
Barriers to participating in genetic counseling and
BRCA testing during primary treatment for breast
cancer
Kathryn J. Schlich-Bakker, MSc1, Herman F. J. ten Kroode, PhD1, Carla C. Wárlám-Rodenhuis, MD2,
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Purpose: Little is known about reasons why eligible breast cancer patients decline BRCA mutation testing. They

may withdraw at different stages during genetic counseling for different reasons. We prospectively studied

perceived benefits and barriers to genetic counseling and BRCA testing in 102 newly diagnosed breast cancer

patients approached for genetic counseling at the start of radiotherapy. Methods: Patients completed question-

naires and participated in interviews at different stages of the counseling protocol. Results: Participation was not

influenced by distress, knowledge about hereditary breast cancer, previous genetic testing in relatives, or

perceived risks and barriers. Immediate decliners (n � 23) do not believe genetic testing is relevant for them.

Patients who decline after pedigree compilation (n � 14) are more hesitant and anxious about the influence of the

test result on their future often wishing to postpone further testing. Late decliners (n � 7) withdraw afraid of the

test result and/or after a relative’s objection. These decliners are not easily identified upon approach because they

are similar to patients who receive a DNA test result (n � 58). Notwithstanding their decline, 81% agreed to the

timing or would have preferred an earlier approach for genetic counseling. Conclusion: Decliners may make more

informed decisions after tailored health education, including adequate risk information. Genet Med 2007:9(11):

766–777.
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Women from high-risk families can obtain risk estimations
for breast and ovarian cancer through BRCA1/2mutation test-
ing. Carrying a BRCA1/2 gene mutation increases one’s life-
time risk of developing breast and/or ovarian cancer compared
with the general population.1 The most noted benefits of test-
ing for mutations are: (1) to obtain breast cancer risk informa-
tion for one’s self and family members, particularly any chil-
dren, (2) to learn about ovarian cancer risk, (3) to obtain
certainty, and (4) tomakemore informed decisions about pro-
phylacticmastectomy and prophylactic oophorectomy.2–8 De-
spite these evident benefits, not all eligible individuals choose
to participate in genetic counseling and BRCA1/2 testing.
The uptake of presymptomatic testing is higher in persons of

higher socioeconomic status, who have health insurance, who
show a higher knowledge about DNA testing, who perceive the

benefits as important, and who have more relatives affected by
breast cancer.3 In addition, Biesecker et al.9 found that mem-
bers of families with an identified BRCAmutation were more
likely to have genetic testing when they become old (�40
years), married, and if there was a higher level of family cohe-
siveness. In these families, cancer-specific distress and worry
play a significant role in the choice to test for BRCA1 muta-
tions2,10 as does a greater perceived risk of being a mutation
carrier and of developing breast or ovarian cancer, and the
perception that the advantages of BRCA testing outweigh the
disadvantages.2,11

For eligible individuals from mutation-positive families who
decline presymptomatic genetic testing, the disadvantages out-
weigh the advantages; inparticular, concerns abouthealth and life
insurance and job discrimination were mentioned.5,12,13 Addi-
tional barriers included the possible emotional impact on one’s
self and family, apprehension about the test result, travel distance
to the cancer clinic, and time away fromwork and family. Female
decliners also felt that theymight receive less frequent screening if
no BRCA mutation was identified.12,14 At-risk family members
with a more optimistic disposition were less likely to opt for test-
ing than those who were less optimistic.9 Comparing tested and
nontested at-risk women revealed that the nontested group had a
higher education level, were more often childless, showed more
reluctance toward prophylactic surgery, were younger when first
confronted with a relative affected by breast or ovarian cancer,
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andhadbeenaware longer of the genetic natureof thedisease.14,15

Anxiety does not appear to play any significant role in the choice
not toundergo genetic testing,15 although cancerworrywas lower
among decliners in families with a BRCAmutation.14

