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How communication of genetic information within the
family is addressed in genetic counselling: a
systematic review of research evidence

Álvaro Mendes*,1,2, Milena Paneque1,3, Liliana Sousa4, Angus Clarke5 and Jorge Sequeiros1,3

Supporting consultands to communicate risk information with their relatives is key to obtaining the full benefits of genetic health

care. To understand how health-care professionals address this issue in clinical practice and what interventions are used

specifically to assist consultands in their communication of genetic information to appropriate relatives, we conducted a

systematic review. Four electronic databases and four subject-specific journals were searched for papers published, in English,

between January 1997 and May 2014. Of 2926 papers identified initially, 14 papers met the inclusion criteria for the review

and were heterogeneous in design, setting and methods. Thematic data analysis has shown that dissemination of information

within families is actively encouraged and supported by professionals. Three overarching themes emerged: (1) direct contact

from genetic services: sending letters to relatives of mutation carriers; (2) professionals’ encouragement of initially reluctant

consultands to share relevant information with at-risk relatives and (3) assisting consultands in communicating genetic

information to their at-risk relatives, which included as subthemes (i) psychoeducational guidance and (ii) written information

aids. Findings suggest that professionals’ practice and interventions are predicated on the need to proactively encourage family

communication. We discuss this in the context of what guidance of consultands by professionals might be appropriate, as best

practices to facilitate family communication, and of the limits to non-directiveness in genetic counselling.
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INTRODUCTION

Supporting consultands of genetic services to effectively communicate
information about genetic risks with their relatives is key to obtaining
the full benefits of genetic health care.1 Genetic health practitioners
typically rely on the proband (or, for child probands, the parents) to
inform relatives about their potential at-risk status. Passing on such
information can be problematic, which may prevent relatives from
making informed choices regarding risk management of the disease
and life planning decisions.2 Individual characteristics and patterns of
family behaviour and relationships, disease characteristics and cultural
factors may withhold or delay disclosure of genetic information to at-
risk relatives, even when consultands see this as their personal
responsibility.3–7

Although guidelines recommend that professionals should not
contact family members directly, that also state that professionals
should actively encourage consultands to transmit relevant risk
information to relatives and support them throughout the commu-
nication process; however, there is lack of clarity regarding how this
should be done.8,9 There has been some discussion on how to cascade
information about genetic health risks to the relatives of patients with
familial hyper-cholesterolaemia, including the active contacting of
relatives directly by professionals, although this depends entirely upon
information provided by the proband.10 With genetic diseases
increasingly treatable and preventable, some recommend a more
proactive role of genetic professionals.11,12

A potential obstacle to professional encouragement of family
communication may be too great a respect for the principle of non-
directiveness, when understood as the rather unhelpful notion of
simply having to give the patient what they ask for.13 An adequate
notion of non-directiveness puts emphasis on the need sometimes to
challenge the statements, attitudes and beliefs of the consultand or
patient.14,15 Thus, too great an emphasis on respect for the patient’s
wish not to disclose information to relatives or the relatives’ wish not
to know may become a barrier to disclosure. This raises ethical issues
for health professionals and services, as their degree of responsibility
for ensuring relatives’ awareness of their risks – and the extent to
which they should be proactive in this task – have long been debated
in genetic health care.16,17

Previous reviews have been published on the process and outcomes
of communication of genetic information within families,18–20 includ-
ing the communication between children and their parents,21 the
factors influencing patterns of intrafamilial communication and
awareness,22,23 and on the analysis of the communication between
genetic specialists and patients.24 However, to our knowledge there has
been no systematic review of studies that have analysed how family
communication of information about genetic risks is addressed in
genetic counselling practice. This study aims to address that gap.
To inform discussion on the facilitation of family communication

about genetics, it is relevant to examine how genetic health-care
professionals deal with this issue in clinical practice. This systematic
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review aims to identify and critically reflect on the research evidence
available on this topic with the objective of answering the following
questions: (1) How and by what means is family communication
about genetics approached in genetic counselling practice? (2) What
are the actions taken by the professionals involved? (3) What are the
characteristics and contents of the interventions specifically assisting
consultands in their communication of genetic information to their
relatives?.

MATERIALS AND METHODS
This systematic review follows the process developed by the PRISMA
statement,25 including the definition of the relevant search terms, selection of
studies based on clear inclusion and exclusion criteria and quality appraisal of
papers.

Search strategy
The electronic databases PubMed, Academic Search Complete-EBSCO, Scopus,
Web of Science and Google Scholar were searched focussing on articles
published in English between January 1997 (after direct mutation detection
became available and pre-symptomatic testing protocols were generally
adopted)26 and May 2014. The search was limited to peer-reviewed journal
articles and was performed between January and May 2014. A preliminary
search was performed to determine the appropriate search terms; after
experimentation, the following terms were defined and searched: genetic
counsel(l)ing OR genetic services AND health professional OR genetic counsel(l)
or OR geneticist AND family OR relatives OR kin OR offspring AND commu-
nicat* OR disclos* OR transmi* OR shar*.
In addition, the indexes of four relevant journals (Journal of Genetic

Counseling, American Journal of Medical Genetics, Clinical Genetics and
European Journal of Human Genetics), as well as reference lists and key-author
searches were hand-searched to identify additional relevant articles missed by
this search strategy. Studies were selected and reviewed based on the inclusion
and exclusion criteria (Table 1).

Data evaluation
A total of 2926 papers were initially identified as potential papers for inclusion.
Of these, 372 were duplicates, leaving 2554 papers for examination. One
additional paper was identified in the hand-search. Based on the titles and
abstracts of the remaining papers, 2521 were excluded, leaving a total of 34
papers. The full papers of these studies were obtained. After complete reading
by the first and second authors, 20 papers were excluded from the analysis
(Figure 1). A total of 14 remaining papers met the inclusion criteria. All these
remaining papers were eligible for quality appraisal.

All titles and abstracts of the identified studies were independently assessed
by two authors (AM and MP) for inclusion or exclusion in the review. Papers
were excluded when both reviewers agreed that inclusion criteria were not met.
Disagreements were resolved by discussion. Eligible papers were assessed for
their quality using the tool suggested by Kmet et al.27 This tool is suitable for
evaluation of both quantitative and qualitative studies, using two types of
checklists for the studies’ appraisal. For each paper, a score between 0 and 2 was
assigned against each question (‘yes’= 2, ‘partial’= 1, ‘no’= 0). For studies
using mixed-methods design, we decided to score the papers using both
qualitative and quantitative checklists. Authors (AM and MP) independently
assessed each paper and then met to discuss scores; areas of disagreement were
discussed until consensus was reached. As the tool does not specify a cutoff
score to discard poor quality papers, we decided to adopt the criteria already
followed by Skirton et al,28 where a cutoff point of 60% was defined. The
reported score is the mean score of the assessments made by the authors.

Data analysis
Relevant data were extracted from the 14 studies included and were compiled
in Table 2 (see Supplementary Material). A meta-analysis of the data would not
be feasible given the variability among studies regarding study design,
interventions and populations. A thematic analysis was conducted to synthesize
the data qualitatively, aiming to identify overarching themes through an
iterative process of examining data displayed in the studies to identify themes or
patterns.29 Data are presented in narrative form. The analytic process was
enabled through ongoing discussion between the authors (AM and MP). Three
overarching themes emerged from the analysis of the data: (1) direct contact
from genetic services: letters sent to relatives of mutation carriers; (2)
professionals’ encouragement of initially reluctant consultands to share relevant
information with at-risk relatives and (3) assisting consultands in the
communication of information to at-risk relatives, which includes subthemes
(i) psychoeducational guidance and (ii) written information aids.

RESULTS

Description of the data
Data from the studies included are presented in Table 2. The countries
of origin of the 14 studies included in the review are: 6 – United States,
2 – The Netherlands, 2 – Australia, 1 – Sweden, 1 – United Kingdom
and 1 – Finland; 1 multisite study, involving both the United Kingdom
and Australia. The focus of the studies regarding type of disease was:
6 – hereditary cancers; 5 – combination of adult-onset inherited
conditions; 1 – combination of paediatric single gene conditions;
1 – inherited cardiac disease, and 1 – inherited hereditary cholesterol.
Regarding methods, studies used: 8 – quantitative methods (5 –

survey-based and 3 – clinical intervention studies); 3 – qualitative

Table 1 Inclusion and exclusion criteria

Inclusion criteria
- Papers documenting qualitative, quantitative or mixed-methods research, including randomised controlled trials;

- Papers including data on how genetic health-care professionals address the issue of family communication of genetic information in genetic counselling practice or other

specialist clinical genetics settings (where the paper reported data about genetic counselling practice more broadly, they were included if data related to how family

communication about genetics could be extracted from the overall data);

- Papers reporting the implementation of an intervention, support or tool focussed on the facilitation of the communication of information about genetic information in

families (where the paper reported data about interventions non-specifically addressing family communication about genetics, they were included if data related to how family

communication about genetics could be extracted from the overall data).

Exclusion criteria
- Papers describing clinical or professional guidelines, recommendations for practice, position papers on ethical or legal issues, conference abstracts, editorials or theory-

based or commentary papers;

- Papers that do not report analysis of qualitative and/or quantitative data;

- Papers solely documenting patient perceptions on the genetic counselling process or service delivery.
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methods; 2 – mixed-methods; 1 – randomised controlled trial.
Sample/participant sizes ranged from 16 to 626 participants. 9 studies
were published between 2000 and 2010, and 5 since 2011.

Themes that emerged from the studies
Direct contact from genetic services: letters sent to relatives of mutation
carriers. This theme comprises two papers30,31 presenting studies in
which services/professionals directly contact the family members
potentially at-risk. The two papers explore the acceptability and
feasibility of direct contact by genetic services to high-risk relatives
informing them about the availability of genetic counselling and
testing. Direct contact consisted in sending a letter to relatives of
mutation-positive consultands. In both studies, the wording of the
letters was in general terms and neither identified the proband nor
provided details about the disease; the time of sending this letter was
decided with the proband. No privacy or autonomy concerns were
reported by participants (the recipients of the letter). For those
relatives who contacted the genetic services seeking further informa-
tion, genetic counselling comprised the exploration of the pedigree
and discussions about advantages and disadvantages of genetic testing,
including possible psychological reactions and employment and
insurance issues. Post-test counselling was arranged and mutation
carriers were referred for surveillance measures. Results of these
studies show high levels of acceptability for genetic services to notify
high-risk relatives directly. This was corroborated by the absence of

adverse psychosocial and legal reactions, and the higher uptake of
genetic services to clarify their status by at-risk relatives contacted
directly than by those informed by family members.

