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Abstract

Purpose To measure the effectiveness of a tailored
decision aid (DA) designed to help women make in-
formed decisions about genetic testing for breast/
ovarian cancer risk.

Methods A total of 145 women were randomized to
receive the DA or a control pamphlet at the end of
their first genetic counseling consultation. Of these, 120
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(82.8%) completed two questionnaires, 1 week and
6 months post-consultation.

Results While the DA had no effect on informed
choice, post-decisional regret or actual genetic testing
decision, the trial showed that women who received the
DA had higher knowledge levels and felt more in-
formed about genetic testing than women who re-
ceived the control pamphlet (5*(2) = 6.82; P = 0.033;
22(1) = 4.86; P = 0.028 respectively). The DA also
helped women who did not have blood drawn at their
first consultation to clarify their values with regards to
genetic testing (3*(1) = 5.27; P = 0.022). Women who
received the DA were less likely to share the infor-
mation with other family members than women in the
control condition (3*(1) = 8.78; P = 0.003).
Conclusions Decision aids are an effective decision-
support strategy for women considering genetic testing
for breast/ovarian cancer risk, and are most effective
before the patient has made a decision, which is gen-
erally at the point of having blood drawn.
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Introduction

Genetic testing for cancer risk can empower individu-
als to make informed choices about their health man-
agement for the future. In many countries, women with
a strong family history of breast and/or ovarian cancer
can be tested for a mutation in one of two breast and
ovarian cancer-related genes (BRCAI and BRCA?2).
This knowledge enables women identified as carriers of
a breast/ovarian cancer-related mutation to signifi-
cantly reduce their risk of developing cancer through
increased use of screening and preventative measures
[1-5]. Conversely, proven non-carriers of BRCA
mutations, and their offspring, are only at population
risk of developing cancer and do not need to consider
the increased surveillance and preventative options
offered to carriers, saving the costs, concerns and
inconvenience of unnecessary procedures [6].

There are generally two stages involved in cancer
genetic testing. The first involves the collection of
blood from an affected individual for a ‘mutation
search’, whereby the BRCA1 and BRCAZ2 genes are
examined for pathogenic mutations. Genetic testing in
individuals already affected by cancer can help to
clarify a woman’s future risk of developing further
breast and/or ovarian cancers. Mutation search how-
ever, is often inconclusive because a causative muta-
tion cannot always be found despite a strong family
history. If a causative mutation is identified in an af-
fected family member, then other adult at-risk family
members can be offered a ‘predictive’ test to find out if
they carry the family-specific mutation. Predictive
testing in unaffected women is significant because it
predicts her future risk of developing breast and
ovarian cancer. Women who carry a germline mutation
in a BRCA1 or BRCA2 gene have a lifetime risk of
developing breast cancer of 50-85% and a lifetime risk
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of developing ovarian cancer of 15-65% [5, 7, 8], with
her offspring having a 50% chance of carrying the same
mutation.

One problem of genetic testing for cancer risk is that
it is not a failsafe means of determining women’s
chances of developing cancer. Inconclusive results or
results of uncertain significance are common, and the
psychological impact of going through the genetic test-
ing process and receiving an inconclusive result is not
yet well understood [9-11]. It is also crucial for women
who receive a positive test result to understand that it is
not possible to predict when, where and indeed if they
will ever develop cancer. For non-carriers, it is similarly
important for them to understand that it is still possible
for them to develop breast and/or ovarian cancer,
despite a negative predictive genetic testing result.

A decision aid for women considering genetic
testing

A decision about genetic testing for cancer risk is a
‘preference-sensitive’ decision, and the best choice for
each patient is usually made by weighing up how they
value the benefits of genetic testing compared to its
potentially harmful implications [12, 13]. Given the
complexity of the potential benefits and limitations of
genetic testing for breast/ovarian cancer risk, a decision
aid (DA) for women considering genetic testing was
developed. Decision aids are specifically aimed at
facilitating decision-making, and are designed to im-
prove patients’ understanding of the potential benefits
and risks of their different options, as well as assist
patients to consider the personal importance they place
on each of these options [14]. The development and
evaluation of the DA was theoretically guided by the
frameworks developed by O’Connor and colleagues,
which provide guidance on the DA development pro-
cess, selection of study measures, specification of
hypotheses, and suggested study outcomes for the
evaluation of the effectiveness of DAs [15-17].

The breast/ovarian cancer DA provides balanced
information about three options: doing nothing (i.e.
not undergoing genetic testing), undergoing genetic
testing or deciding to consider the issue at a later date.
The topics in the 40-page DA include background
information about cancer and cancer-related genes, a
description of the genetic testing process, possible test
results and a discussion of the potential impact of ge-
netic testing on the individual and their family. The
DA explains the evidence available on cancer risks and
genetic testing, as well as explaining the differences
between mutation search and predictive testing and the
potential benefits, risks and limitations of testing. The
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DA includes information on the chances of receiving
different types of test results (true and false, and
positive and negative results, as well as inconclusive
results), and describes the next steps for the patient
based on their result. Where possible, visual diagrams
are used in conjunction with words and numbers to
describe probabilities, and diagrams allow clinicians to
tailor the DA to the patient by circling the risk levels
appropriate for their age group. The DA concludes
with two patient stories, and a blank personal work-
sheet (values clarification exercise) is provided for
individuals to list the benefits and risks of genetic
testing in their situation. The worksheet also asks
individuals to rate the importance of each risk and
benefit as a ‘leaning’ towards or against having the
genetic test by allocating 0-5 stars to each listed item.
A more detailed description of the DA is provided in
Wakefield et al. [18].

Aims and hypotheses

This study aimed to evaluate a DA for women
considering genetic testing for breast and ovarian
cancer risk in a randomized controlled trial. It was
hypothesized that compared to women receiving the
standard best practice (a general educational pam-
phlet), those who received the purpose designed DA
would have:

(a) decreased decisional conflict about genetic testing
(primary outcome);

(b) increased knowledge about genetic testing; and

(c) an increased rate of informed choice.