As in unaffected individuals, the uptake of BRCA testing in
women with early-onset breast cancer is higher among those
who know more about BRCA1/2 testing and who have a more
positive attitude to testing. In contrast to the presymptomatic
test group, women with breast cancer who had genetic testing
done were younger, had a higher education level, and more
often had a family member who had also undergone genetic
testing.16 In the same sample, low uptake was associated with
lack of information on how genetic testing might alter health
care decisions and fear of the test procedure, its costs, and
possible false-positive results. Compared with healthy at-risk
individuals who opt for presymptomatic testing, women with
breast cancer are more often motivated to attend familial
breast cancer clinics for the sake of their children, because of
the worry about developing a second cancer themselves, or for
scientific research purposes. Unaffected women attend to gain
risk information for themselves, or for the sake of surveil-
lance.17,18 If there is a prompt genetic test at the time of the
initial breast cancer diagnosis, uptake is associated with a phy-
sician’s recommendation for BRCA1/2 testing and indecision
about definite local treatment.19 Although the mean real up-
take for genetic testing among women with a personal history
of breast cancer (70%, range 26–96%) does not differ from
that of unaffectedwomenwith a family history of breast cancer
(70%, range 20–96%), as reviewed by Ropka et al.,20 these two
groups may differ as to their reasons for not having a test. The
perceived importance of benefits is associated with uptake in
presymptomaticDNA testing.3 Amongwomenwith a personal
history of breast cancer, Capelli et al.21 identified the associa-
tion between perceived benefits and intentions to test. How-
ever, there was no association found between perceived bene-
fits and initial contact geared toward participation in testing.
The latter study was limited in that it did not provide data on
actual uptake for genetic testing.
Considering the motivating role of perceived benefits and

barriers and perceived risks on health-related behaviors,22

women who decline genetic counseling are likely to have dif-
ferentmotivating perceptions about genetic testingwhen com-
paredwithwomenwho decline genetic testing after counseling
and those who do choose to test. Addressing these differences
may prove valuable in increasing breast cancer prevention and
control and informed decisions about participation in genetic
counseling and testing, especially now that genetic testing may
increasingly influence management decisions in recently diag-
nosed breast cancer patients.23

In previous research, focusing on predictive factors for
BRCA1/2 gene mutations in recently diagnosed breast cancer
patients, a substantial proportion of the participants dropped
out during the genetic counseling protocol after an active ap-
proach for genetic testing.24 The reasons for withdrawal were
not thoroughly studied, although the main reason given was
patients’ concern for the additional psychological burden im-

posed by genetic testing. To our knowledge, neither the rea-
sons for or the timing of withdrawal from genetic counseling
and testing among recently diagnosed breast cancer patients
have been studied. Nor have we identified studies that report
on the magnitude of benefits and barriers as perceived by this
population.
The aim of this study was to explore the perceived benefits

and barriers, as well as the attitude and level of psychological
distress, in newly diagnosed breast cancer patients actively ap-
proached for genetic counseling and BRCA1/2 testing who ei-
ther (a) decline genetic counseling after the initial approach;
(b) initially participate in counseling (family pedigree compi-
lation) but thendecline further counseling; or (c) participate in
genetic counseling but decline BRCA1/2 testing. An additional
aim was to identify the characteristics of these three groups
compared with breast cancer patients who choose to have a
BRCA test.
Based on a literature study and theoretical network, we

expected breast cancer patients who declined genetic coun-
seling upon approach to perceive fewer benefits to genetic
testing,5,11,12,16 have a lower perceived risk of carrying a mu-
tation,2 report less breast cancer-specific distress before ap-
proach,2,10,14 show amore optimistic disposition,9 know less
about hereditary breast cancer,16 and to be older16 than pa-
tients who choose to have a BRCA test.5,11,12,16 We expect
patients who decline later in the counseling protocol to dif-
fer less from patients who choose to take part in testing than
from patients who decline genetic counseling upon ap-
proach. Considering psychological distress we expect im-
mediate decliners to be motivated by an anticipated psycho-
logical burden, and patients who withdraw at a later time in
counseling to do so because of an actual increase in experi-
enced psychological distress.

MATERIALS AND METHODS
Participants

Our sample was selected from breast cancer patients partic-
ipating in a longitudinal study examining the psychological
impact of an active approach for genetic counseling and testing
during adjuvant radiotherapy (see below). Participants for the
longitudinal study were recruited from all consecutive breast
cancer patients referred to the Department of Radiotherapy at
the University Medical Center Utrecht in The Netherlands be-
tween January 2002 and March 2004. Participants were pa-
tients who were diagnosed with breast cancer for the first time,
were between 18 and 75 years of age, and had a good compre-
hension of the Dutch language.

