30 (39) 20 (36) 35 (64) 0.01

Table 5
The influence of gender and cohort on informed status

Odds
ratio

95% Confidence
interval P

Gender (female vs. male) 5.9 2.7–12.8 �0.001

Cohort (intervention vs. control) 2.6 1.2–5.7 0.02

Fig. 1. Comparison between the control and intervention cohorts of the frequency of
at-risk relatives that were definitely informed and underwent genetic testing.
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months. Reasons (both stated and implied) why index patients
had not yet notified their at-risk relatives were varied and in-
cluded the following:

● No contact for an extended period
● Did not wish to upset or worry their relative because he or
she was elderly or unwell

● Did not know their address
● Were waiting for the “right moment” or for the next time
they saw them

● Did not want to be the bearer of bad news
● Did not want to divulge personal health information
● Had fallen out with them
● Did not perceive the information to be important or the
risk to relatives to be very high

● Were preoccupied with their own grief or health concerns

Four index patients declined and three accepted the offer of
a “dear relative” letter. One index patient requested copies of
the genetic service pamphlet for distribution to relatives, rather
than a letter. No index patient asked that letters be sent directly
to at-risk relatives by the genetics service, and at no point in the
study did an index patient specifically refuse to disclose infor-
mation to at-risk relatives.

Informing first- to third-degree relatives

Within the intervention cohort, the relatives can be further
categorized by their degree of relatedness to the index patient.
First-degree relatives were more likely to have been informed
of their at-risk status compared with second- or third-degree
relatives. In first-degree relatives, 37/48 (77%) were definitely
informed and only 4/48 (8%) were “not informed.” In con-
trast, in third-degree relatives, only 4/18 (22%) were “defi-
nitely informed” and 11/18 (61%) were “not informed” (�2 �
24.20, P � 0.0001) (Fig. 2).

DISCUSSION

One of the primary reasons for undertaking genetic testing
in patients affected by inherited disorders is to provide the
opportunity for clinically unaffected relatives to be informed
of their genetic risk. Once informed that they are at-risk, un-
affected relatives can consider predictive genetic testing them-
selves. This information can be used to plan future medical,
reproductive, and other life decisions, with the aim of mini-
mizing the effect of the disorder. Despite this stated aim, there
is a paucity of evidence from genetic services about the fre-
quency that patients communicate genetic information to
their relatives, and whether support from the genetic service
increases the proportion of informed relatives.
We have shown that a relatively simple counseling interven-

tion consisting of additional follow-up counseling support can
significantly increase (36–61%) the proportion of close rela-
tives who are definitely informed of their genetic risk within 2
years after the initial diagnosis in the index patient. These fig-
ures were determined by documenting the number of at-risk
relatives that made contact with the genetic service, and pro-

vide the most accurate indication of the effectiveness of the
strategy. After controlling for gender, at-risk relatives in the
intervention cohort were 2.6 times more likely to have been
informed of their at-risk status at the end of the follow-up
period than at-risk relatives in the control cohort. This vali-
dates our finding that the specific genetic counseling interven-
tion significantly increases the frequency that at-risk relatives
are “definitely informed” about their risk status.
We also found that female at-risk relatives were almost 6

times more likely to be “definitely informed” thanmale at-risk
relatives. This finding is consistent with previous studies that
have shown that communication in families often occursmore
readily between female relatives.19

In the intervention cohort, the index patients reported that
they had informed an additional 17% of at-risk relatives in
addition to those who had made contact with the genetic ser-
vice. For these at-risk relatives and others who are considered
“not informed,” it is unverifiable whether they are making an
informed decision to not contact the genetics service, or
whether a lack of awareness or lack of understanding of their
at-risk status lies at the cause. However, when considering the
intervention cohort, combining the “apparently informed”
groupwith the “definitely informed” group, results in a poten-
tial frequency of 78% of at-risk relatives being informed of
their risk status.
Although we believe that “informed status” is the preferred

end point measure for a genetic counseling intervention, data
were also collected regarding the number of at-risk relatives
that had genetic testing to allow comparison with other studies
that utilized the uptake of genetic testing as an end point. As a
result of the counseling intervention, there was a similar in-
crease in the proportion of at-risk relatives who accessed ge-
netic testing, from 33% in the control cohort to 57% in the
intervention cohort.
These results compare favorably with those achieved by

other genetic services where an intervention has been em-
ployed to increase the number of informed at-risk relatives. In
a previous study, an effective use of letters sent directly from
the genetic service to at-risk relatives, resulted in a significant
increase from 23% to 40% of relatives who had their genetic
status clarified within a 2-year follow-up period.16

Follow-upmethods provided by genetic services vary, where
two alternative methods involve either direct contact from the
genetic service to at-risk relatives or proband-mediated con-
tact to at-risk relatives. The findings from this intervention
confirm that clients prefer that information be disseminated
primarily by the family, rather than by the genetics service. Of
the eight index patients who had not contacted all at-risk rela-
tives at the 3–6 month follow-up call, none accepted the offer
of the genetics service making direct contact with their at-risk
relatives. Four index patients accepted the offer of written ma-
terial that they could pass on to their relatives. This is consis-
tent with other studies that have cited participants who indi-
cate that they perceive themselves rather than the genetics
service as responsible for disseminating genetic information to
their relatives.2,7,18,20
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The results from this study demonstrating that first-degree
relatives are more likely to be informed of their at-risk status
than second- or third-degree relatives are consistent with pre-
viously published literature. In the intervention cohort, 92%of
first-degree relatives were “definitely” or “apparently” in-
formed of their at-risk status at the conclusion of the follow-up
period, compared with 80% of second degree relatives and
39% of third degree relatives. These results are supported by
previously published literature exploring patterns of commu-
nication in families that has shown that first-degree relatives
are not only more frequently informed but often also the first
people to be told genetic information.3,4,21

There are several limitations with the present study. Al-
though the results of this study are highly statistically signifi-
cant, the number of families involved is relatively small. There
are also some differences between the control and intervention
groups that cannot be controlled for, such as differences in
exact diagnosis and family size. The 3-year difference between
the beginning of the control and intervention cohorts may
have impacted on the results of this study because of the in-
creased awareness and social acceptance of genetics in the
community. This greater awareness may have facilitated fam-
ilies’ discussions about the genetic conditions, and resulted in
at-risk relatives becomingmore informed about their personal
risk status. Finally, in common with other studies of this type,
for at-risk relatives who do not make contact with the genetics
service, it is not possible to know what information has been
provided to them andwhy they have notmade contact with the
genetics service.

CONCLUSION

This study demonstrates that the provision of additional
follow-up support to patients who have received genetic test
results with implications for their relatives can significantly
increase the number of at-risk relatives who contact the genetic
service. This strategy allows individuals to retain the responsi-
bility of informing their at-risk relatives while receiving sup-
port from the genetic service.
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