Materials and methods
Sample

The research sample included women (both affected and
unaffected by cancer) who approached one of five
Australian familial cancer clinics participating in this
study. Women are referred to Australian familial cancer
clinics by general practitioners, oncologists and surgeons
who become aware of, or concerned about, a woman’s
family history of cancer. While some procedures vary
across clinics, most clinics conduct a brief telephone
interview with potential patients prior to their appoint-
ment in order to ascertain a brief verbal family history,
and provide the patient with information about further
details they need to bring to their appointment.

To be eligible to participate in the study, women
were:

(i) eligible for genetic testing in Australia, that is,
women with a family history consistent with a
dominantly inherited hereditary breast/ovarian
cancer syndrome who have an affected, living
relative willing to provide a blood sample [19, 20];

(i) able to give informed consent;

(iii) able to read English; and
(iv) aged 18 years or older.

Males were excluded due to the low numbers of men
currently attending familial cancer clinics, making
meaningful statistical analysis of responses difficult.
Affected women considering predictive testing were
also excluded due to differing informational needs
compared to unaffected women considering predictive
testing.

Procedure

The human research ethics committee of each clinic
approved the study and informed consent was obtained
from all participants. A randomized controlled trial
was used to compare the efficacy of the DA with an
educational pamphlet currently used in many clinics in
Australia [21]. The 4-page pamphlet is comparable to
the DA in describing hereditary breast and ovarian
cancer, its pattern of inheritance, and the general
benefits and risks of genetic tests. The pamphlet does
not however include characteristic DA features, such
as balanced information describing different decision
options, patient stories and a values clarification exer-
cise [22].

Recruitment of participants

Figure 1 presents a flowchart of the recruitment process.
Consent to participate in the study was sought by clinic
staff following each eligible patient’s initial consultation.
Those who agreed were given a pre-randomized enve-
lope containing the DA or the control pamphlet, a
consent form, the first questionnaire and a reply-paid
envelope. They were asked to complete and return the
questionnaire within 7 days after counseling whenever
possible. The questionnaire was clearly marked ‘‘Please
read your genetic testing information booklet before
completing your questionnaire’” and this message was
reinforced by clinicians at the time of recruitment.
Randomization at the end of genetic counseling
minimized the potential impact of the knowledge of
randomization status on the course of the consultation.
Randomization after the patient had left the consul-
tation (which would have ensured blindness of the
clinician to the intervention assignment) was not pos-
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First consultation with
familial cancer clinic.

At end of consultation, the
clinician invites patient to
participate in the study.

Patient declines Patient consents

Continue with
standard care.

Clinician gives patient a
randomized opaque envelope, and
opens it in front of them.

If the patient receives the DA, the
clinician enters relevant tailored
information into DA (eg.
personalized risk estimate).

Some patients decide to
have blood drawn for
genetic testing.

Most patients go home to
consider their genetic
testing decision.

Patients’ first opportunity to
read the information materials
they received, and complete and
return questionnaire 1.

Fig. 1 Flowchart detailing the process of care and recruitment

sible because some clinicians expressed a preference
for being able to tailor the DA to the patient by
entering personalized information (such as risk esti-
mations based on family history) into the DA. Indeed,
previous research has shown that patients at high risk
of developing cancer prefer tailored over stand-alone-
tools [23, 24].

Participants were randomized according to family-
wise randomization. That is, all patients who were the
first of their family to attend the clinic were randomly
allocated to the control or DA condition. Subsequent
members of the same family attending the same clinic
were then assigned to the same condition as their other
family members, in order to prevent potential con-
tamination across groups.

Six months post-consultation, a second question-
naire was mailed to assess any longer-term effect of the
DA. Reminder letters and phone calls were made as
appropriate.

@ Springer

Measures

Staff at familial cancer clinics provided the following
data.

(1) Type of genetic test: Clinicians indicated which
type of genetic test the woman was considering
(mutation search or predictive testing). For pre-
dictive testing, the clinician indicated whether a
family-specific mutation had already been iden-
tified, and if not, whether mutation search had
commenced in the family.

(2) Participant’s disease status: Women were classi-
fied as either affected or unaffected by breast/
ovarian cancer, and if unaffected, their mutation
carrier risk was given.

(3) Blood drawn: Clinic staff noted whether or not
blood was drawn on the day of the first con-
sultation. This was a critical variable, as it
determined whether the participant was able to
read the DA or control pamphlet before having
blood drawn for testing. In most Australian
clinics it is standard practice to allow a ‘cooling
off’ period after the patient’s first consultation
before drawing blood for a predictive genetic
test (usually at a separate appointment two
weeks later). In some clinics however, and in
other individual cases (for example, if the
patient has traveled a long distance or the
patient has a good background knowledge be-
fore clinic attendance), blood may be drawn
immediately after the first consultation at the
patient’s request.

(4) Participant’s decision: Clinicians reported the ge-
netic testing decision they felt was the best choice
for the woman at the end of the consultation
(response options included: ‘In my opinion the
best choice for this patient would be to: ‘undergo
genetic testing’, ‘not undergo genetic testing’, or
‘defer their decision to a later date’). The con-
cordance between clinician opinion and the pa-
tient’s decision after the first consultation was
rated as a dichotomous variable (‘patient and
clinician agreed’ and ‘patient and clinician dis-
agreed’ on best decision).

The initial questionnaire for participants elicited:

(1) Demographic characteristics: Including age, edu-
cational level, previous medical or health training
and marital status.

(2) Reading the materials: Participants were asked
to rate how thoroughly they read the informa-
tion materials they received (response options
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3)

4)

®)

(6)

™)

included: ‘from cover to cover’, ‘thoroughly’,
‘briefly’, ‘just the relevant parts’ and ‘not at
all’).