Procedure

The initial approach for genetic counseling has been de-
scribed elsewhere.25 During their first visit to the Department
of Radiotherapy, patients were screened for eligibility for ge-
netic counseling using factors presumed to be predictive for
hereditary breast cancer. If they checked positive for at least
one factor, patients were offered a family pedigree compila-
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tion; this was the initial approach. If the pedigree displayed at
least one of the criteria for further counseling (e.g., (1) breast
cancer in the patient or a relative �40 years of age, (2) patient
had two or more relatives with breast cancer, (3) multifocal,
multicentric, or bilateral breast cancer in the patient or a rela-
tive with the first breast cancer diagnosed�50 years of age, (4)
ovarian cancer in the patient or a relative, or (5) amale relative
with breast cancer), the patient was referred to theDepartment
of Medical Genetics for genetic counseling and a BRCA test
(Fig. 1).
All participants filled in questionnaires 1 week before the

initial approach for genetic counseling (T0) and 4 weeks after
the initial approach (T1). Patients who declined further ge-
netic counseling after the initial approach were interviewed in
their own home by a psychologist within 2 weeks of T1.
Patients who chose to take part in genetic counseling

filled in a third questionnaire (T2) followed by an interview

within 2 weeks. Of each group a random selection of 25
patients was approached for participation in an interview.
The timing of T2 depended on whether the patient with-
drew from the genetic counseling protocol. Participants
who initially took part in counseling (family pedigree com-
pilation) but who declined further counseling completed
T2, 3 weeks after the pedigree compilation (11 weeks after
initial approach). Patients who participated in genetic
counseling but declined a BRCA test completed T2, 3 weeks
after their first visit at the Department of Medical Genetics
(27 weeks after initial approach). Patients who took part in
genetic counseling and had a BRCA test completed T2, 3
weeks after receiving their test result (43 weeks after initial
approach). Questionnaires were sent by mail and returned
within 10 days using a prestamped return envelope. Ap-
proval for this study was obtained from the Medical Ethical
Committee of the University Medical Centre Utrecht.

Fig. 1. Study flow scheme.
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MEASURES
Questionnaires

Psychological distress

Psychological distress was measured at T0, T1, and T2 using
the Hospital Anxiety and Depression Scale for general anxiety
anddepression and the Impact of Event Scale for breast cancer-
specific distress.
The Hospital Anxiety and Depression Scale26 is a 14-item

scale with a total score ranging from 0 to 42. A total score of
�13 is indicative of an adjustment disorder.27

The Impact of Event Scale28 is a 15-item scale measuring
intrusion (the extent to which individuals are overwhelmed by
thoughts and feelings about breast cancer; seven items) and
avoidance (the tendency to avoid thoughts and feelings about
breast cancer; eight items) with a total score ranging from 0 to
75. A score of �26 is considered indicative of clinical adapta-
tion difficulties.29 Items were geared toward breast cancer as
the distressing event.

Perceived risk of carrying a mutation

At T1 and T2, patients were asked to indicate their perceived
risk that their breast cancer was hereditary on a numerical scale
from 0 to 100.

Knowledge of hereditary breast and ovarian cancer

The level of correct knowledge about hereditary breast cancer
was assessed at T1 and T2 with items used by Pieterse et al.30

(adapted from Claes et al.31). The 7 items were worded as state-
ments with three response categories: “correct,” “incorrect,” and
“do not know.” The number of correct answers for the relevant
items provided a total correct knowledge score (range 0–7).

Optimism

Optimismwas assessed at baseline (T0) using an 8-item sub-
scale of the Self-Assessment Questionnaire-Nijmegen.32,33

This 4-point frequency scale ranges from “almost never ” to
“nearly always,” with a total score ranging between 8 and 32.
Higher scores indicate a more optimistic outlook on life.

Attitude toward genetic counseling and testing

At T1 attitude toward genetic counseling and BRCA testing
was assessed with five self-designed items (Appendix A).

Interview

The semistructured interviewwith a psychologist took place
in the patient’s home and lasted 60–90minutes. It consisted of
open questions, with some followed by the opportunity to pro-
vide a number between 0 and 100 to indicate the magnitude of
a given answer. Other items consisted of prestated answer cat-
egories inviting patients to indicate agreement with a state-
ment using a number between 0 and 100. Interview items se-
lected for this report are presented in Appendix B. Interviews
were taped as well as scored on paper. Two psychologists inde-
pendently categorized the answers to the open questions, after

which these and the prestated answers were entered into an
SPSS database version 11.0 (SPSS Inc., Chicago IL).