Professionals’ encouragement of initially reluctant consultands to share
relevant information with at-risk relatives. This theme arose in three
papers with studies focussing on active nondisclosure, that is,
situations where consultands explicitly refuse to pass relevant risk
information to their relatives.32–34 Professionals’ practice included
encouragement of consultands about the appropriateness of sharing
relevant risk information with at-risk relatives, but without coercion.
In cases of explicit nondisclosure, professionals’ tried to persuade
consultands to disclose relevant information to relatives, including:32

further discussion with the consultand (to reinforce the importance of
disclosure and to clarify the consultands’ reasons for nondisclosure),
involving more experienced colleagues in the discussions with the
consultand, and using written reminders as efforts to encourage
disclosure; in no circumstance was coercion reported. Professionals
also reported having reflected upon the possibility of notifying at-risk
relatives without the consultands’ consent,33,34 for which colleagues’
advice, formal case discussion at a conference presentation and using
legal consultants and institutional review boards were the most
frequently utilised resources to inform their decision. The actual
disclosure of information to relatives without the consultand’s
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Figure 1 PRISMA 2009 flow diagram.

Communication of genetic information within the family
Á Mendes et al

317

European Journal of Human Genetics



T
a
b
le

2
O
ve
rv
ie
w

o
f
th
e
st
u
d
ie
s
in
c
lu
d
e
d
in

th
e
re
vi
e
w

R
ef
er
en

ce
Ai
m
s
of

th
e
st
ud

y
D
es
ig
n
an

d
m
et
ho

d
G
en

et
ic

co
nd

iti
on

(s
)

K
ey

fi
nd

in
gs

Q
ua

lit
y
as
se
ss
m
en

t
sc
or
e

an
d
qu

al
ity

is
su
es

A
kt
an

-C
ol
la
n

et
al
.3
0

To
ex
am

in
e
th
e
at
tit
ud

es
of

hi
gh

-r
is
k
fa
m
ily

m
em

be
rs

to
di
re
ct

co
nt
ac
t
by

th
e
ge
ne

tic
s

cl
in
ic

an
d
th
e
ps
yc
ho

so
ci
al

re
sp
on

se
s
to

ge
ne

tic
ris
k
co
m
m
un

ic
at
io
n

C
ro
ss
-s
ec
tio

na
l
su
rv
ey

st
ud

y.
P
ar
tic

ip
an

ts
w
er
e
2
8
6
ad

ul
ts

at
5
0
%

ris
k
fo
r
Ly
nc

h
sy
nd

ro
m
e
ag
ed

2
7
–
9
0
ye
ar
s,

co
nt
ac
te
d
by

le
tt
er

w
ith

an
en

cl
os
ed

re
pl
y
le
tt
er

w
ith

a
co
ns
en

t
fo
rm

.
O
f
th
es
e,

1
1
2
pa

rt
ic
ip
at
ed

in
co
un

se
lli
ng

an
d
P
T
in

a
ce
nt
ra
l
ho

sp
ita

l
in

Fi
nl
an

d.
D
es
cr
ip
tiv
e
st
at
is
tic

s
an

d
m
ea
su
re
s

of
va
ria

bi
lit
y
w
er
e
us
ed

fo
r
da

ta
an

al
ys
is

Ly
nc

h
sy
nd

ro
m
e

-
5
1
%

of
pa

rt
ic
ip
an

ts
co
ns
en

te
d
to

th
e

st
ud

y;
of

th
es
e,

9
2
%

ap
pr
ov
ed

th
e
di
re
ct

co
nt
ac
t
an

d
3
3
%

co
nt
ac
te
d
th
e
ge
ne

tic
se
rv
ic
e
se
ek
in
g
fu
rt
he

r
in
fo
rm

at
io
n

-
G
en

et
ic

co
un

se
lli
ng

fo
r
re
la
tiv
es

co
n-

ta
ct
in
g
ge
ne

tic
se
rv
ic
es

in
cl
ud

ed
:
ex
pl
or
a-

tio
n
of

th
e
pe

di
gr
ee

ac
co
rd
in
g
to

th
e

pa
rt
ic
ip
an

t
kn

ow
le
dg

e;
di
sc
us
si
on

of
th
e

pr
os

an
d
co
ns

of
th
e
up

ta
ke

of
P
T,

in
cl
ud

in
g

ps
yc
ho

lo
gi
ca
l
re
ac
tio

ns
an

d
em

pl
oy
m
en

t
an

d
in
su
ra
nc

e
is
su
es
.
P
os
t-
te
st

co
un

se
lli
ng

w
as

ar
ra
ng

ed
an

d
m
ut
at
io
n
ca
rr
ie
rs

w
er
e

re
fe
rr
ed

fo
r
su
rv
ei
lla

nc
e
ex
am

in
at
io
ns

8
7
%

(in
pu

t
va
ria

bl
es

on
ly

pa
rt
ia
lly

de
sc
rib

ed
;
co
nc

lu
si
on

s
on

ly
pa

rt
ia
lly

su
pp

or
te
d
by

th
e
re
su
lts
)

S
ut
he

rs
et

al
.3
1

To
co
m
pa

re
tw
o
m
et
ho

ds
of

in
fo
rm

in
g
at
-

ris
k
re
la
tiv
es

ab
ou

tt
he

av
ai
la
bi
lit
y
of

ge
ne

tic
te
st
in
g
fo
ra

fa
m
ili
al

di
so
rd
er

(1
)t
hr
ou

gh
th
e

pr
ob

an
d
an

d
(2
)
th
ro
ug

h
di
re
ct

co
nt
ac
t
of

th
e
ge
ne

tic
se
rv
ic
e

C
om

pa
ra
tiv
e,

qu
an

tit
at
iv
e
cl
in
ic
al

st
ud

y.
P
ar
tic

ip
an

ts
w
er
e
7
4
ki
nd

re
ds

w
ith

pa
th
o-

ge
ni
c
m
ut
at
io
ns

of
fa
m
ili
al

ca
nc

er
s.

C
on

-
su
lta

nd
s
of

a
A
us
tr
al
ia
n
fa
m
ili
al

ca
nc

er
cl
in
ic

w
er
e
as
ke
d
to

in
fo
rm

th
ei
r
re
la
tiv

es
ab

ou
t
th
e
av
ai
la
bi
lit
y
of

ge
ne

tic
te
st
in
g

(b
as
el
in
e
co
ho

rt
);
th
e
cl
in
ic
al

se
rv
ic
e

di
re
ct
ly

se
nt

le
tt
er
s
to

at
-r
is
k
re
la
tiv
es

in
fo
rm

in
g
th
at

ge
ne

tic
te
st
in
g
w
as

av
ai
la
bl
e

(in
te
rv
en

tio
n
co
ho

rt
).
O
ut
co
m
e
m
ea
su
re
s

w
er
e
th
e
nu

m
be

r
of

re
la
tiv

es
w
ho

se
ge
ne

tic
st
at
us

w
as

de
fi
ne

d.
D
at
a
an

al
ys
is

in
cl
ud

ed
Q
ui
-s
qu

ar
ed

te
st

or
tw
o-
ta
ile

d
t-
te
st

H
B
O
C
,
H
N
P
C
C
an

d
C
ow

de
n

sy
nd

ro
m
e

A
ft
er

id
en

tifi
ca
tio

n
of

pa
th
og
en

ic
m
ut
at
io
n,

th
e
pr
ob

an
d
ga
ve

co
nt
ac
t
de

ta
ils

of
ad

ul
t

cl
os
e
re
la
tiv
es
.
Th

e
ge
ne

tic
se
rv
ic
e
se
nt

a
le
tt
er

to
ea
ch

cl
os
e
re
la
tiv
e
(t
he

tim
in
g

be
in
g
de

ci
de

d
by

th
e
pr
ob

an
d)
.T

he
w
or
di
ng

of
th
is

le
tt
er

w
as

in
ge
ne

ra
l
te
rm

s
an

d
w
ith

ou
t
id
en

tif
yi
ng

th
e
pr
ob

an
d
or

pr
ov
id
in
g

de
ta
ils

ab
ou

t
th
e
ca
nc

er
ris

k.
If
th
e
pr
ob

an
d

w
as

un
w
ill
in
g
to

pr
ov
id
e
co
nt
ac
t
de

ta
ils

bu
t

ag
re
ed

to
co
nt
ac
t
th
e
re
la
tiv

e,
th
e
le
tt
er

w
as

gi
ve
n
to

th
e
pr
ob

an
d
to

pa
ss

to
th
e
re
la
tiv
e.

Th
e
av
er
ag
e
pr
op

or
tio

n
of

re
la
tiv
es

in
ea
ch

fa
m
ily

w
ho

se
ge
ne

tic
st
at
us

w
as

cl
ar
ifi
ed

w
as

2
3
%

in
th
e
ba

se
lin

e
co
ho

rt
an

d
4
0
%

in
th
e
in
te
rv
en

tio
n
co
ho

rt
.4

1
%

of
th
e
re
la
tiv

es
co
nt
ac
te
d
th
e
ge
ne

tic
se
rv
ic
e
(3
4
%

w
an

tin
g

in
fo
rm

at
io
n
on

ge
ne

tic
te
st
in
g
an

d
7
%

w
is
hi
ng

no
fu
rt
he

r
in
fo
rm

at
io
n
ab

ou
t
fa
m
il-

ia
l
ca
nc

er
ris

k)

7
5
%

(S
tu
dy
’s

ob
je
ct
iv
es

an
d
su
bj
ec
ts

ch
ar
ac
te
ris

tic
s
no

t
su
ffi
ci
en

tly
de

sc
rib

ed
,
no

ra
nd

om
al
lo
ca
tio

n
of

th
e

su
bj
ec
ts
,
bl
in
di
ng

of
th
e
su
bj
ec
ts

an
d

of
th
e
in
ve
st
ig
at
or
s
no

t
re
po

rt
ed

)

C
la
rk
e

et
al
.3
2

To
in
ve
st
ig
at
e
‘th

e
fr
eq

ue
nc

y
w
ith

w
hi
ch

ge
ne

tic
pr
of
es
si
on

al
s
be

ca
m
e
co
nc

er
ne

d
ab

ou
t
th
e
re
fu
sa
l
of

cl
ie
nt
s
to

di
sc
lo
se

im
po

rt
an

t
ge
ne

tic
in
fo
rm

at
io
n
to

th
ei
r
re
la
-

tiv
es
,
an

d
th
e
ac
tio

ns
ta
ke
n
by

pr
of
es
si
on

al
s’

M
ix
ed

-m
et
ho

ds
.
P
ro
sp
ec
tiv
e
an

al
ys
is

of
cl
in
ic
al

re
co
rd
s.

P
ar
tic

ip
an

ts
w
er
e
1
2

R
eg
io
na

l
G
en

et
ic

S
er
vi
ce
s
in

th
e
U
ni
te
d

K
in
gd

om
an

d
2
in

A
us
tr
al
ia
.
D
at
a
w
er
e

co
lle

ct
ed

du
rin

g
1
2
m
on

th
s.