Decisional conflict: The Decisional Conflict Scale
(DCS) was used to assess uncertainty about
choosing among alternatives [25]. It has four
subscales which assess modifiable factors con-
tributing to decisional conflict, including feeling
informed, being clear about values, feeling sup-
ported in decision-making and feeling certain
about the decision [15].

Knowledge of genetic testing: Eight true—false
items were purposively designed for this study
and assessed knowledge about the genetic testing
process, and the benefits, risks and limitations of
genetic testing.

Multidimensional Measure of Informed Choice
(MMIC): This scale classifies respondents as
having made an informed or uninformed choice.
An informed choice is one based on relevant
knowledge, consistent with the decision maker’s
values and behaviorally implemented [26]. The
measure combines the knowledge test described
above, a 4-item attitudes scale, and genetic testing
decision. As described in the scale’s validated
scoring instructions, two groups were classified as
having made an informed choice: those who
scored above the sample median on the knowl-
edge scale, had a positive attitude towards testing
and decided to undergo testing, and those who
had a good knowledge score, a negative attitude
towards testing and did not undergo testing. All
other women were categorized as having made an
uninformed choice.

Family involvement: Two ‘yes/no’ items assessed
whether any other family member read the
information materials given to the patient and
whether other family members contributed to
their decision-making process. Those who
responded ‘yes’ were asked to indicate, using
Likert-type scales separately for each family
member, the extent to which they had read the
materials (‘from cover to cover’ through to
‘briefly’), and their level of involvement in the
decision-making process (‘extremely involved’ to
‘a little involved’).

Impact of Event Scale (IES): The 15-item IES
was used to measure the frequency and severity
of intrusive and avoidant thoughts about being
at risk of developing breast and/or ovarian
cancer [27]. The scale has good psychometric
properties in women at increased risk of breast
cancer [28].

(8) Hospital Anxiety and Depression Scale (HADS):
The HADS is a 14-item self-report scale which
requires respondents to choose between 4
responses that most closely describe how they
have been feeling in the past week [29]. The scale
has been validated in cancer patients [30-32].

(9) Genetic testing decision: One item asked partici-
pants about their decision about genetic testing at
this point in time (i.e. 1 week after their first
consultation). In order to reduce the demand for
potentially sensitive information from partici-
pants, they were not asked about any genetic
testing results they had received at either time
point.

The second questionnaire collected data on mea-
sures 2-9 described above, as well as the:

Decision Regret Scale (DRS): The 5-item DRS
assesses level of healthcare decision regret, and has
good internal consistency and validity [33].

Data analysis

Data were analyzed using SPSS 14.0 [34] and STATA
9.2 [35]. Descriptive statistics were used to describe the
socio-demographic and other characteristics of the
sample. This was followed by an ‘intention to treat’
analysis on the effects of the randomized trial of DA
provision. As DCS and regret scores were highly
skewed, these variables were recoded into binary
dichotomous variables, with participants who received
the minimum score for these scales (1.5 for DCS; 0 for
regret) being grouped into the ‘low DCS’ and ‘low
regret’ groups respectively. Similarly, knowledge was
recoded into a categorical variable with three levels
(low, medium and high knowledge).

In order to maximize the usefulness of all data col-
lected and take account of the family-wise randomi-
zation, observations from the same family were treated
as clusters using the method described by Williams
[36]. This approach improves the accuracy of the
analysis by taking into account the fact that observa-
tions from the same cluster (or family) are likely to be
more correlated than data collected from independent
observations (or individuals). A Bonferroni adjustment
for multiple tests was not employed, as we wanted to
control for Type 1 error at a 0.05 level of significance
for each dependent variable separately, rather than
over all dependent variables considered together.
Extensive data analysis revealed no significant differ-
ences between scores for women considering mutation
search compared to predictive testing on any of the
dependent variables. As well, analysis of all two-way
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interactions revealed that the DA did not have a sig-
nificantly different effect on the two groups of women
for any dependent variable, so the two groups were
combined for the purposes of the analyses.

The analyses used binary logistic regression for
dichotomous dependent variables (DCS, informed
choice, family involvement and regret) and multi-
nomial logistic regression for knowledge (a test of
proportional odds showed that ordinal regression was
not appropriate because the effect of the indepen-
dent variable was not uniform over the three levels
of the dependent variable). Multinomial logistic
regression essentially combines two binary logistic
regression analyses, each based on a comparison of
two of the levels of the outcome variable with the
third level, or reference category. Results are re-
ported as Wald’s tests of parameters, which allow
significance testing using > All regression models
were run separately for each dependent variable, and
always included time as a covariate and the clinic the
woman attended as a fixed factor in the models.
Thus, each model included dummy codes for clinic,
group, time and the interaction between group and
time. This strategy allowed us to incorporate the
available data from both time points in the same
analysis, as well as account for any potential differ-
ences between clinics.

Fig. 2 Participant flow

Results
Response rates and sample

Figure 2 presents the composition of the study partici-
pants. Briefly, 155 women were invited to participate in
the study, of whom 145 (93.5%) agreed to participate.
Of these, 119 returned the first questionnaire (82.1%)
and 120 returned the second questionnaire (82.8%).
Table 1 presents the participants’ demographic char-
acteristics. There were no significant group or clinic
differences in demographic characteristics nor in any of
the clinician reported data, indicating that randomiza-
tion was successful in spreading potential confounding
variables equally between the groups and across clinics.