Motivation

Patients were asked to provide up to three reasons, in order
of importance, on why they had decided to take part in genetic
counseling and BRCA testing, or why they had chosen not to.

Benefits and barriers

Patients were asked to state their perceived benefits from un-
dergoing genetic counseling andBRCA testing, each followedby a
number between 0 and 100 indicating the magnitude of the per-
ceived benefit. Then the psychologist stated six possible benefits
basedon literature, regardingeachofwhichpatientswereasked to
indicate the extent to which they agreed with the statement using
a number between 0 and 100. For each of the four study groups,
the mean total scores for benefits and the mean scores for each
individual benefit were computed. The same procedure was fol-
lowed for perceived barriers.

Timing of approach

Patients were asked if theremight have been a better point in
time to inform them about hereditary breast cancer (yes or
no). If yes, patients were asked to elaborate on when would
have been a better time.

Statistics

Descriptive statistics were used to provide insight into the
build up of variables among groups. For comparison between
the groups nonparametric statistics were applied through SPSS
version 11.0, including theMann-WhitneyU test andKruskal-
Wallis test for continuous variables and the Fisher exact test for
nominal variables.

RESULTS
Sample characteristics

Of the 669 breast cancer patients approached to take part in
the longitudinal psychological study, 402 breast cancer pa-
tients participated fully. Of these 402 patients, 102 (26%) were
eligible for pedigree compilation and further counseling and
were included in the present study. Twenty-three (23%) pa-
tients declined a pedigree compilation (Group 1). After pedi-
gree compilation, 14 (14%) patients declined referral to the
Department of Medical Genetics for further counseling
(Group 2). After initial counseling at the Department of Med-
ical Genetics seven (7%) patients declined a BRCA test (Group
3). Fifty-eight (57%) patients took part in genetic counseling
and testing and received a test result (Group 4) (Fig. 1). A
mutation was detected in five patients and 53 received an un-
informative test result. None of the patients had previously
participated in genetic counseling or BRCA1/2 testing.

Demographic characteristics and medical history

There were no differences between patients who did not
reply, patients who dropped out of the psychological study,
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and participants on any of the sociodemographics other than
that Group 4 was significantly younger (mean age: 47 years)
than the dropouts (54 years) (F � 12.38, P � 0.001). Partici-
pants did not differ in medical history from patients who did
not reply or who dropped out of the study, andGroups 1–3 did
not differ from Group 4. Demographic characteristics and
medical history of the four groups are given in Table 1. Com-
paring the four groups revealed a significantly older age for
Group 1 than Group 4. The mean number of days postopera-
tion showed a trend toward a significant difference in which
Group 1 had the longest average time span between surgery
and the approach for genetic counseling.

Psychological distress

There were no differences in psychological distress between
breast cancer patients who declined genetic counseling and/or

testing (Groups 1–3) and patients who received a test result
(Group 4) at baseline (T0), after approach (T1), or when leav-
ing the genetic counseling protocol (Table 2)
Group 2 demonstratedmore general anxiety and depression

at baseline (T0) than Group 1 (�2 � 10.897, P � 0.012). At T1
and T2 there were no differences in psychological distress be-
tween the four groups (Table 2).

Perceived risk of carrying a mutation

After approach (T1) patients from Group 1 through 3 re-
ported a lower perceived risk of carrying a mutation (mean
22.44, SD 24.57) than patients from Group 4 (mean 36.35, SD
25.29) (Z � �2.903, P � 0.004).

After approach (T1) patients from Group 2 demonstrated
the lowest perceived risk that their breast cancer might be he-

Table 1
Demographic characteristics and medical history of breast cancer patients approached for genetic counseling and DNA testing

Total sample (N � 102)
Between-group
comparison

Group 1 (n � 23) Group 2 (n � 14) Group 3 (n � 7) Group 4 (n � 58) �2 P

Demographic characteristics

Age, mean (SD) 51.9 (10.3) 48.6 (12.94) 40.7 (12.26) 44.8 (10.96) 8.974 0.030a

Education � high school (%) 60.9 50.0 71.4 49.1 1.878 0.649

With partner (%) 87.0 71.4 85.7 80.7 1.506 0.706

With children (%) 69.9 78.6 57.1 86.2 5.355 0.134

Employed before diagnosis (%) 65.2 50.0 57.1 73.7 3.520 0.319

Medical history

Days postoperation, mean (SD) 68.0 (37.4) 40.3 (37.42) 49.4 (33.26) 58.4 (40.40) 7.750 0.051