D
at
a
an

al
ys
is

in
vo
lv
ed

:
de

sc
rip

tiv
e
st
at
is
tic

s
an

d
fr
eq

ue
n-

ci
es

an
d
th
em

at
ic

an
al
ys
is

W
id
e
ra
ng

e
of

co
nd

iti
on

s,
bu

t
m
ai
nl
y
H
D
,
ch

ro
m
os
om

e
tr
an

sl
oc
at
io
ns

an
d
H
C

sy
nd

ro
m
es

-
P
ro
fe
ss
io
na

l
ac
tio

ns
in
cl
ud

ed
ta
ki
ng

‘fu
rt
he

r
st
ep

s
to

pe
rs
ua

de
th
e
co
ns
ul
ta
nd

to
m
ak
e
a
di
sc
lo
su
re
’,
na

m
el
y:

fu
rt
he

r
di
sc
us
-

si
on

w
ith

th
e
co
ns
ul
ta
nd

(t
o
re
in
fo
rc
e
th
e

im
po

rt
an

ce
of

di
sc
lo
su
re

an
d
to

cl
ar
ify

th
e

co
ns
ul
ta
nd

s’
re
as
on

s
fo
r
no

nd
is
cl
os
ur
e)
,

in
vo
lv
in
g
m
or
e
ex
pe

rie
nc

ed
co
lle

ag
ue

s
in

th
e
di
sc
us
si
on

s
w
ith

th
e
co
ns
ul
ta
nd

,
an

d
us
in
g
w
rit
te
n
re
m
in
de

rs
as

ef
fo
rt
s
to

en
co
ur
ag
e
di
sc
lo
su
re
.
Th

er
e
w
as

no
di
sc
lo
-

su
re

of
in
fo
rm

at
io
n
to

re
la
tiv
es

w
ith

ou
t
th
e

co
ns
ul
ta
nd

’s
co
ns
en

t
-
A
ct
iv
e
of
fe
rs

to
fa
ci
lit
at
e
di
sc
lo
su
re

w
er
e

m
ad

e,
in
cl
ud

in
g:

gi
vi
ng

co
pi
es

of
th
e
su
m
-

m
ar
y
le
tt
er

or
‘o
pe

n
le
tt
er
s’

to
co
ns
ul
ta
nd

s,
su
gg
es
tin

g
th
es
e
to

be
pa

ss
ed

to
re
la
tiv
es

-
6
5
C
as
es

of
no

nd
is
cl
os
ur
e
w
er
e

re
po

rt
ed

,
re
pr
es
en

tin
g
o
1
%

of
th
e
cl
in
ic
al

w
or
kl
oa
d
in

th
e
pa

rt
ic
ip
an

t
in
st
itu

tio
ns

8
5
%

(V
ar
ia
nc

e
of

m
ai
n
re
su
lts

no
t

re
po

rt
ed

;
sa
m
pl
in
g
st
ra
te
gy

no
t

de
sc
rib

ed
;
re
fl
ex
iv
ity

of
th
e
ac
co
un

t
w
as

ab
se
nt
)

D
ug

an
et

al
.3
3

To
in
ve
st
ig
at
e
ge
ne

tic
co
un

se
llo

rs
’
cl
in
ic
al

ex
pe

rie
nc

e
in

w
ar
ni
ng

at
-r
is
k
re
la
tiv

es
an

d
id
en

tif
y
th
e
ke
y
as
pe

ct
s
of

th
ei
r
de

ci
si
on

-
m
ak
in
g
pr
oc
es
s

C
ro
ss
-s
ec
tio

na
l
on

lin
e
su
rv
ey

st
ud

y.
P
ar
tic

i-
pa

nt
s
w
er
e
2
5
9
ge
ne

tic
co
un

se
llo

rs
(m

ad
e

av
ai
la
bl
e
to

an
es
tim

at
ed

1
0
0
0
m
em

be
rs

of
th
e
U
S
N
at
io
na

l
S
oc
ie
ty

of
G
en

et
ic

C
ou

n-
se
lo
rs
).
D
at
a
an

al
ys
is

w
as

no
t
in
di
ca
te
d,

al
th
ou

gh
de

sc
rip

tiv
e
st
at
is
tic

s
ha

ve
be

en
us
ed

Fa
m
ili
al

tr
an

sl
oc
at
io
ns
,
H
C

sy
nd

ro
m
es
,
fr
ag
ile

-X
,
H
D

an
d
sp
ec
ifi
c
ge
ne

tic
sy
nd

ro
m
es

-
9
4
%

O
f
th
e
re
sp
on

de
nt
s
‘a
lw
ay
s’

or
‘o
ft
en

’
en

co
ur
ag
ed

pa
tie

nt
s
to

in
fo
rm

th
ei
r

at
-r
is
k
re
la
tiv

es
-
O
f
1
1
9
re
sp
on

de
nt
s
(4
6
%
)
ha

vi
ng

ha
d

pa
tie

nt
s
re
fu
si
ng

to
no

tif
y
at
-r
is
k
re
la
tiv

es
,

2
4
(2
1
%
)
re
po

rt
ed

th
at

th
ey

se
rio

us
ly

co
n-

si
de

re
d
w
ar
ni
ng

th
os
e
re
la
tiv
es

w
ith

ou
t

pa
tie

nt
's
co
ns
en

t;
of

th
es
e,

1
(4
.2
%
)
ac
tu
-

al
ly

di
d
di
sc
lo
se
d

-
A
dv
ic
e
fr
om

co
lle

ag
ue

s’
an

d
le
ga
l
co
n-

su
lta

nt
s
an

d
fo
rm

al
ca
se

di
sc
us
si
on

at
a

co
nf
er
en

ce
pr
es
en

ta
tio

n
w
er
e
us
ed

as
re
so
ur
ce
s
w
hi
le

re
fl
ec
tin

g
up

on
no

tif
yi
ng

at
-r
is
k
re
la
tiv

es

8
5
%

(E
st
im

at
e
of

va
ria

nc
e
of

th
e
m
ai
n

re
su
lts

no
t
re
po

rt
ed

;
m
et
ho

ds
an

d
da

ta
an

al
ys
is

on
ly

pa
rt
ia
lly

de
sc
rib

ed
)

Communication of genetic information within the family
Á Mendes et al

318

European Journal of Human Genetics



T
a
b
le

2
(C
o
n
ti
n
u
e
d
)

R
ef
er
en

ce
Ai
m
s
of

th
e
st
ud

y
D
es
ig
n
an

d
m
et
ho

d
G
en

et
ic

co
nd

iti
on

(s
)

K
ey

fi
nd

in
gs

Q
ua

lit
y
as
se
ss
m
en

t
sc
or
e

an
d
qu

al
ity

is
su
es

Fa
lk

et
al
.3
4

To
in
ve
st
ig
at
e
m
ed

ic
al

ge
ne

tic
is
ts
’
cl
in
ic
al

ex
pe

rie
nc

e
in

w
ar
ni
ng

at
-r
is
k
re
la
tiv
es

an
d

id
en

tif
y
th
e
ke
y
as
pe

ct
s
of

th
ei
r
de

ci
si
on

-
m
ak
in
g
pr
oc
es
s

C
ro
ss
-s
ec
tio

na
l
su
rv
ey

st
ud

y.
P
ar
tic

ip
an

ts
w
er
e
2
0
6
m
ed

ic
al

ge
ne

tic
is
ts

(o
bt
ai
ne

d
fr
om

8
0
0
m
em

be
rs

of
th
e
A
m
er
ic
an

S
oc
ie
ty

of
M
ed

ic
al

G
en

et
ic
s
m
em

be
r
lis
ts
).
D
at
a

an
al
ys
is

in
vo
lv
ed

de
sc
rip

tiv
e
st
at
is
tic

s;
gr
ou

p
co
m
pa

ris
on

s
w
er
e
m
ad

e
us
in
g
χ2

an
al
ys
is

or
Fi
sh
er
’s

ex
ac
t
te
st
.
S
ta
tis
tic

al
an

al
ys
is

w
as

do
ne

us
in
g
S
A
S
v8

.1
(S
A
S

In
st
itu

te
,
C
ar
ey
,
N
C
,
U
S
A
)

Fa
m
ili
al

tr
an

sl
oc
at
io
ns
,
H
C

sy
nd

ro
m
es
,
fr
ag
ile

-X
,
H
D
,

ge
ne

tic
sy
nd

ro
m
es

an
d
la
te
-

on
se
t,
X-
lin

ke
d,

m
et
ab

ol
ic

an
d
ca
rd
ia
c
di
so
rd
er
s

-
9
7
%

O
f
th
e
re
sp
on

de
nt
s
‘a
lw
ay
s’

or
‘o
ft
en

’
en

co
ur
ag
ed

pa
tie

nt
s
to

in
fo
rm

th
ei
r

at
-r
is
k
re
la
tiv
es

-
O
f
th
e
1
2
3
re
sp
on

de
nt
s
(6
0
%
)
ha

vi
ng

ha
d
pa

tie
nt
s
re
fu
si
ng

to
no

tif
y
at
-r
is
k
re
la
-

tiv
es
,
3
1
(2
5
%
)
re
po

rt
ed

th
at

th
ey

se
rio

us
ly

co
ns
id
er
ed

w
ar
ni
ng

th
os
e
re
la
tiv

es
w
ith

ou
t

pa
tie

nt
co
ns
en

t;
of

th
es
e,

4
(1
2
,9
%
)
ac
tu
-

al
ly

di
d
w
ar
ne

d
re
la
tiv
es

w
ith

ou
t
pa

tie
nt
s’

co
ns
en

t
-
E
nc

ou
nt
er
s
w
ith

co
lle

ag
ue

s
an

d
w
ith

le
ga
l
co
ns
ul
ta
nt
s,

as
w
el
l
as

se
ek
in
g
ex
pe

rt
op

in
io
n
fr
om

an
in
st
itu

tio
na

l
et
hi
cs

co
m
-

m
itt
ee

w
er
e
us
ed

as
re
so
ur
ce
s
w
hi
le

re
fl
ec
tin

g
up

on
no

tif
yi
ng

at
-r
is
k
re
la
tiv

es
.