Clinician report
Type of genetic test

Sixty-one percent of participants were considering
mutation search and 39% were considering predictive
genetic testing (see Table 1). Of those considering pre-
dictive testing, 66.0% were considering predictive test-
ing after a mutation had been identified in their family,
and 34.0% comprised of other types of predictive testing
situations, such as women considering screening for

Assessed for eligibility and invited
to participate (n=155)

Hunter Genetics: 22

Clinic enrolment numbers
Prince of Wales Hospital: 34
Westmead Hospital: 36

Peter McCallum Cancer Inst: 30
St Vincent’s Hospital: 23

Too busy (n=3)

111 health (n=4)

Not interested in study (n=1)
Already decided (n=2)

J —>| Declined (n=10)

Enrolment (n=145)

Randomized
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Allocated to intervention (n=73)

Returned Questionnaire 1 (n=56)

Did not return Q1 (n=17)
Withdrew before Q1 (n=5)
Non-contactable (n=12)

Allocation

Returned Questionnaire 2 (n=57)
Did not return Q2 (n=16)
Non-contactable (n=16)
Withdrew after Q1 (n=0)

6 mth follow up

y

Analysed (n=57)

NB:A total of 51 women completed
both Q1 & Q2, 5 completed Q1 only
and 6 completed Q2 only

Analysis

Allocated to control (n=72)

Returned Questionnaire 1 (n=63)

Did not return Q1 (n=9)
Withdrew before Q1 (n=3)
Non-contactable (n=6)

|

Returned Questionnaire 2 (n=63)
Did not return Q2 (n=9)
Lost to follow up (n=8)
Withdrew after Q1 (n=1)

Y

Analysed (n=63)

NB: A total of 60 women completed
both Q1 & Q2, 3 completed QI only
and 3 completed Q2 only
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Table 1 Demographic characteristics of participants (n = 120)

Decision aid (DA) group N (%)  Control group N (%)

Age

Type of genetic test Mutation search

Predictive testing-mutation identified

Other predictive testing®
Affected by cancer
Unaffected by cancer
High school only
Certificate/diploma
Undergraduate degree
Postgraduate degree
Any medical/health training?  No

Yes

Never married
Married/de facto
Widowed
Separated/divorced
No children

Yes

Disease status

Education level

Marital status

Biological children

Mean: 45.8 years
Range: 21-73 years

Mean: 49.6 years
Range: 22-75 years

32 (56.1) 41 (65.1)
3140y 3(127)
32 (56.1) 41 (65.1)
25 (43.9) 22 (34.9)
15 (26.3) 23 (36.5)
5 (138) 10 (159
9 (15. .

12 (21.1) 11 (17.5)
42 (73.7) 47 (74.6)
15 (26.3) 16 (25.4)
12 (21.1) 6 (9.5)

(3)7( 5?4.9) ;ts( 5658).3)
8 (14.0) 11 (17.5)
13 (22.8) 15 (23.8)
44 (772) 48 (76.2)

# This group is comprised of unaffected women considering predictive testing for Jewish founder mutations or predictive testing where

a family-specific mutation has not yet been identified

founder mutations and women considering future
predictive testing in families where a mutation had not
yet been identified. There were no significant differ-
ences between women considering different types of
predictive testing on any of the dependent variables, so
they were combined for further analysis.

Participant disease status

Of the 73 participants (60.8%) who had had a previous
diagnosis of cancer, 67 (91.8%) were affected with
breast cancer only, 5 (6.8%) with ovarian cancer only
and 1 (1.4%) with both breast and ovarian cancer. Of
the 52 women who were unaffected by cancer, 46
(88.5%) had a 50% mutation carrier risk status
(MCR), 4 (7.7%) had a 25% MCR, 1 (1.9%) woman
had a 12.5% MCR and one (1.9%) had a 100% MCR
as she was an intervening relative.

Blood drawn

Blood was drawn immediately after the first consulta-
tion in 43 (35.8%) cases. Having blood drawn was
equally distributed in the study groups, with 32.9% of
women in the DA group having blood drawn after the
consultation compared to 34.7% of women in the
control group (x*(1) = 0.06; P = 0.814). Giving blood
at the first appointment was more common in women
considering mutation search, with 29 (39.7%) of these
women having blood drawn on the day of the consul-

tation, compared to 14 (29.8%) of women considering
predictive testing, although this difference was not
statistically significant (y*(1) = 1.23; P = 0.268).

Participant’s decision

In 113 (94.2%) cases, the clinician’s opinion on the best
decision for the patient agreed with the participant’s
decision one week after the consultation, with only 7
(5.8%) cases in which the clinician’s opinion did not
agree with that of the participant. Of these cases, three
women remained undecided after the consultation,
while their clinician recommended genetic testing and
four women decided to undergo testing while the cli-
nician felt it was best to either defer the decision or to
not undergo testing.

Questionnaire 1
Reading the materials

Both the DA and the control pamphlet were read
thoroughly before completing questionnaire 1, with
69.6% of the DA group and 76.2% of the control group
reporting having read the DA or the control pamphlet
‘from cover to cover’ or ‘quite thoroughly’. Women
who had blood drawn on the day of their consultation
were less likely to thoroughly read the educational
materials they received than those who did not have
blood drawn on the day (3*(1) = 9.51; P = 0.050).

@ Springer



296

Breast Cancer Res Treat (2008) 107:289-301

Table 2 Dependent variable mean scores and proportions (SD in brackets)