Mastectomy (%) 21.7 21.4 14.3 27.6 0.655 0.896

Adjuvant treatment (%)

None 43.5 57.1 28.6 46.6 1.589 0.694

Chemo before RT 17.4 21.4 14.3 13.8 0.961 0.888

Hormone 26.1 21.4 42.9 27.6 1.230 0.761

Chemo after RT 13.0 0 14.3 12.1 2.088 0.576

pN stage (%)

0 43.5 76.9 42.9 43.1 5.141 0.156

1 52.2 23.1 57.1 50.0 3.718 0.304

2 4.3 0 0 5.2 0.702 1.000

3 0 0 0 1.7 2.379 1.000

Family history of breast cancer (%)

None 13.6 50.0 42.9 38.6 6.687 0.076

Only FDR 31.8 28.8 14.3 21.1 1.572 0.714

Only SDR 50.0 21.4 28.6 24.6 5.179 0.153

FDR � SDR 4.5 0 14.3 15.8 3.598 0.253

Involvement cancer family (%) 30.4 14.3 28.6 33.9 2.017 0.567

aSignificant difference P � 0.05.
SD, standard deviation; RT, radiotherapy; FDR, first-degree relative; SDR, second-degree relative; employed, employed outside the home; pN stage, pathologic
regional lymph node stage according to the UICC TNM classification of malignant tumors, fifth edition.
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reditary (mean 13.1, SD 15.48), thereby differing significantly
from the patients from Group 4 (�2 � 12.588, P � 0.006). At
T1, Groups 1 and 3 reported a perceived risk of 23.3 (SD 28.67)
and 37.1 (SD 18.00), respectively. There were no differences
betweenGroups 1–3 andGroup 4 or between all four groups at
T2.

Knowledge of HBOC

At T1 there was no difference in mean correct knowledge
score between Groups 1 through 3 (mean 4.22, SD 1.47) and
Group 4 (mean 4.50, SD 1.55). Nor was there a difference be-
tween these two groups at T2. At T1 and T2, Groups 1 through
4 did not differ from each other on mean correct knowledge
score.

Optimism

At baseline, patients from Groups 1 through 3 (mean 23.66,
SD 4.33) did not differ from those from Group 4 (mean 23.35,
SD 4.16) on level of optimism. Nor did the patients from
Groups 1 through 4 differ from each other.

Attitude toward genetic testing

Regarding thoughts about hereditary breast cancer in the
family there was no difference between Groups 1 through 3
and Group 4 at T1. Of the patients in Groups 1 and 2, more
than half reported that the thought of hereditary breast cancer
had not occurred to them or their family. Groups 3 and 4more
often reported having had this thought to some extent com-
pared with Group 1 (Table 3).
Of the 102 participants, nine reported previous cancer ge-

netic counseling and or BRCA testing in their family; they were
evenly distributed across all four groups.
At T1 the patients from Group 1 through 3 differed from

Group 4 in wanting to know if their breast cancer was he-
reditary (�2 � 25.446, P � 0.001). 87% of patients in Group
4 wanted to know, and only 13% of this group was hesitant.
Groups 1 through 3 were more heterogeneous; 31% wanted
to know, 34% was hesitant, and 34% did not want to know.

Comparing all four groups, Groups 3 and 4 displayed the
same interest in genetic counseling and testing, both differ-
ing significantly from Group 1. Immediately after approach
more than half of Group 2 had reported wanting to know if
their breast cancer was hereditary. Group 1 most often re-
ported having no interest (Table 3).
As to their preference of which medical specialist should

provide them with information about possible hereditary
breast cancer, we found no differences between Groups 1
through 3 and Group 4. The majority of breast cancer pa-
tients in all four groups preferred the surgeon to provide
them with information if there was a suspicion of hereditary
breast cancer. Among the four groups, Group 2 more often
preferred information from their family physician than
Groups 3 and 4. Groups 2 and 4 more often desired a spe-
cialist from the other category, in particular, the treating
medical oncologist (Table 3).
Patients from Groups 1 through 3 expected the least influ-

ence of a possible carrier status on their future (49% very little
to none). In Group 4, 27% expected a carrier status to influ-
ence their future very much compared with 10% in Groups 1
through 3 (�2 � 11.195, P � 0.009). Group 3 anticipated the
highest influence of a possible carrier status on their future.