8
3
%

(S
ub

je
ct

ch
ar
ac
te
ris

tic
s
an

d
in
pu

t
va
ria

bl
es

on
ly

pa
rt
ia
lly

de
sc
rib

ed
;
es
ti-

m
at
e
of

va
ria

nc
e
of

th
e
m
ai
n
re
su
lts

no
t

re
po

rt
ed

)

G
al
lo

et
al

3
5

To
ex
am

in
e
he

al
th
-c
ar
e
pr
of
es
si
on

al
s’

vi
ew

s
an

d
st
ra
te
gi
es

fo
r
in
di
vi
du

al
iz
in
g
in
fo
rm

a-
tio

n
sh
ar
in
g
w
he

n
w
or
ki
ng

w
ith

fa
m
ili
es

w
ho

ha
ve

a
ch

ild
w
ith

a
ge
ne

tic
co
nd

iti
on

Q
ua

lit
at
iv
e
de

sc
rip

tiv
e
st
ud

y.
P
ar
tic

ip
an

ts
w
er
e
3
7
he

al
th
-c
ar
e
pr
of
es
si
on

al
s
fr
om

3
cl
in
ic
al

si
te
s
in

th
e
U
ni
te
s
S
ta
te
s,

re
pr
e-

se
nt
in
g
1
0
ph

ys
ic
ia
ns

(3
ge
ne

tic
is
ts
),
8

re
gi
st
er
ed

nu
rs
es
,
8
ge
ne

tic
co
un

se
llo

rs
,

5
nu

tr
iti
on

is
ts
,
4
so
ci
al

w
or
ke
rs

an
d
2

ad
va
nc

ed
pr
ac
tic

e
nu

rs
es
.
Th

em
at
ic

an
al
y-

si
s
w
as

ap
pl
ie
d
to

an
al
ys
e
th
e
da

ta
fr
om

se
m
is
tr
uc

tu
re
d
in
te
rv
ie
w
s

P
he

ny
lk
et
on

ur
ia
,
si
cl
e
ce
ll

di
se
as
e,

cy
st
ic

fi
br
os
is
,
ne

u-
ro
fi
br
om

at
os
is
,
ha

em
op

hi
lia

,
th
al
as
sa
em

ia
,
M
ar
fa
n
sy
n-

dr
om

e
an

d
vo
n
W
ill
eb

ra
nd

di
se
as
e

-
In

cl
in
ic
s
w
ith

ge
ne

tic
co
un

se
llo

rs
,
th
e

te
st
in
g
im

pl
ic
at
io
ns

to
ot
he

r
fa
m
ily

m
em

-
be

rs
w
er
e
ex
pl
or
ed

.
G
ui
da

nc
e
on

sh
ar
in
g

in
fo
rm

at
io
n
ab

ou
t
th
e
co
nd

iti
on

w
ith

ch
il-

dr
en

an
d
ot
he

rs
w
as

pr
ov
id
ed

,
in
cl
ud

in
g

ta
ilo

rin
g
co
nt
en

t
to

th
e
ch

ild
re
n’
s
ag
e
an

d
st
ag
e
of

de
ve
lo
pm

en
t

-
Th

e
pa

re
nt
’s

op
in
io
n
ab

ou
t
ho

w
th
is

in
fo
rm

at
io
n
sh
ou

ld
be

sh
ar
ed

w
as

al
so

ta
k-

in
g
in
to

ac
co
un

t.
A
ls
o,

th
e
ne

ed
to

sh
ar
e

in
fo
rm

at
io
n
w
ith

ot
he

rs
(e
xt
en

de
d
fa
m
ily
,

ca
re
gi
ve
rs
,
sc
ho

ol
pe

rs
on

ne
l)
w
as

ex
pl
or
ed

,
in
cl
ud

in
g
po

te
nt
ia
lly

at
-r
is
k
fa
m
ily

m
em

be
rs

9
0
%

(R
efl

ex
iv
ity

of
th
e
ac
co
un

t
w
as

no
t
re
po

rt
ed

)

S
to
l
et

al
3
6

To
ex
pl
or
e
th
e
at
tit
ud

es
to
w
ar
ds

in
fo
rm

in
g

fa
m
ily

m
em

be
rs

an
d
re
le
va
nt

pr
ac
tic

es
am

on
g
cl
in
ic
al

ge
ne

tic
is
ts

Q
ua

lit
at
iv
e,

in
te
rv
ie
w
-b
as
ed

st
ud

y.
P
ar
tic

i-
pa

nt
s
w
er
e
9
cl
in
ic
al

ge
ne

tic
is
ts

fr
om

ge
ne

tic
ce
nt
re
s
in

th
e
N
et
he

rla
nd

s
an

d
7

ad
di
tio

na
l
ke
y
pe

rs
on

ne
l
on

th
e
et
hi
ca
l,

le
ga
l
an

d
so
ci
al

as
pe

ct
s
of

ge
ne

tic
s
(1

m
ed

ic
al

so
ci
ol
og
is
t,
2
la
w
ye
rs
,
3
et
hi
ci
st
s

an
d
1
ph

ilo
so
ph

er
of

sc
ie
nc

e)
.
Th

em
at
ic

an
al
ys
is

w
as

us
ed

to
an

al
ys
e
da

ta

H
C
sy
nd

ro
m
es

-
C
lin

ic
al

ge
ne

tic
is
ts

st
at
ed

th
at

th
ey

in
st
ru
ct

co
ns
ul
ta
nd

s
to

in
fo
rm

th
ei
r
re
la
tiv
es

in
st
ea
d
of

m
ak
in
g
a
di
re
ct

co
nt
ac
t
th
em

-
se
lv
es

-
R
ea
so
ns

gi
ve
n
fo
r
th
is
pr
ac
tic

e
lie

in
th
e

so
-c
al
le
d
‘m

or
es
’
of

cl
in
ic
al

ge
ne

tic
s,

th
at

is
,t
he

ne
ed

to
fo
llo

w
a
au

to
no

m
y-
ba

se
d
an

d
no

nd
ire

ct
iv
e
ap

pr
oa
ch

;
th
e
rig

ht
of

th
e

re
la
tiv
es

no
t
to

kn
ow

;t
he

la
ck

of
a
un

iv
er
sa
l

w
is
h
am

on
g
re
la
tiv

es
to

be
in
fo
rm

ed
;
le
ga
l

re
st
ric

tio
ns

im
po

se
d
to

ge
ne

tic
is
ts

re
ga
rd
in
g

di
re
ct

co
nt
ac
t
to

re
la
tiv

es
;
th
e
re
sp
on

si
bi
lit
y

of
th
e
pr
ob

an
d
an

d
th
e
w
el
fa
re

of
th
e
fa
m
ily

an
d
la
ck

of
re
so
ur
ce
s

6
2
%

(S
am

pl
in
g
st
ra
te
gy
,
da

ta
co
lle

c-
tio

n
an

d
da

ta
an

al
ys
is

on
ly

pa
rt
ia
lly

de
sc
rib

ed
;
no

ve
rifi

ca
tio

n
of

cr
ed

ib
ili
ty
;

re
fl
ex
iv
ity

of
th
e
ac
co
un

t
w
as

ab
se
nt
;

co
nc

lu
si
on

s
on

ly
pa

rt
ia
lly

su
pp

or
te
d
by

th
e
re
su
lts
)

Fo
rr
es
t

et
al
.3
7

To
in
ve
st
ig
at
e
ge
ne

tic
he

al
th

pr
of
es
si
on

al
s’

pr
ac
tic

e
re
ga
rd
in
g
th
e
fa
m
ili
al

im
pl
ic
at
io
ns

of
a
ge
ne

tic
di
ag
no

si
s
an

d
su
bs
eq

ue
nt

fa
m
ily

co
m
m
un

ic
at
io
n

C
ro
ss
-s
ec
tio

na
l
on

lin
e
su
rv
ey

st
ud

y.
P
ar
tic

i-
pa

nt
s
w
er
e
6
2
6
ge
ne

tic
he

al
th

pr
of
es
si
on

al
s

re
cr
ui
te
d
in
te
rn
at
io
na

lly
th
ro
ug

h
pr
of
es
-

si
on

al
bo

di
es

an
d
so
ci
et
ie
s
(f
ro
m

7
9
6
w
ho

in
iti
al
ly

ac
ce
ss
ed

th
e
su
rv
ey
).
Th

e
m
aj
or
ity

of
th
e
re
sp
on

de
nt
s
w
er
e
fr
om

N
or
th

A
m
er
ic
a

(t
he

U
ni
te
d
S
ta
te
s
an

d
C
an

ad
a)
,E

ur
op

e
an

d
th
e
U
ni
te
d
K
in
gd

om
,
an

d
A
us
tr
al
as
ia
.
D
at
a

an
al
ys
is

in
cl
ud

ed
de

sc
rip

tiv
e
st
at
is
tic

s;
lo
gi
st
ic

re
gr
es
si
on

an
d
χ2

te
st

w
er
e
us
ed

D
is
ea
se
-s
ce
na

rio
s
w
er
e
pr
e-

se
nt
ed

in
th
e
su
rv
ey
:
H
H
,

FA
P
,
H
D

an
d
a
ba

la
nc

ed
re
ci
pr
oc
al

ch
ro
m
os
om

al
tr
an

sl
oc
at
io
n

-
9
8
%

O
f
th
e
re
sp
on

de
nt
s
st
at
ed

th
ey

‘c
on

si
st
en

tly
co
un

se
l
co
ns
ul
ta
nd

s
ab

ou
t
th
e

fa
m
ili
al

im
pl
ic
at
io
n
of

a
ge
ne

tic
di
ag
no

si
s

-
D
ur
in
g
co
ns
ul
ta
tio

ns
th
e
co
un

se
lli
ng

m
ai
nl
y
in
cl
ud

ed
:
ex
pl
ai
ni
ng

ho
w

fa
m
ily

m
em

be
rs

co
ul
d
ha

ve
al
so

in
he

rit
ed

th
e

ge
ne

tic
co
nd

iti
on

;
id
en

tifi
ca
tio

n
of

at
-r
is
k-

re
la
tiv
es

an
d
en

co
ur
ag
em

en
t
to

co
m
m
un

i-
ca
te

w
ith

re
la
tiv
es

-
A
ft
er

co
ns
ul
ta
tio

ns
,
re
sp
on

de
nt
s
st
at
ed

:
th
ey

al
w
ay
s
se
nd

su
m
m
ar
y
le
tt
er
s
to

co
n-

su
lta

nd
s
(7
9
%
);
se
nd

ge
ne

ric
le
tt
er
s
fo
r
at
-

ris
k
fa
m
ily

m
em

be
rs

(7
%

al
w
ay
s
se
nd

an
d

5
2
%

do
it
so
m
et
im

es
);
of
fe
rin

g
fo
llo

w
-u
p

ap
po

in
tm

en
ts

to
su
pp

or
tc

on
su
lta

nd
s
(5
9
%
)

an
d
gi
vi
ng

co
nt
ac
t
de

ta
ils

an
d
in
fo
rm

at
io
n

ab
ou

t
th
e
ge
ne

tic
co
nd

iti
on

(‘t
he

gr
ea
t

m
aj
or
ity
’)

9
8
%

(I
np

ut
va
ria

bl
es

on
ly

pa
rt
ia
lly

de
sc
rib

ed
)

Communication of genetic information within the family
Á Mendes et al

319

European Journal of Human Genetics



T
a
b
le

2
(C
o
n
ti
n
u
e
d
)

R
ef
er
en

ce
Ai
m
s
of

th
e
st
ud

y
D
es
ig
n
an

d
m
et
ho

d
G
en

et
ic

co
nd

iti
on

(s
)

K
ey

fi
nd

in
gs

Q
ua

lit
y
as
se
ss
m
en

t
sc
or
e

an
d
qu

al
ity

is
su
es

M
on

tg
om

er
y

et
al
.3
8

‘T
o
ev
al
ua

te
th
e
ef
fi
ca
cy

of
a
co
m
m
un

ic
a-

tio
n
sk
ill
s-
bu

ild
in
g
in
te
rv
en

tio
n
to

pr
ep

ar
e

pr
ob

an
ds

to
ex
pl
ai
n
th
ei
r
B
R
CA

1
/2

te
st

re
su
lts

to
fi
rs
t-
de

gr
ee

re
la
tiv
es
’

R
C
T.