N Decison aid (DA) group Control group
Knowledge of genetic testing Time 1 116 7.19 (1.01)* 6.74 (1.32)*
Time 2 119 7.14 (0.88)* 6.68 (1.21)*
Decisional Conflict Scale (DCS) Time 1 117 1.64 (0.24) 1.68 (0.32)
Time 2 119 1.65 (0.39) 1.66 (0.35)
DCS: Informed subscale Time 1 117 1.57 (0.30)* 1.69 (0.40)*
Time 2 120 1.60 (0.39)* 1.65 (0.37)*
DCS: Clear values subscale Time 1 119 1.62 (0.37) 1.79 (0.62)
Time 2 120 1.72 (0.66) 1.75 (0.60)
DCS: Supported subscale Time 1 119 1.71 (0.49) 1.58 (0.24)
Time 2 119 1.66 (0.40) 1.62 (0.33)
DCS: Certainty subscale Time 1 117 1.72 (0.57) 1.69 (0.61)
Time 2 119 1.71 (0.57) 1.67 (0.55)
Decisional Regret Scale (DRS)? Time 2 103 7.04 (12.12) 6.39 (13.68)
Proportional data for dichotomous variables (%)
Multidimensional Measure of Informed Choice (MMIC) Time 1 113 51.9% ‘informed’ 39.3% ‘informed’
Time 2 110 47.2% ‘informed’ 43.9% ‘informed’
Did any family member read the information materials? Time 1 120 32.1% ‘yes’* 55.6% ‘yes’*
Time 2 120 54.4% ‘yes’* 76.2% ‘yes’*
Did any family member contribute to decision-making? Time 1 120 47.4% ‘yes’ 63.5% ‘yes’

Genetic testing uptake®

Time 2 120 54.4% ‘yes’ 54.0% ‘yes’
Time 1 114 94.3% °

yes’ 90.2% ‘yes’

Time 2 116 94.4% ‘yes’ 91.8% ‘yes’

*P < 0.05

? Some women did not answer the Regret Scale or uptake questions because they either remained undecided about genetic testing, or
were awaiting the results of a relative’s genetic test and were therefore unable to undergo testing at this point

Decisional conflict

All dependent variable mean scores and proportions
are presented in Table 2.

Main effects

Overall, there was no significant difference between
decisional conflict full-scale scores in women who re-
ceived the DA compared to those who received the
control pamphlet (3*(1) = 0.01; P = 0.937). However,
the DA had a significant effect on scores on the in-
formed subscale, such that women who received the
DA were significantly more likely to be in the ‘in-
formed’ group than women who received the control
pamphlet (7*(1) = 4.86; P = 0.028). The DA had no
effect on the remaining subscales, including support
(*(1)=22; P=0138), certainty (}*(1) = 0.70;
P = 0.401) and clear values (3*(1) = 2.52; P = 0.113).

Interaction with having blood drawn

There was no significant interaction between choosing
to have blood drawn on the day of the consultation and
the effect of the DA on decisional conflict full-scale
score, nor on three of the subscale scores (DCS:
7*(1) = 021; P =0.644; Informed: y*(1) =1.63; P =
0.201; Support: »*(1) =0.26; P =0.608; Certain:
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7*(1) = 0.64; P = 0.422). However, there was a signifi-
cant interaction between choosing to have blood drawn
and group for the clear values subscale (*(1) = 4.01;
P = 0.045), such that women in the DA group who did
not have blood drawn on the day of their consultation
had significantly clearer values with regards to genetic
testing than women who received the control pamphlet
(#*(1) = 6.67; P = 0.022). In contrast, the DA had no
effect on mean clear values scores for women who did
have blood drawn on the day of their consultation
(4*(1) = 0.61; P = 0.433). See Fig. 3.

Knowledge scores
Main effects

The main effects model showed that the DA signifi-
cantly improved knowledge at both time points
(7*(2) = 6.82; P = 0.033). More specifically, the odds of
women who received a DA being in the high knowl-
edge group (relative to the low knowledge group) were
more than twice as high as those for women in the
control group (RRR = 2.73; P = 0.015) (see Fig. 4).

Interaction with having blood drawn

There was no significant interaction between choosing
to have blood drawn on the day of the consultation and
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Fig. 3 Interaction between clear values score and whether blood
was drawn at first consultation. *Minimum, or ideal, score is 1.5.
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Fig. 4 Percentage of women in each of the three knowledge
groups according to their randomization status

the effect of the DA on knowledge score (1*(2) = 5.51;
P = 0.064).

Informed choice

The effect of the DA on the measure of informed
choice was not significant (xz(l) = 1.06; P = 0.304), nor

was there any significant interaction effect of having
blood drawn on the day of the consultation
(#*(1) = 0.20; P = 0.657).

Family involvement

The majority of women reported sharing the informa-
tion materials they received with other family mem-
bers, particularly by 6 months after their consultation
(see Table 2). Logistic regression with the dichoto-
mous variable (‘information shared with any family
member’ versus ‘not shared with any family member’)
showed that women who received a DA were less
likely to share the materials they received, relative to
women who received the control pamphlet
(x2(1) = 8.78; P =0.003). There was no significant
group difference in the level of perceived family
involvement  in  decision-making  (*(1) = 0.81;
P =0.368).

Participants named their spouse or partner most
often as the family member who had read the infor-
mation materials they received and had contributed to
their decision-making process. By time 2, 40.3% of
women in the DA group and 46.0% of women in the
control group reported that their spouse or partner had
read the information materials they received at their
consultation. As well, 38.6% of women in the DA
group and 28.6% of women in the control group re-
ported that their spouse or partner had contributed to
their decision-making about genetic testing.

Psychological variables

The DA did not appear to affect women’s reported
levels of psychological distress, with no significant
group differences in intrusive and avoidant thoughts,
anxiety or depression.

Regret

Logistic regression revealed no significant group dif-
ferences in women’s reported regret about their ge-
netic testing decision six months after their
consultation (3*(1) = 2.70; P = 0.100).

Genetic testing uptake

Genetic testing uptake was high, with 105 out of 114
(92.1%) participants eligible for genetic testing after
their first consultation deciding to undergo testing. Of
the six women who were awaiting the results of a
relative’s genetic test, four were still waiting for the
results 6 months post-consultation, and two had
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become unable to undergo genetic testing as a
mutation was not identified in their affected family
member. Of the remaining nine women, 6 (5.0%)
reported being undecided about genetic testing and 3
(2.5%) women reported that they did not want to
undergo genetic testing. Apart from the two women
whose family member’s results became available, all
participants’ genetic testing decisions were stable over
the time period 6 months post-consultation. Receipt of
the DA had no effect on genetic testing decision
(#*(1) = 1.04; P = 0.793).