Interview

Of the 102 participants, 67 took part in an interview: all 23
patients from Group 1, 11 of 14 from Group 2, 5 of 7 from
Group 3, and from Group 4, 25 of 25 with an uninformative
test result and 3 of 5 with an identified mutation.

Motivation

Motivation for genetic counseling and BRCA1/2 testing

Two psychologists independently scored the reasons for
participating in genetic testing and identified eight categories
as listed in Table 4. The main reason by far was for the sake of
the children followed by preventive measures, the need for
certainty, and to inform family members. Informing family

Table 2
Psychological distress in breast cancer patients approached for genetic counseling and DNA testing

Total sample (N � 102)

Group 1 (n � 23) Group 2 (n � 14) Group 3 (n � 7) Group 4 (n � 58) Group 1–3 (n � 44)

IES mean (SD)

T0 22.7 (14.2)a 28.7 (14.8) 29.4 (16.4) 27.8 (14.1) 25.7 (14.7)

T1 22.0 (11.7) 22.2 (12.3) 23.4 (14.0) 23.8 (13.4) 22.3 (12.0)

T2 20.5 (14.2) 24.4 (16.5) 26.7 (12.0) 23.2 (13.1) 22.8 (14.6)

HADS mean (SD)

T0 6.4 (4.3)a 12.5 (6.2)b 9.7 (8.0)ab 9.1 (5.2)ab 8.9 (6.1)ab

T1 6.27 (4.2) 10.3 (7.4) 9.7 (7.7) 7.3 (4.5) 8.1 (6.2)

T2 6.8 (6.1) 10.6 (9.4) 9.7 (7.0) 8.5 (5.4) 8.5 (7.5)

If group means in a row differ in superscript, they differ significantly with P � 0.05.
IES, Impact of Event Scale; HADS, Hospital Anxiety and Depression Scale.
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members was themost reported second reason followed by for
the sake of the children and preventive measures.

Motivation to decline genetic counseling and/or BRCA1/2 testing

The reasons identified for declining genetic counseling or test-
ing are listed inTable 5.All of the 39patientswhodeclinedgenetic
counseling andor testing gave at least onemain reason for declin-
ing. Twenty-two (56%) patients gave a second reason and seven
(18%) patients gave a third.
Patients fromGroup1mostoftengave three reasons fordeclin-

ing(26%)comparedwithpatients fromGroup2(0%)andGroup
3(20%).Group1reporteddisbelief as theirmainreason, followed
bynotwanting contactwith familymembers andnot having chil-
dren (other category). Patients fromGroup2most oftendeclined

to postpone genetic counseling and/or BRCA testing to a later
point in time.Anadditional reason todecline forGroup2wasnot
having children (other category). In Group 3 most patients de-
clined because of the objections by a familymember or anxiety of
what the test result might bring. The exact numbers and percent-
ages per group are given in Table 5.

Benefits and barriers

Patients fromGroups 1 through 3 perceived the total ben-
efits (total mean � 237.5) as less important than patients
from Group 4 (total mean � 300.7) (Z � �1.908, P �
0.050). Both groups reported barriers to the same magni-
tude. Patients from Group 4 perceived better medical treat-
ment (Z � �2.537, P � 0.011) and informing family mem-

Table 3
Attitudes toward genetic counseling and testing for breast cancer (Appendix A)

Total sample (N � 102) Between-group comparison

Group 1 (n � 23) Group 2 (n � 14) Group 3 (n � 7) Group 4 (n � 58) �2 P Significance

Thought hereditary breast cancer in
family (%)

Absolutely 27.3 14.3 28.6 30.9 1.523 0.685

To a certain extent 18.2 28.6 71.4 49.1 9.712 0.018a 1–3,1–4

Not at all 54.5 57.1 0 20.0 15.61 0.001a 1–3,1–4

Previous genetic testing cancer (%)

Yes 4.5 0 28.6 10.9 4.373 0.153

No 86.4 100 57.1 85.5 6.106 0.078

Do not know 9.1 0 14.3 3.6 3.156 0.301

Interest in genetic testing upon
approach (%)