4
2
2
P
ar
tic

ip
an

ts
w
er
e
re
cr
ui
te
d
fr
om

th
e
R
is
k
A
ss
es
sm

en
t
P
ro
gr
am

at
Fo

x
C
ha

se
C
an

ce
r
C
en

te
r,
U
S
,
an

d
ra
nd

om
iz
ed

;
da

ta
fr
om

2
4
9
pa

rt
ic
ip
an

ts
w
er
e
an

al
ys
ed

(1
3
7

co
nt
ro
l
an

d
1
1
2
in
te
rv
en

tio
n
–
5
9
%

of
th
e

to
ta
l
of

el
ig
ib
le

pa
rt
ic
ip
an

ts
).
Va

rio
us

ps
y-

ch
os
oc
ia
l
an

d
co
m
m
un

ic
at
io
n-
ba

se
d
su
r-

ve
ys

w
er
e
co
m
pl
et
ed

be
fo
re

th
e
di
sc
lo
su
re

se
ss
io
n
an

d
af
te
r
in
te
rv
en

tio
n.

P
rim

ar
y
ou

t-
co
m
es

w
er
e
th
e
pe

rc
en

ta
ge

of
pr
ob

an
ds

sh
ar
in
g
te
st

re
su
lts

an
d
th
e
le
ve
l
of

di
st
re
ss

as
so
ci
at
ed

w
ith

sh
ar
in
g.

D
at
a
an

al
ys
is

w
as

pe
rf
or
m
ed

us
in
g
S
A
S
st
at
is
tic

al
so
ft
w
ar
e

H
B
O
C

-
P
ro
ba

nd
s
sh
ar
ed

te
st

re
su
lts

w
ith

8
0
.1
%

of
th
e
re
la
tiv
es

-
P
er
ce
iv
ed

co
nt
ro
l
an

d
sp
ec
ifi
c
so
ci
al

in
fl
ue

nc
e
w
er
e
as
so
ci
at
ed

w
ith

sh
ar
in
g;

in
di
vi
du

al
s
w
ith

hi
gh

er
de

pr
es
si
on

sy
m
p-

to
m
s
w
er
e
le
ss

lik
el
y
to

sh
ar
e
th
ei
r
te
st

re
su
lts

-
‘T
he

re
w
er
e
no

si
gn

ifi
ca
nt

di
ff
er
en

ce
s

be
tw
ee
n
st
ud

y
gr
ou

ps
in

th
e
pr
im

ar
y
ou

t-
co
m
es
’

-
D
is
cu

ss
io
ns

w
ith

pa
rt
ic
ip
an

ts
ab

ou
t

co
m
m
un

ic
at
io
n
of

ge
ne

tic
in
fo
rm

at
io
n
to

re
la
tiv

es
w
er
e
he

ld
in

tw
o
di
ff
er
en

t
m
om

en
ts
:
du

rin
g
th
e
pr
e-
te
st

ge
ne

tic
co
un

-
se
lli
ng

se
ss
io
n,

re
la
tiv
es

w
ho

co
ul
d
be

ne
fi
t

fr
om

th
e
in
fo
rm

at
io
n
w
er
e
id
en

tifi
ed

,
th
e

co
m
m
un

ic
at
io
n
fo
rm

at
to

re
ac
h
th
em

w
as

ch
os
en

,
an

d
ho

w
m
uc

h
re
la
tiv

es
al
re
ad

y
kn

ew
an

d
w
an

t
to

kn
ow

w
as

as
se
ss
ed

;
af
te
r

th
e
di
sc
lo
su
re

se
ss
io
n,

gu
id
an

ce
on

an
ad

ap
te
d
ve
rs
io
n
of

th
e
B
uc

km
an

’s
‘B
re
ak
in
g

B
ad

N
ew

s’
m
od

el
(D
al
y
et

al
,
1
9
9
9
)
w
as

pr
ov
id
ed

,
in
cl
ud

in
g:

ho
w

to
sh
ar
e
th
e
te
st

re
su
lt
w
ith

re
la
tiv
es
,
re
sp
on

di
ng

to
fa
m
ily

m
em

be
rs
’
em

ot
io
na

lr
ea
ct
io
ns

an
d
pr
ov
id
in
g

ge
ne

tic
co
un

se
lli
ng

re
so
ur
ce
s
to

fa
m
ily

m
em

be
rs
.

-
A
re
so
ur
ce

gu
id
e
ou

tli
ni
ng

ca
nc

er
ris

k
fa
ct
or
s,

fa
m
ily

hi
st
or
y,

th
e
be

ne
fi
ts

an
d

lim
ita

tio
ns

of
ge
ne

tic
te
st
in
g
an

d
a
su
m
m
ar
y

of
th
e
co
m
m
un

ic
at
io
n
st
ra
te
gy

w
as

gi
ve
n
to

ea
ch

pa
rt
ic
ip
an

t,
as

w
el
l
as

a
co
py

of
th
e

N
at
io
na

lA
ct
io
n
P
la
n
on

br
ea
st

ca
nc

er
vi
de

o
‘G
en

et
ic

Te
st
in
g
fo
r
B
re
as
t
C
an

ce
r
R
is
k:

It
’s

Yo
ur

C
ho

ic
e’

9
5
%

(S
ub

je
ct
s
ch

ar
ac
te
ris
tic

s
no

t
su
f-

fi
ci
en

tly
de

sc
rib

ed
)

R
os
ha

na
i

et
al
.3
9

‘T
o
in
ve
st
ig
at
e
th
e
ef
fe
ct

of
an

in
fo
rm

at
io
na

l
in
te
rv
en

tio
n
on

co
un

se
le
es
’
kn

ow
le
dg

e,
ris
k

pe
rc
ep

tio
n,

co
m
m
un

ic
at
io
n
of

in
fo
rm

at
io
n

to
at
-r
is
k
re
la
tiv
es

an
d
sa
tis

fa
ct
io
n
w
ith

th
e

se
rv
ic
e’

R
an

do
m
iz
ed

in
te
rv
en

tio
n
st
ud

y.
P
ar
tic

ip
an

ts
w
er
e
1
4
7
co
ns
ul
ta
nd

s
af
fe
ct
ed

by
ca
nc

er
an

d/
or

w
ith

a
fa
m
ily

hi
st
or
y
of

ca
nc

er
an

d
8
2
of

th
ei
r
re
la
tiv
es
.
D
at
a
on

fa
m
ily

co
m
-

m
un

ic
at
io
n
ab

ou
t
ge
ne

tic
in
fo
rm

at
io
n
w
er
e

ob
ta
in
ed

be
fo
re

co
un

se
lli
ng

,
an

d
at

2
-
an

d
8
-m

on
th

fo
llo

w
-u
p
th
ro
ug

h
a
se
m
is
tr
uc

tu
re
d

te
le
ph

on
e
in
te
rv
ie
w
;
af
te
r
th
e
8
-m

on
th

fo
l-

lo
w
-u
p,

th
e
re
fe
rr
ed

re
la
tiv
es

w
er
e
co
nt
ac
te
d

in
w
rit
in
g
to

an
sw

er
a
qu

es
tio

nn
ai
re

in
ve
s-

tig
at
in
g
th
ei
r
ps
yc
ho

lo
gi
ca
l
di
st
re
ss

an
d

as
pe

ct
s
ab

ou
t
th
e
sh
ar
ed

in
fo
rm

at
io
n
w
ith

re
la
tiv

es

H
C
sy
nd

ro
m
es

-
Le

ve
l
of

kn
ow

le
dg

e
ab

ou
t
ris
k
in

th
e

in
te
rv
en

tio
n
gr
ou

p
in
cr
ea
se
d
si
gn

ifi
ca
nt
ly

ov
er

tim
e

-
C
or
re
ct

es
tim

at
io
n
of

pe
rs
on

al
ris
k

in
cr
ea
se
d
si
gn

ifi
ca
nt
ly

in
bo

th
gr
ou

ps
af
te
r

2
w
ee
ks
,
bu

t
de

cl
in
ed

at
th
e
8
-m

on
th

fo
llo

w
-u
p

-
A
t
th
e
8
-m

on
th

fo
llo

w
-u
p,

7
3
%

of
th
e

co
ns
ul
ta
nd

s
in

bo
th

gr
ou

ps
re
po

rt
ed

th
at

th
ey

ha
d
in
fo
rm

ed
al
l
th
ei
r
re
la
tiv

es
-
C
on

su
lta

nd
s
in

th
e
in
te
rv
en

tio
n
gr
ou

p
w
er
e
si
gn

ifi
ca
nt
ly

m
or
e
sa
tis

fi
ed

w
ith

th
e

co
nt
en

t
of

th
e
gi
ve
n
in
fo
rm

at
io
n
an

d
w
ith

th
e
w
ay

of
in
fo
rm

in
g
re
la
tiv

es
-
D
ur
in
g
th
e
fi
rs
t
ge
ne

tic
co
un

se
lli
ng

se
ss
io
n,

a
cl
in
ic
al

ge
ne

tic
is
t
pr
ov
id
ed

in
fo
r-

m
at
io
n
ab

ou
t
H
C
an

d
ris
ks
,
ba

si
c
ge
ne

tic
s,

es
tim

at
ed

ris
ks

fo
r
re
la
tiv

es
,
ge
ne

tic
te
st
in
g

an
d
su
rv
ei
lla

nc
e
pr
og
ra
m
m
es

an
d
th
e

im
po

rt
an

ce
of

co
m
m
un

ic
at
in
g
th
is

in
fo
rm

a-
tio

n
to

at
-r
is
k
re
la
tiv
es

-
A
ft
er

th
e
co
ns
ul
ta
tio

n,
fo
r
th
e
pa

rt
ic
i-

pa
nt
s
in

th
e
in
te
rv
en

tio
n
gr
ou

p,
a
sp
ec
ia
lis
t

nu
rs
e
ex
pl
ai
ne

d
th
e
pe

di
gr
ee

an
d
as
ke
d

co
ns
ul
ta
nd

s
to

es
tim

at
e
th
ei
r
ris

k
an

d
id
en

tif
y
at
-r
is
k
re
la
tiv

es
an

d
ex
pl
or
ed

co
n-

su
lta

nd
s’

in
te
nt
io
ns

to
in
fo
rm

at
-r
is
k
re
la
-

tiv
es
;
in

ca
se
s
w
he

re
th
ey

di
d
no

t
pl
an

to
sh
ar
e
th
is
in
fo
rm

at
io
n,

re
as
on

s
fo
r
th
is
w
er
e

so
ug

ht
an

d
he

lp
w
as

pr
ov
id
ed

to
tr
y
to

1
0
0
%

Communication of genetic information within the family
Á Mendes et al

320

European Journal of Human Genetics



T
a
b
le

2
(C
o
n
ti
n
u
e
d
)