Discussion

This randomized trial revealed three significant main
effects of a DA for women considering genetic testing
for breast/ovarian cancer risk: women who received the
DA had significantly higher knowledge scores, felt
more informed about genetic testing and were less
likely to report that other family members had read the
information materials they received, compared to
those in the control condition. Moreover, for women
who did not have blood drawn on the day of their
consultation, receiving the DA also helped them to
clarify their values with regards genetic testing. Con-
sistent with previous research, the DA did not appear
to affect women’s psychological functioning, their ac-
tual genetic testing decision, nor their scores on the
certainty and feeling supported subscales of the deci-
sional conflict scale [22, 37].

In general, women were knowledgeable and felt
confident about their genetic testing decision, regard-
less of whether or not they received the DA. This can be
seen in the highly skewed knowledge, decisional con-
flict and regret scores reported in Table 2. Reflecting
this, we report a high genetic testing uptake rate of
92.1%, confirming previous research showing that wo-
men who approach familial cancer clinics tend to be
more interested in genetic testing than women with a
family history of breast/ovarian cancer in the general
population and in genetics research settings [38-41].

In Australia, where, as a general rule, genetic testing
decisions are made only after at least one consultation
with a genetic counselor and/or clinical geneticist or
oncologist, it is perhaps not surprising that knowledge
and certainty levels are high in this population. Despite
this high level of face-to-face education and support,
the DA was still able to add value over and above the
consultation. Further research on the effectiveness of
the DA in women who decide not to attend a familial
cancer clinic after hearing about their eligibility for
genetic testing (either through referral from another
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medical service or in the public arena) would provide
valuable information about the effect of the DA on
women who may have lower knowledge and certainty
levels than the group who do currently attend the
clinics. Indeed, recent research suggests that women
who do not attend familial cancer clinics after receiving
a referral from their breast cancer treatment team list
more cons of genetic testing than those who do attend
after their referral [42].

The finding that women who did not give blood on
the day of their consultation were more likely to ben-
efit from the DA in terms of having clearer values is
consistent with the data showing that they were more
likely to read the information materials they received
than women who did have blood drawn on the day of
their consultation. Indeed, a recent evaluation of a
French genetic testing information booklet showed a
significant dose-response relationship, such that wo-
men who read the booklet most thoroughly experi-
enced the most benefits from the tool [43].

Our data raise an important question about when
the decision about genetic testing is made by most
women. It is possible that a patient who changes their
mind about genetic testing after having blood drawn
may choose not to receive their test results, implying
that the theoretical point of decision-making is actually
at the receipt of test results [12]. In practice, however,
none of the women in our study changed her genetic
testing decision in the 6 months post-consultation,
suggesting that the actual decision-making point for
the individual is at, or even before, the drawing of
blood. This raises important considerations for DA
developers, who generally seek to expose the patient to
DAs before they feel they have made their decision. A
second randomized controlled trial of this DA is cur-
rently underway, using the DA as a communication aid
during genetic counseling. Data from this trial will
speak to the impact of using a DA during counseling to
ensure that all participants have the opportunity to use
the tool before having blood drawn.

The family involvement data warrants further dis-
cussion. Firstly, the data revealed a novel finding in
that women who received the tailored DA were less
likely to share the tool with their family members. We
did not ask about reasons for sharing or not sharing the
information, but it is possible that women did not want
to disclose the unique information contained in it,
including the personalized risk information entered by
their clinician and the personal worksheet, which was
completed by more than 70% of the women who re-
ceived the DA. Alternatively, the DA may have been
less likely to be shared with other family members due
to its length.
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Secondly, of those women who did share the DA or
control pamphlet with their family, the family member
most likely to be named as having read the materials,
and having contributed to the decision-making process,
was the participant’s spouse or partner. This data
supports recent research emphasizing the importance
of considering the spouse within the familial cancer
setting [44, 45]. Traditionally, given that they are not
blood relatives of the patient and hence not at genetic
risk, the role of the spouse has received little attention
in the familial cancer clinic process, but they clearly
play a critical role in patients’ decision-making about
genetic testing. Given that the DA was less likely to be
shared with family members than the control pam-
phlet, clinicians should consider providing additional,
specific information for family members.

Limitations

It was not possible to collect a baseline (i.e. pre-
counseling) assessment of participants because; (i) it is
often not possible to establish a patient’s eligibility for
genetic testing until a full family history has been
collected and verified during the first consultation; and
(ii) the lead time between patients’ contacting the
clinic and their first appointment is often very short
(i.e. 2-3 days), indicating that many baseline ques-
tionnaires would have not been completed before the
consultation. However, given that the participants
were randomized to receive the DA or the control
pamphlet, any pre-counseling characteristics in pa-
tients should have been evenly distributed across both
groups.

It was also not possible for clinicians to be blinded to
the randomization status of the participants because
the majority of clinicians expressed a preference for
entering personalized risk information into the DA.
However, we attempted to minimize the impact of this
by instructing clinicians to open the recruitment
package at the end of the consultation. It was also not
possible to control the content of the consultation for
each patient, or the additional information materials
they received from their clinic or from other external
sources such as the world-wide web. However, any
additional sources of information should have been
evenly distributed across both groups. As well, it is
possible that some participants completed their ques-
tionnaires before reading their allocated information
materials, despite clear written and verbal requests not
to do so. The data provided on reading the materials
however, showed that the large majority of participants
reported that they did read the materials before com-
pleting the questionnaire.