Do not want to know 50.0 15.4 0 0 30.422 0.000a 1–3,1–4

Hesitant 31.8 30.8 14.3 12.7 4.995 0.149

Would like to know 18.2 53.8 85.7 87.3 35.247 0.000a 1–3,1–4

Prefer info on hereditary breast
cancer from: (%)

Family physician 33.3 42.9 0 16.4 7.344 0.047a 2–3,2–4

Surgeon 57.1 42.9 71.4 56.4 1.637 0.661

Radiation Oncologist 14.3 14.3 14.3 23.6 1.048 0.846

Other 4.8 35.7 14.3 34.5 8.571 0.028a 1–2,1–4

Medical oncologist 0 14.3 14.3 16.4

Clinical geneticist 0 14.3 0 5.5

Does not matter 0 7.1 0 5.5

Other 4.8 0 0 1.8

Influence of DNA test on future (%)

Very much 9.5 8.3 14.3 27.3 3.792 0.267

Quite a lot 9.5 41.7 71.4 29.1 10.467 0.011a 1–3

A little 23.8 16.7 14.3 27.3 0.777 0.902

Very little to none 57.1 33.3 0 16.4 14.486 0.000a 1–4

aSignificant difference P � 0.05.
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bers (Z � �2.193, P � 0.028) as greater benefits than
Groups 1 through 3.
The comparison between groups on endorsement of bene-

fits and barriers to genetic counseling and testing is given in
Table 6 and reveals a significantly higher endorsement of the
benefit of better medical treatment by Group 4 than Group 1.
Besides the structured categories, 13 patients initiated ben-

efits in the “other” category. These were mostly patients who
declined to have a pedigree drawn up (n � 8). Two psycholo-
gists independently identified the following four benefits in the
other category: (1) knowing for the children (n� 6), (2) for the
sake of research (n � 3), (3) obtaining certainty (n � 3), and
(4) motivation to change one’s lifestyle (n � 1). Two patients
said they saw no benefits from genetic counseling and testing;
however, they agreed to some extent with the benefits sug-
gested.

Five barriers in the other category were reported by 11 pa-
tients divided over all four groups and including: (1) not want-
ing to burden their children (n � 3), (2) fear of having to face
the dilemma of prophylactic treatment brought on by a possi-
ble carrier status (n � 3), (3) worry or feeling guilty about
having passed on a faulty gene (n � 2), (4) remaining uncer-
tainty despite a test result (n � 2), and (5) fear of burdening
female relatives (n� 1). One patient did not see any barriers to
genetic counseling or testing. The self-initiated benefits and
barriers (other category) were endorsed strongly compared
with those suggested during the interview (Table 6).

Timing approach

Of the 67 patients who took part in the interview, 43 (64%)
agreed with the timing of the approach for genetic counseling
and the other 24 (36%) did not agree; 22 of 24 suggested a
better timing for the approach. Thirteen (19%) suggested a
later point in time (because of feeling overwhelmed by their
diagnosis and treatment) and 9 (13%) suggested an earlier ap-
proach, e.g., upon diagnosis or before surgery. Of the 13 pa-
tients who stated that they would have preferred a later ap-
proach, 11 (85%) had declined genetic counseling at some
point and for 9 of 11 (69%) this was before or just after the
pedigree analysis. Patients from Groups 1 through 3 less often
agreed with the timing of our approach (47%) compared with
patients from Group 4 (86%) (�2 � 10.136, P � 0.002). The
agreement with the timing of approach and the suggestions
about a better timing per group can be found in Table 7.

DISCUSSION

As expected, newly diagnosed breast cancer patients who
declined counseling immediately after approach were older,16

reported a lower perceived risk for carrying aBRCAmutation,2

and perceived the least benefits from genetic testing5,11,12,16

when compared with patients who received a DNA test result.
Contrary to our expectations, there was no difference between
decliners and participants in level of hereditary breast cancer
knowledge16 or reported optimism,8 and level of distress was
not associatedwith participation in genetic testing2,10,14 or tim-
ing of withdrawal from the counseling protocol.
For themost part immediate decliners had never considered

the possibility that they might have hereditary breast cancer.
However, the percentage of patients with at least one relative
who had undergone genetic testing for cancer was comparable
to the test group. Upon approach, half of the immediate de-
cliners did not want to know if their breast cancer was heredi-
tary. Of all decliners, the immediate decliners gave the most
reasons for declining, of which disbelief was mentioned the
most. Contrary to our expectations, fear of anticipated psycho-
logical distress as a result of genetic counseling and DNA test-
ing was not given as a reason for decline. Besides the most
reasons to decline, this group also listed the most benefits be-
yond those suggested. The reported disbelief is not due to less
knowledge about hereditary breast cancer as one would expect
from earlier studies10,16 because immediate decliners did not