R
ef
er
en

ce
Ai
m
s
of

th
e
st
ud

y
D
es
ig
n
an

d
m
et
ho

d
G
en

et
ic

co
nd

iti
on

(s
)

K
ey

fi
nd

in
gs

Q
ua

lit
y
as
se
ss
m
en

t
sc
or
e

an
d
qu

al
ity

is
su
es

ov
er
co
m
e
pe

rc
ei
ve
d
ba

rr
ie
rs
.
G
ui
da

nc
e
fo
r

th
e
di
sc
lo
su
re

pr
oc
es
s
ba

se
d
on

B
uc

km
an

’s
‘B
re
ak
in
g
ba

d
ne

w
s’

m
od

el
(B
uc

km
an

4
4 )

w
as

al
so

pr
ov
id
ed

.
C
on

su
lta

nd
s
w
er
e
al
so

gi
ve
n
ai
ds

to
be

us
ed

in
th
e
co
m
m
un

ic
at
io
n

w
ith

re
la
tiv
es
:a

pa
m
ph

le
tw

ith
ba

si
c
ge
ne

tic
co
nc

ep
ts
an

d
in
fo
rm

at
io
n
ab

ou
tt
he

ir
ty
pe

of
H
C
,
a
vi
de

ot
ap

e
of

th
e
co
un

se
lli
ng

se
ss
io
n

an
d
a
co
py

of
th
ei
r
m
ed

ic
al

re
co
rd
s
an

d
of

th
e
pe

di
gr
ee

Fo
rr
es
t

et
al
.4
0

‘T
o
de

te
rm

in
e
w
he

th
er

th
e
pr
ov
is
io
n
of

ad
di
tio

na
lg

en
et
ic

co
un

se
lli
ng

su
pp

or
tc

ou
ld

im
pr
ov
e
th
e
up

ta
ke

of
ge
ne

tic
se
rv
ic
es

by
at
-

ris
k
re
la
tiv

es
of

pr
ob

an
ds
’

In
te
rv
en

tio
n,

co
ho

rt
-b
as
ed

st
ud

y.
P
ar
tic

i-
pa

nt
s
w
er
e
1
5
0
fa
m
ily

m
em

be
rs

in
1
9

di
ff
er
en

t
ki
nd

re
ds

ac
ro
ss

tw
o
co
ho

rt
s
(o
ne

co
m
pr
is
in
g
pa

tie
nt
s
w
ho

w
er
e
di
ag
no

se
d

w
ith

a
ge
ne

tic
co
nd

iti
on

w
ith

fa
m
ili
al

im
pl
ic
at
io
ns

an
d
co
m
pa

re
d
w
ith

a
co
nt
ro
l

co
ho

rt
)
re
cr
ui
te
d
at

th
e
Ta

sm
an

ia
n
C
lin

ic
al

G
en

et
ic
s
S
er
vi
ce
,
A
us
tr
al
ia
.
D
at
a
an

al
ys
is

in
cl
ud

ed
de

sc
rip

tiv
e
st
at
is
tic

s:
χ2

te
st

an
d

lo
gi
st
ic

re
gr
es
si
on

.
S
ta
tis
tic

al
an

al
ys
is

w
as

do
ne

us
in
g
E
pi
In
fo

S
ta
tis
tic

al
P
ro
gr
am

ve
r-

si
on

3
.3
.2
,
ce
nt
re
s
fo
r
D
is
ea
se

C
on

tr
ol

an
d

P
re
ve
nt
io
n,

U
S
A

B
al
an

ce
d
re
ci
pr
oc
al

ch
ro
-

m
os
om

al
tr
an

sl
oc
at
io
n,

H
B
O
C,

H
N
P
C
C
,
m
ul
tip

le
en

do
cr
in
e
ne

op
la
si
a
ty
pe

1
,

P
eu

tz
-J
eh

ge
r
sy
nd

ro
m
e
or

X-
lin

ke
d
co
nd

iti
on

-
Th

e
pr
op

or
tio

n
of

at
-r
is
k
re
la
tiv

es
w
ho

co
nt
ac
te
d
th
e
ge
ne

tic
se
rv
ic
es

w
as

6
1
%

in
th
e
in
te
rv
en

tio
n
co
ho

rt
an

d
3
6
%

in
th
e

co
nt
ro
l
gr
ou

p
-
Fe

m
al
e
at
-r
is
k
re
la
tiv

es
w
er
e
5
.9

tim
es

m
or
e
lik

el
y
to

be
‘d
efi

ni
te
ly

in
fo
rm

ed
’
th
an

m
al
e
at
-r
is
k
re
la
tiv

es
-
In

th
e
in
te
rv
en

tio
n
co
ho

rt
fa
m
ily

co
m
-

m
un

ic
at
io
n
w
as

ad
dr
es
se
d
as

fo
llo

w
s:
be

fo
re

re
su
lt
di
sc
lo
su
re
,
ex
pl
or
at
io
n
of

pe
di
gr
ee

an
d
id
en

tifi
ca
tio

n
of

at
-r
is
k
re
la
tiv
es
;
at

re
su
lt
di
sc
lo
su
re
,
th
e
im

po
rt
an

ce
of

di
sc
lo
-

su
re

to
at
-r
is
k
re
la
tiv

es
w
as

st
re
ss
ed

an
d
a

fo
llo

w
-u
p
le
tt
er

co
ve
rin

g
th
es
e
as
pe

ct
s
w
as

se
nt
;a

ft
er

2
–
4
w
ee
ks

po
st
-r
es
ul
t
di
sc
lo
su
re
,

en
qu

iry
,
by

ph
on

e,
ab

ou
t
w
hi
ch

at
-r
is
k

re
la
tiv

es
ha

ve
be

en
in
fo
rm

ed
an

d
gu

id
an

ce
on

ho
w

to
ap

pr
oa
ch

un
in
fo
rm

ed
re
la
tiv
es
;

af
te
r
3
–
6
m
on

th
s
po

st
-r
es
ul
t
di
sc
lo
su
re
,
if

al
l
ta
rg
et
ed

at
-r
is
k
re
la
tiv
es

fa
ile

d
to

ha
ve

co
nt
ac
te
d
th
e
ge
ne

tic
se
rv
ic
e,

pr
ob

an
ds

w
er
e
co
nt
ac
te
d
by

ph
on

e
ex
pl
or
in
g
re
as
on

s
fo
r
no

t
in
fo
rm

in
g
re
la
tiv

es
-
A
ls
o,

of
fe
r
w
as

m
ad

e
to

w
rit
e
an

in
fo
r-

m
at
iv
e
le
tt
er

su
gg
es
tin

g
co
nt
ac
t
to

th
e

ge
ne

tic
se
rv
ic
e
fo
r
fu
rt
he

r
in
fo
rm

at
io
n,

to
be

ei
th
er

gi
ve
n
to

th
e
pr
ob

an
d
fo
r
su
bs
eq

ue
nt

de
liv
er
y
to

re
la
tiv

es
or

se
nt

di
re
ct
ly

to
re
la
tiv

es
,
ac
co
rd
in
g
th
e
pr
ob

an
d’
s

pr
ef
er
en

ce

9
5
%

(R
an

do
m
iz
at
io
n
of

th
e
pa

rt
ic
i-

pa
nt
s
no

t
re
po

rt
ed

)

Va
n
de

r
R
oe
st

et
al
.4
1

To
as
se
ss

th
e
ef
fe
ct
s
of

pr
ob

an
d-
de

liv
er
ed

fa
m
ily

le
tt
er
s
to

th
ei
r
at
-r
is
k
re
la
tiv
es

in
te
rm

s
of

re
fe
rr
al
s
to

a
ca
rd
io
lo
gi
st

an
d/
or

cl
in
ic
al

ge
ne

tic
is
t

S
ur
ve
y-
ba

se
d
qu

an
tit
at
iv
e
st
ud

y.
Tw

o
qu

es
-

tio
nn

ai
re
s
w
er
e
se
nt

to
5
2
pr
ob

an
ds

w
ho

ha
ve

be
en

gi
ve
n
2
4
9
‘fa

m
ily

le
tt
er
s’

to
di
st
rib

ut
e
am

on
g
th
ei
r
re
la
tiv

es
.
Th

e
fi
rs
t

qu
es
tio

nn
ai
re

fo
cu

ss
ed

th
e
po

ss
ib
le

de
liv
er
y

of
‘fa

m
ily

le
tt
er
s’

to
re
la
tiv

es
an

d
po

ss
ib
le

re
fe
rr
al
s
to

he
al
th
-c
ar
e
pr
of
es
si
on

al
s.

Th
e

se
co
nd

qu
es
tio

nn
ai
re

w
as

on
‘n
on

-r
es
po

nd
-

in
g’

re
la
tiv
es
.
A
ll
da

ta
w
er
e
an

al
ys
ed

us
in
g

S
P
S
S
(v
er
si
on

1
2
.0
.2
)
an

d
di
ff
er
en

ce
s

be
tw
ee
n
gr
ou

ps
w
er
e
te
st
ed

us
in
g
Q
ui
-

sq
ua

re
te
st

In
he

rit
ed

ca
rd
ia
c
di
se
as
e

(in
he

rit
ed

ar
rh
yt
hm

ia
an

d
ca
rd
io
m
yo
pa

th
y)

-
In

th
e
fi
rs
t
vi
si
t
to

th
e
cl
in
ic

co
ns
ul
ta
nd

s
re
ce
iv
ed

in
fo
rm

at
io
n
ab

ou
t
th
e
cl
in
ic
al

im
pl
ic
at
io
ns

of
th
ei
r
di
se
as
e,

its
in
he

rit
an

ce
pa

tt
er
n
an

d
ris

k
es
tim

at
io
n
fo
rt
he

ir
re
la
tiv
es

-
‘F
am

ily
le
tt
er
s’

w
er
e
gi
ve
n
to

co
ns
ul
-

ta
nd

s,
w
hi
ch

th
ey

w
er
e
as
ke
d
to

di
st
rib

ut
e

am
on

g
th
ei
r
re
la
tiv
es

-
‘W

ith
in

a
m
ea
n
fo
llo

w
-u
p
of

2
ye
ar
s,

th
e

nu
m
be

r
of

re
la
tiv
es

ac
tu
al
ly

re
fe
rr
ed

to
th
e

cl
in
ic
al

ge
ne

tic
is
t
an

d/
or

ca
rd
io
lo
gi
st

w
as

5
7
%

(1
4
2
of

2
4
9
)