The current DA did not cover the needs of all
familial cancer clinic patients. Men considering genetic
testing for breast cancer risk for example, need to
consider a unique set of issues in their decision-making
process about genetic testing, including the implica-
tions of their test result for their own health as well as
the risks that may be passed on to their daughters.
Similarly, women affected with breast cancer consid-
ering predictive testing may have different informa-
tional needs with regards to issues such as their risk of
developing further cancers, either of the breast or
ovaries. Indeed, it is worthwhile considering the
information needs of each patient as an individual, as
sometimes a ‘one size fits all’ approach may not fully
utilize the benefits of a decision support tool such as
this. It may be more beneficial, for example, for clini-
cians to use DAs during, or even before (when eligi-
bility for testing has been confirmed and there is a
reasonable time available before the appointment),
their consultations for some patients in order ensure
that they are exposed to decision support tools before
making their decision about testing [46].

Finally, the women in this study tended to have a
higher education level than the general population,
with 63% having a post-school qualification, compared
to 52% of the general population [47]. Although this
phenomenon has been identified in previous studies in
the familial cancer setting, the discrepancy between the
general and clinical population appears to be narrow-
ing [39]. For example, earlier Australian data reported
post-school qualifications in over 70% of women
attending familial cancer clinics [48, 49], suggesting
that the numbers of women with lower educational
levels is increasing in familial cancer clinics.

Practice implications

Use of a genetic testing DA in conjunction with genetic
counseling can increase women’s actual knowledge and
feelings of being informed about genetic testing for
breast/ovarian cancer risk. Family members who at-
tend a familial cancer clinic might benefit from each
receiving their own information materials, as patients
may be less likely to share information tools about
genetic testing if they are personalized. Finally, it is
important to consider the needs and concerns of the
spouse or partner in the familial cancer setting.

Acknowledgements We would like to thank our consumer
representative, Sandra Tanner, as well as each of the clinicians
who reviewed numerous drafts of the DAs and recruited their
patients for the study. We would also like to thank the women
who completed the questionnaires. The study was funded by a
project grant from the Cancer Council of New South Wales

@ Springer



300

Breast Cancer Res Treat (2008) 107:289-301

(Project Grant 300441). Ms. Wakefield is supported by an Aus-
tralian Postgraduate Award. Dr. Meiser is supported by a Career
Development Award from the National Health and Medical
Research Council of Australia (ID 350989). The authors have no
conflicts of interest to declare.

References

1. International Breast Cancer Intervention Study Investigators
(2002) First results from the International Breast Cancer
Intervention Study (IBIS-I): a randomised prevention trial.
Lancet 360:817-824

2. Hartmann LC, Schaid DJ, Woods JE et al (1999) Efficacy of
bilateral prophylactic mastectomy in women with a family
history of breast cancer. N Engl J Med 340:77-84

3. Scheuer L, Kauff N, Robson M et al (2002) Outcome and
preventive surgery and screening for breast and ovarian
cancer in BRCA mutation carriers. J Clin Oncol 20:1260-1268

4. Meijers-Heijboer H, Van Geel B, Van Putten W et al (2001)
Breast cancer after prophylactic mastectomy in women with
a BRCAI or BRCA2 mutation. N Engl J Med 345:159-164

5. Levy-Lahad E, Friedman E (2007) Cancer risks among
BRCA1 and BRCA2 mutation carriers. BJC 96:11-15

6. Lodder LN, Frets PG, Trijsburg RW et al (2002) One year
follow-up of women opting for presymptomatic testing for
BRCA1 and BRCAZ2: emotional impact of the test outcome
and decisions on risk management (surveillance or prophy-
lactic surgery). Breast Cancer Res Treat 73:97-112

7. Ford D, Easton DF, Stratton M et al (1998) Genetic heter-
ogeneity and penetrance analysis of the BRCAI and BRCA2
genes in breast cancer families. Am J Hum Genet 62:676-689

8. National Health and Medical Research Council (1999)
Familial aspects of cancer: A guide to clinical practice. Na-
tional Health and Medical Research Council, Canberra,
November 1999

9. Meiser B (2005) Psychological impact of genetic testing for
cancer susceptibility: an update of the literature. Psychoon-
cology 14:1060-1074

10. van Dijk S, Otten W, Timmermans DR et al (2005) What’s
the message? Interpretation of an uninformative BRCA1/2
test result for women at risk of familial breast cancer. Genet
Med 7:239-245

11. van Dijk S, Timmermans DRM, Meijers-Heijboer H et al
(2006) Clinical characteristics affect the impact of an unin-
formative DNA test result: the course of worry and distress
experienced by women who apply for genetic testing for
breast cancer. J Clin Oncol 24:3672-3677

12. Ropka M, Wenzel J, Phillips E et al (2006) Uptake rates for
breast cancer genetic testing: a systematic review. Cancer
Epidemiol Biomarkers Prev 15:840-855

13. O’Connor AM, Mulley AG Jr, Wennberg JE (2003) Stan-
dard consultations are not enough to ensure decision quality
regarding preference-sensitive options. J Natl Cancer Inst
95:570-571

14. O’Connor AM, Rostom A, Fiset V et al (1999) Decision aids
for patients facing health treatment or screening decisions:
systematic review. BMJ 319:731-734

15. O’Connor A, Tugwell P, Welles GA et al (1998) Randomized
trial of a portable, self-administered decision aid for post-
menopausal women considering long-term preventative hor-
mone replacement therapy. Med Decis Making 18:295-303

16. O’Connor AM (1999) Decision aids for patients considering
options affecting cancer outcomes: evidence of efficacy and
policy implications. J Natl Cancer Inst 25:67-80

@ Springer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Elwyn G, O’Connor A, Stacey D et al (2006) Developing a
quality criteria framework for patient decision aids: online
international Delphi consensus process. BMJ 333:417
Wakefield CE, Meiser B, Homewood J et al (in press)
Development and pilot testing of two decision aids for
individuals considering genetic testing for cancer risk. J
Genet Couns

Australian Cancer Network (1999) Guidelines on familial
aspects of cancer. Australian Cancer Network, Sydney,
November 1999