-
Fr
om

th
e
qu

es
tio

nn
ai
re

se
nt

to
th
e

pr
ob

an
ds

(r
es
po

ns
e
ra
te

of
5
0
%
),
8
8
%

(2
3
/2
6
)
w
er
e
di
st
rib

ut
ed

to
re
la
tiv

es
an

d
fo
r

8
6
%

(1
9
/2
3
)
pr
ob

an
ds

on
e
or

m
or
e
re
la
-

tiv
es

ha
d
be

en
sc
re
en

ed
’

7
5
%

(S
ub

je
ct
s
ch

ar
ac
te
ris
tic

s
no

t
su
f-

fi
ci
en

tly
de

sc
rib

ed
,
no

ra
nd

om
al
lo
ca
-

tio
n
of

th
e
su
bj
ec
ts
,
bl
in
di
ng

of
th
e

su
bj
ec
ts

an
d
of

th
e
in
ve
st
ig
at
or
s
w
as

no
t
re
po

rt
ed

)

Va
n
de

n
N
ie
uw

en
ho

ff
et

al
.4
2

‘T
o
de

sc
rib

e
th
e
ro
le

of
a
w
rit
te
n
in
fo
rm

at
io
n

pa
ck
ag
e
as

su
pp

or
t
fo
r
th
e
id
en

tifi
ca
tio

n
of

ca
rr
ie
rs

of
m
ut
at
io
ns

fo
r
In
he

rit
ed

H
ig
h

C
ho

le
st
er
ol
’

Q
ua

lit
at
iv
e,

in
te
rv
ie
w
-b
as
ed

st
ud

y.
P
ar
tic

i-
pa

nt
s
w
er
e
8
pr
ob

an
ds

an
d
8
re
la
tiv

es
se
le
ct
ed

fr
om

a
lis
t
of

as
so
ci
at
es
.
D
at
a

co
lle

ct
io
n
in
vo
lv
ed

se
m
is
tr
uc

tu
re
d
in
te
r-

vi
ew

s
w
ith

pa
rt
ic
ip
an

ts
.
D
at
a
w
er
e
an

al
ys
ed

IH
C

-
P
ar
tic

ip
an

ts
ap

pr
ov
ed

th
e
ap

pr
oa
ch

fo
r

fi
nd

in
g
ca
rr
ie
rs
,
al
th
ou

gh
re
lu
ct
an

tly
-
Th

e
pa

ck
ag
es

ai
de

d
fa
m
ily

di
sc
lo
su
re

by
re
du

ci
ng

he
si
ta
tio

n,
bu

t
pr
ob

an
ds

on
ly

in
fo
rm

ed
fi
rs
t-
de

gr
ee

re
la
tiv

es
an

d
on

ly
co
m
m
un

ic
at
ed

w
ith

th
em

ab
ou

t
ris
k
on

ce

9
0
%

(R
efl

ex
iv
ity

of
th
e
ac
co
un

t
w
as

ab
se
nt
;
sa
m
pl
in
g
st
ra
te
gy

on
ly

pa
rt
ia
lly

de
sc
rib

ed
)

Communication of genetic information within the family
Á Mendes et al

321

European Journal of Human Genetics



T
a
b
le

2
(C
o
n
ti
n
u
e
d
)

R
ef
er
en

ce
Ai
m
s
of

th
e
st
ud

y
D
es
ig
n
an

d
m
et
ho

d
G
en

et
ic

co
nd

iti
on

(s
)

K
ey

fi
nd

in
gs

Q
ua

lit
y
as
se
ss
m
en

t
sc
or
e

an
d
qu

al
ity

is
su
es

th
ro
ug

h
co
nt
en

t
an

al
ys
is

w
ith

N
Vi
vo

1
.3

so
ft
w
ar
e
an

d
by

th
e
‘P
lu
s-
m
in
us

m
et
ho

d’
-
Th

e
m
aj
or
ity

of
th
e
re
la
tiv
es

re
po

rt
ed

th
at

th
e
pa

ck
ag
es

w
er
e
a
‘s
tr
on

g
cu

e
fo
r

ac
tio

n’
-
Th

e
in
fo
rm

at
io
n
pa

ck
ag
e
co
ns
is
te
d
of
:

an
in
tr
od

uc
to
ry

le
tt
er
,
a
le
afl

et
on

ho
w

to
in
fo
rm

re
la
tiv

es
,
an

in
fo
rm

at
io
n
le
tt
er

ab
ou

t
a
sc
re
en

in
g
pr
oj
ec
t
to

de
te
ct

pe
op

le
w
ith

IH
C
,
an

or
de

r
fo
rm

to
re
qu

es
t
in
fo
rm

at
io
n

pa
ck
ag
es

fo
r
re
la
tiv
es

an
d
a
pr
ep

ai
d
en

ve
l-

op
e -
P
ro
ba

nd
s
co
ul
d
re
ce
iv
e
th
e
pa

ck
ag
e

th
ro
ug

h
th
e
re
gu

la
r
ca
re

sy
st
em

(e
g,

fa
m
ily

ph
ys
ic
ia
n)

or
on

th
ei
r
ow

n
re
qu

es
t
in

re
sp
on

se
to

a
lo
ca
l
pu

bl
ic

ca
m
pa

ig
n.

Th
e

pa
ck
ag
e
fo
r
re
la
tiv
es

w
as

si
m
ila

r
to

th
e

pr
ob

an
ds
’,
ex
ce
pt

th
at

a
le
tt
er

fo
r
th
e
fa
m
ily

ph
ys
ic
ia
n
re
pl
ac
ed

th
e
le
afl

et
on

ho
w

to
in
fo
rm

re
la
tiv

es
-
Th

e
pa

ck
ag
es

w
er
e
pr
od

uc
ed

by
pr
of
es
-

si
on

al
s
of

pa
tie

nt
or
ga
ni
za
tio

n
an

d
re
vi
se
d

by
do

ct
or
s
an

d
pa

tie
nt
s
kn

ow
n
by

th
e

or
ga
ni
za
tio

n
K
ar
da

sh
ia
n

et
al
.4
3

To
te
st

th
e
ac
ce
pt
ab

ili
ty

an
d
fe
as
ib
ili
ty

of
a

pe
rs
on

al
iz
ed

in
fo
rm

at
io
na

l
to
ol

to
su
pp

or
t

fa
m
ili
es

in
co
m
m
un

ic
at
in
g
re
le
va
nt

ge
ne

tic
in
fo
rm

at
io
n
(S
ha

R
IT
),
an

d
to

ex
am

in
e
th
e

ra
te
s
of

sh
ar
in
g
te
st

re
su
lts

an
d
fa
m
ily

te
st
in
g
in

re
la
tiv

es
an

d
pr
ed

ic
to
rs

of
in
cr
ea
se
d
sh
ar
in
g
an

d
te
st
in
g

M
ix
ed

-m
et
ho

ds
de

si
gn

.
In
te
rv
en

tio
n
st
ud

y
w
ith

co
nt
ro
l
gr
ou

p
pl
us

an
in
te
rv
ie
w
er
-

ad
m
in
is
te
re
d
su
rv
ey
.
P
ar
tic

ip
an

ts
w
er
e
1
9

B
R
C
A
ca
rr
ie
rs

(c
on

tr
ol

gr
ou

p,
n
=
1
0
)

re
cr
ui
te
d
at

th
e
U
ni
ve
rs
ity

of
S
an

Fr
an

ci
sc
o

C
an

ce
r
R
is
k
P
ro
gr
am

(U
S
).
D
at
a
an

al
ys
is

in
cl
ud

ed
de

sc
rip

tiv
e
an

d
co
m
pa

ra
tiv
e
st
a-

tis
tic

s;
t-
te
st
s
w
er
e
us
ed

to
ex
am

in
e
di
ff
er
-

en
ce
s
be

tw
ee
n
in
te
rv
en

tio
n
gr
ou

ps
.
S
ta
ta

1
2
.0

st
at
is
tic

al
so
ft
w
ar
e
(S
TA

TA
C
or
p)

us
ed

.
Th

em
at
ic

an
al
ys
is

w
as

us
ed

to
an

al
ys
e

pa
rt
ic
ip
an

ts
an

d
ge
ne

tic
co
un

se
lo
rs

su
rv
ey
s

H
B
O
C

-
‘A
ll
th
e
w
om

en
w
ho

re
ce
iv
ed

S
ha

R
IT

to
ol

re
po

rt
ed

th
at

it
w
as

a
us
ef
ul

re
so
ur
ce
’,

w
hi
le

7
0
%

of
th
e
pa

rt
ic
ip
an

ts
in

th
e
co
nt
ro
l

gr
ou

p
re
po

rt
ed

th
at

ad
di
tio

na
l
re
so
ur
ce
s
on

sh
ar
in
g
re
su
lts

w
ou

ld
ha

ve
be

en
us
ef
ul

-
N
o
si
gn

ifi
ca
nt

di
ff
er
en

ce
s
w
er
e
fo
un

d
be

tw
ee
n
st
ud

y
gr
ou

ps
in

te
rm

s
of

th
e
re
su
lts

sh
ar
ed

w
ith

fi
rs
t-
de

gr
ee

re
la
tiv
es
;
w
ith

se
co
nd

-d
eg
re
e
re
la
tiv
es

sh
ar
in
g
w
as

of
3
8
%

in
th
e
co
nt
ro
l
gr
ou

p
an

d
7
5
%

in
th
e
in
te
r-

ve
nt
io
n
gr
ou

p
-
‘C
ha

ra
ct
er
is
tic

s
as
so
ci
at
ed

w
ith

in
cr
ea
se
d
sh
ar
in
g
an

d
te
st
in
g
in
cl
ud

ed
:

fe
m
al
e
ge
nd

er
,
de

gr
ee

of
re
la
tio

ns
hi
p,

fr
e-

qu
en

cy
of

co
m
m
un

ic
at
io
n
an

d
in
cr
ea
se
d

kn
ow

le
dg

e
of

pe
di
gr
ee
’

-
Th

e
to
ol

co
ns
is
te
d
in

a
pr
in
te
d
bi
nd

er
gi
ve
n
in
-p
er
so
n
to

pa
rt
ic
ip
an

ts
du

rin
g
th
e

re
su
lts

di
sc
lo
su
re

co
ns
ul
ta
tio

n
-
M
at
er
ia
ls

w
er
e
de

ve
lo
pe

d
by

ph
ys
ic
ia
ns

an
d
ge
ne

tic
co
un

se
llo

rs
of

th
e
in
st
itu

tio
n

w
he

re
th
e
st
ud

y
w
as

he
ld

-
E
ac
h
bi
nd

er
in
cl
ud

ed
:
th
e
pa

tie
nt
’s

pe
rs
on

al
iz
ed

m
ed

ic
al

in
fo
rm

at
io
n
(m

ed
ic
al

re
po

rt
,
B
R
C
A
m
ut
at
io
n
re
po

rt
an

d
re
co
m
-

m
en

da
tio

ns
fo
r
su
rv
ei
lla

nc
e
an

d
pr
ev
en

-
tio

n)
;
th
e
fa
m
ily

pe
di
gr
ee
;
le
tt
er

to
fa
m
ily

m
em

be
r
st
at
in
g
th
e
B
R
C
A
m
ut
at
io
n
id
en

ti-
fi
ed

in
re
la
tiv
e;

fa
ct

sh
ee
t
w
ith

fr
eq

ue
nt
ly

as
ke
d
qu

es
tio

ns
on

ca
nc

er
ris

k,
co
st
s
of

ge
ne

tic
te
st
in
g
an

d
in
su
ra
nc

e
is
su
es
;
co
n-

ta
ct

in
fo
rm

at
io
n
of

ge
ne

tic
co
un

se
llo

rs
ac
co
rd
in
g
to

ea
ch

el
ig
ib
le

re
la
tiv

e
ge
o-

gr
ap

hi
c
re
si
de

nc
e;

in
fo
rm

at
io
n
of

su
pp

or
t

w
eb

si
te
s
an

d
br
oc
hu

re
s.

A
C
D
ve
rs
io
n
of

al
l

th
e
do

cu
m
en

ts
w
as

al
so

gi
ve
n
to

pa
rt
ic
ip
an

ts

8
9
%

(N
o
de

sc
rip

tio
n
of

bl
in
di
ng

of
th
e

in
ve
st
ig
at
or
s
an

d
su
bj
ec
ts
;
va
ria

nc
e
of

m
ai
n
re
su
lts

no
t
re
po

rt
ed

;
sa
m
pl
e
si
ze

is
sm

al
l;
no

ve
rifi

ca
tio

n
of

cr
ed

ib
ili
ty
;

re
fl
ex
iv
ity

of
th
e
ac
co
un

t
w
as

ab
se
nt
)

A
bb

re
vi
at
io
ns
:
FA

P,
fa
m
ili
al

ad
en

om
at
ou

s
po

ly
po

si
s
co
li;

H
B
O
C,

he
re
di
ta
ry

br
ea
st

an
d
ov
ar
ia
n
ca
nc

er
;
H
C
,
he

re
di
ta
ry

ca
nc

er
;
H
D
,
H
un

tin
gt
on

’s
di
se
as
e;

H
H
,
he

re
di
ta
ry

he
m
oc
hr
om

at
os
is
;
H
N
P
CC

,
he

re
di
ta
ry

no
np

ol
yp
os
is

co
lo
re
ct
al

ca
nc

er
;
IH

C,
in
he

rit
ed

hi
gh

ch
ol
es
te
ro
l;
PT

,
pr
ed

ic
tiv
e
te
st
in
g;

R
CT

,
R
an

do
m
iz
ed

co
nt
ro
lle
d
tr
ia
l.

Communication of genetic information within the family
Á Mendes et al

322

European Journal of Human Genetics



permission was reported by professionals as either having not
occurred32 or only rarely.33,34

Assisting consultands in the communication of information to at-risk
relatives. This theme comprises nine papers with studies focussing on
professionals’ practice35–37 and specific interventions to assist con-
sultands in the communication of information to at-risk relatives.38–43

Features of practice included psychoeducational guidance and infor-
mation aids that were used as adjuncts to clinical practice.

Psychoeducational guidance. These strategies were facilitated by
genetic counsellors and by a specialist nurse, and were provided in
addition to the standard pre-disclosure genetic counselling sessions,
and by phone 2–4 weeks and 3–6 months after result disclosure.
Guidance strategies included the provision of supportive and infor-
mative elements: face-to-face explanation of the pedigree and risks and
asking consultands to estimate their risk and identify at-risk relatives;
education about the familial implications and risks of a genetic
diagnosis; exploration of the perceived obstacles to passing on
information to at-risk relatives; encouragement and ‘instruction’ to
communicate with relatives, and offering follow-up support for
consultands; in cases of (non)communication between parents and
children or young adults, tailoring the content of the information to
the children’s age and stage of development, asking the parent’s
opinion about how information should be shared. Buckman’s ‘break-
ing bad news’ model44 was used as a communication skills-building
intervention to educate and assist consultands in the disclosure
process, including the exploration of the relatives’ level of knowledge
about their at-risk status, their willingness to know about it and
responding to the relatives’ reactions.

Written information aids. Various information aids were used, either
given to consultands at the consultation or sent to their homes
according to the proband’s preference. Materials were produced by
professionals from patient organizations and revised by doctors and
patients known by the organization, or by physicians and genetic
counsellors from the clinical institutions. Tools mainly consisted of
letters, leaflets/brochures or resource guides. Materials were also made
available through packages/binders integrating separate components
containing the following information: clinical implications about the
specific disease; recommendations for surveillance and prevention; the
importance of family history; the benefits and limitations of testing;
guidance on how to inform relatives; a letter to family members
stating that a disease-causing mutation was identified in their relative;
a fact sheet with frequently asked questions about disease risk, costs of
genetic testing and insurance issues; contact information for genetic
counsellors specific to each eligible relative according to their
geographic residence; information about support websites and a CD
version of all the documents provided. Personalized medical informa-
tion was also made available, for example, including copies of the
pedigree and medical reports, and videotapes from the initial genetic
counselling session.

DISCUSSION

This review summarises the findings of 14 studies related to the
practice of health professionals in clinical genetics and and genetic
counselling services on the issue of communication of genetic
information within families. Although studies were heterogeneous in
design and setting, the findings of this review identified three over-
arching themes representing how family communication about
genetics is addressed in practice.

The dissemination of information within families has been shown
to be actively encouraged and supported in genetic counselling
professionals, following the published guidelines and recommenda-
tions from various professional bodies.8 In cases of active nondi-
sclosure, a policy of active encouragement and persuasion
characterises the professionals’ role and only very rarely do profes-
sionals override their patients’ confidentiality. This suggests that
consultands are commonly willing to disclose genetic information to
their family members, even though difficulties may be felt on how
to actually communicate rather than on deciding whether they wish to
inform them. For those requiring support or showing difficulties in
this process, there is psychoeducational guidance, and written
information aids are available as means through which professionals
can assist their consultands in the communication process. These
interventions were generally effective ‘cues for action’ both in terms of
intrafamilial disclosure of genetic information and of genetic testing
uptake among at-risk relatives. There is also a more direct approach to
family communication, whereby genetics services send informative
letters to at-risk relatives informing them of their risks and the
availability of genetic counselling services for further information. This
approach was fully acceptable to the relatives, and effective in
promoting further clarification of at-risk relatives’ genetic status.
Most of the practices reviewed were part of research interventions

rather than describing the relevant routine practices among genetic
health professionals. The studies have described the various ways of
addressing the issue of family communication about genetics in
practice, ranging from more process-focused approaches (such as
direct contact) to others that privilege the provision of specific
guidance, but they include few details of the actions taken by
professionals and of their strategies for facilitating family commu-
nication. Most of the interventions used to support patients to
communicate genetic information to their relatives focused on
information content (as in the ‘deficit’ model of the public under-
standing of science) and were delivered as a single transaction with
consultands, whereas in only two cases did follow-up contact occur.
Some of the intervention studies in this review are predicated on the

need to encourage family communication, and that it would be in the
interests of other family members for the consultand to disclose
information about him/herself because their relatives may find it
helpful to know about their risk of developing a genetic disorder. The
issue of family communication in genetic health care may be regarded
as an area where a strict adherence to a narrow, ‘shallow’ conception
of non-directiveness may be inappropriate, and where the explicit
confrontation of the consultands with information or with a call to
consider the potential outcomes of a range of hypothetical scenarios,
in which they have made different decisions, could be seen as
‘appropriate directiveness’.15

Family communication depends on a plethora of factors that go
beyond consultands’ motivations and the pre-determined actions of
professionals within genetic counselling. Furthermore, measures of the
number of relatives contacting genetic services or the uptake of testing
are not necessarily indicative of communication within families.
Recent counselling-oriented interventions aimed at facilitating family
communication about genetic information are currently being imple-
mented, aiming at fostering patients’ autonomy and their self-efficacy
towards making informed decisions.45–47 Although it may be unhelp-
ful to impose an operational definition of what addressing family
communication about genetics in practice should be, without such a
definition the question of what guidance of consultands by profes-
sionals might be appropriate remains unclear. Whereas an accurate
understanding of information is key for the appropriate
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communication with relatives and the consultand’s autonomous
decision-making (nondirective), counselling on this specific topic does
not mean just presenting full and unbiased information as something
that can be passed, unaltered, from person to person in the family; this
is especially salient in families where parents are considering whether
and how to communicate genetic information to their young adult
children. As others have argued,1,18 family communication about
genetics is a multistage process that requires genetic information to be
understood beyond simplistic models of communication. The voicing
by both consultand and professionals of their perspectives and some
dialogue about the differences has been proposed as a helpful way for
professionals to consider when it may be unhelpful and inappropriate
for them to challenge the consultand and where, in contrast, it may be
very useful for them to contribute more proactively with their
perspective, without coercion and without denying the critical
importance of the patient’s wider value systems.13

Implications for practice and further research perspectives
Perhaps rather than focussing on the content of the information to be
given in genetic consultations, engaging with the consultand in a
reflective consideration of the relevance and value of transmitting risk
information to those relatives identified as at potentially high risk, and
exploring the family dynamics and patterns of communication, as well
as the possible nature and causes of poor communication within
families, may provide more targeted support and facilitate more open
communication within the family.38,46 The complexity of family
functioning perhaps makes it more fruitful and more ethical for
professionals to be open to address these issues using more contextual
strategies.18 The family genetic risk communication framework48 may
be of help in the clinical context as an orienting tool to work with
consultands through their communication process. Clinical genetic
services and the health-care system more broadly might also want to
consider the specificities of the communication throughout the
family’s life cycle,49 namely between parents and children/young
adults,50 both in the context of genetic counselling practice and in
the facilitation of family-oriented psychosocial support.51,52 Future
research including process studies and observational studies could
contribute to the better understanding of how family communication
about genetics is specifically addressed in genetic counselling, namely
the actual strategies and responses used by genetic health professionals.
Further research should also discuss these data with genetic health-
care professionals and with members of families affected by inherited
conditions, aiming to look at the advantages and pitfalls of these
approaches.

Limitations
Some limitations need to be considered within this review. Given that
in this review, only English language studies published in scholarly
peer-reviewed journals were included, unpublished data or data
published by other means or in other languages that could have
contributed to a better understanding of this topic were not analysed.
These biases therefore regrettably privilege those studies conducted in
countries where the English language is well established and where
research funding is available and this impedes access to different
cultural and socioeconomic research contexts.
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