National Breast Cancer Centre (2000) Current best advice
about familial aspects of breast/ovarian cancer. NHMRC
National Breast Cancer Centre, Sydney, 2000

Centre for Genetics Education (2007) Centre for Genetics
Education. http://www.genetics.com.au/. Cited 19 Jan 2007
O’Connor AM, Stacey D, Entwistle V et al (2006) Decision
aids for people facing health treatment or screening deci-
sions. Cochrane Database Syst Rev 1:1

Rimer BK, Glassman B (1999) Is there a use for tailored
print communications in cancer risk communication? J Natl
Cancer Inst 25:140-148

Bastani R, Maxwell A, Bradford C et al (1999) Tailored risk
notification for women with a family history of breast cancer.
Prev Med 29:355-364

O’Connor AM (1995) Validation of a decisional conflict
scale. Med Decis Making 15:25-30

Michie S, Dormandy E, Marteau TM (2002) The multi-
dimensional measure of informed choice: a validation study.
Patient Educ Couns 48:87-91

Horowitz MJ, Wilner N, Alvarez W (1979) Impact of event
scale: a measure of subjective stress. Psychosom Med
41:209-218

Thewes B, Meiser B, Hickie IB et al (2001) Psychometric
properties of the impact of event scale amongst women at
increased risk for hereditary breast cancer. Psychooncology
10:459-468

Zigmond A, Snaith R (1983) The hospital anxiety and
depression scale. Psychiatr Scand 67:361

Hall A, A’Hern R, Fallowfield L (1999) Are we using
appropriate self-report questionnaires for detecting anxiety
and depression in women with early breast cancer? Eur J
Cancer 35:79-85

Johnston M, Pollard B, Hennessey P (2000) Construct vali-
dation of the hospital anxiety and depression scale with
clinical populations. J Psychosom Res 48:579-584

Ibbotson T, Maguire P, Selby P et al (1994) Screening for
anxiety and depression in cancer patients: the effects of
disease and treatment. Eur J Cancer 30A:37-40

Brehaut JC, O’Connor AM, Wood TJ et al (2003) Validation
of a decision regret scale. Med Decis Making 23:281-292
SPSS Inc. (2005) Statistical Program for the Social Sciences:
Release 14.0. SPSS Inc., Chicago, IL

StataCorp (2005) Stata Statistical software: Release 9.0.
StataCorp, College Station, TX

Williams RL (2000) A note on robust variance estimation for
cluster-correlated data. Biometrics 56:645-646

Bekker HL, Legare F, Stacey D et al (2003) Is anxiety a
suitable measure of decision aid effectiveness: a systematic
review? Patient Educ Couns 50:255-262

Botkin JR, Smith KR, Croyle RT et al (2003) Genetic testing
for a BRCA1 mutation: prophylactic surgery and screening
behavior in women 2 years post testing. Am J Med Genet A
118:201-209

Cull A, Anderson EDC, Campbell S et al (1999) The impact
of genetic counselling about breast cancer risk on women’s
risk perceptions and levels of distress. BJC 79:501-508



Breast Cancer Res Treat (2008) 107:289-301

301

40.

41.

42.

43.

44.

Lerman C, Narod S, Schulman K et al (1996) BRCAL testing
in families with hereditary breast-ovarian cancer. JAMA
275:1885-1892

Meijers-Heijboer EJ, Verhoog LC, Brekelmans CT et al
(2000) Presymptomatic DNA testing and prophylactic sur-
gery in families with a BRCA1 or BRCA2 mutation. Lancet
335:2015-2020

O’Neill SM, Peters JA, Vogel VG et al (2006) Referral to
cancer genetic counseling: are there stages of readiness? Am
J Med Genet C 142:221-231

Mancini J, Nogues C, Adenis C et al (2006) Impact of an
information booklet on satisfaction and decision-making
about BRCA genetic testing. Eur J Cancer 42:871-881
Mireskandari S, Meiser B, Sherman K et al (2006) Evalua-
tion of the needs and concerns of partners of women at high
risk of developing breast/ovarian cancer. Psychooncology
15:96-108

45.

46.

47.

48.

49.

Manne S, Audrain J, Schwartz M et al (2004) Associations
between relationship support and psychological reactions of
participants and partners to BRCA1 and BRCA2 testing in a
clinic-based sample. Ann Behav Med 28:211-225

Schwartz MD, Lerman C, Brogan B et al (2005) Utilization
of BRCA1/BRCA2 mutation testing in newly diagnosed
breast cancer patients. Cancer Epidemiol Biomarkers Prev
14:1003-1007

Australian Bureau of Statistics (2006) Australian social
trends 2006. Australian Bureau of Statistics, Canberra
Meiser B, Butow P, Friedlander M et al (2002) Psychological
impact of genetic testing for women for breast cancer sus-
ceptibility. Eur J Cancer 38:2025-2033

Tiller K, Meiser B, Gaff C et al (2006) A randomized con-
trolled trial of a decision aid for women at increased risk of
ovarian cancer. Med Decis Making 26:360-372

@ Springer



	A randomized controlled trial of a decision aid for women considering genetic testing for breast and ovarian cancer risk
	Abstract
	Introduction
	A decision aid for women considering genetic testing
	Aims and hypotheses

	Materials and methods
	Sample
	Procedure
	Recruitment of participants
	Measures
	Data analysis


	Results
	Response rates and sample
	Clinician report
	Type of genetic test
	Participant disease status
	Blood drawn
	Participant&rsquo;s decision

	Questionnaire 1
	Reading the materials

	Decisional conflict
	Main effects
	Interaction with having blood drawn

	Knowledge scores
	Main effects
	Interaction with having blood drawn

	Informed choice
	Family involvement
	Psychological variables
	Regret
	Genetic testing uptake

	Discussion
	Limitations
	Practice implications

	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