Table 4
Reasons for participation in genetic counseling and BRCA1/2 testing
provided in the interview n (% of total noted motivations per group)

Total sample (N � 28) Main Second Third

Children 15 (54) 4 (14) 1 (4)

Obtain certainty 4 (14) 1 (4) —

Preventive measures 5 (18) 4 (14) —

Pressure from treating specialist — 1 (4) —

For the future — — 1 (4)

Scientific research — 3 (11) —

Inform family 4 (14) 4 (41) 2 (7)

Sense of control — — 1 (4)

Total 28 (100) 22 (79) 5 (18)

Table 5
Reasons for declining genetic counseling and/or BRCA1/2 testing provided

in the interview n (% of total noted motivations per group)

Total sample N � 39

Group 1
(n � 23)

Group 2
(n � 11)

Group 3
(n � 5)

Afraid of test result 4 (8.9) 1 (6.7) 2 (25.0)

Disbelief 13 (28.9) 1 (6.7) —

Postpone 2 (4.4) 6 (40.0) 1 (12.5)

Pressure from medical specialist 1 (2.2) — 1 (12.5)

Objection by family 1 (2.2) — 3 (37.5)

Other 24 (53.3) 7 (46.7) 1 (12.5)

No children 6 (13.3) 2 (13.3) —

Refuse contact with family 8 (17.8) — —

No certainty — 1 (6.7) —

Anxiety preventive measures 1 (2.2) 1 (6.7) —

Other 9 (20.0) 3 (20.0) 1 (12.5)

Total 45 15 8
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demonstrate less knowledge upon approach. Although these
patients checked positive for at least one factor presumed pre-
dictive for hereditary breast cancer, it remains unknown
whether they would have fulfilled criteria for further genetic
counseling after pedigree compilation. Immediate decliners
may have made an adequate risk calculation based on their
own age, and the number and age of their relatives with breast
cancer, resulting in a low perceived risk and the thought that,
in their case, genetic counseling was not relevant. Patients who
declined immediately after approach had the longest average
time span between surgery and the approach for genetic coun-
seling. Although only a trend toward significance was identi-
fied, an early approach might be beneficial to uptake, creating
the opportunity to provide tailored counseling.

Patients who initially took part in genetic counseling but
declined referral after pedigree compilation (early decliners)
are comparable to immediate decliners in that for the most
part no genetic testing for cancer had taken place in their fam-
ily, most of the patients had never considered hereditary breast
cancer and upon approach these groups perceived comparable
low risks of carrying a BRCA mutation. Equal percentages of
the immediate and early decliner groups were hesitant about
wanting to know if their breast cancerwas hereditary. Contrary
to the immediate decliners, over half of the early decliner group
upon approach reportedwanting to know if their breast cancer
was hereditary. The second main difference between the two
groups was the main reason for declining: instead of disbelief,
early decliners withdrew from the protocol to postpone further

Table 6
Magnitude of perceived benefits and barriers per group provided in the interview (Appendix B)

Mean (SD) Between-group comparison

Group 1 (n � 23) Group 2 (n � 11) Group 3 (n � 5) Group 4 (n � 28) �2 P Difference

Benefits

Less worry 13.86 (22.46) 4.55 (10.36) 0.00 (0.00) 22.50 (32.28) 5.407 0.144

Plan future 29.09 (34.80) 21.82 (34.88) 29.00 (26.55) 33.00 (6.24) 2.799 0.424

Interact with peer group 28.07 (5.98) 21.36 (28.82) 26.00 (43.36) 33.04 (33.15) 0.952 0.813

Medical treatment 40.45 (34.29) 54.09 (42.83) 54.00 (38.47) 73.21 (25.90) 10.588 0.014a 1–4

Prevent cancer 45.91 (34.87) 37.27 (42.21) 31.25 (37.50) 58.57 (40.23) 3.573 0.311

Inform family 62.73 (33.94) 68.18 (38.94) 68.00 (38.34) 86.79 (15.59) 7.471 0.058

Other 81.25 (14.33) 100.0 (0.00) 100.0 (—) 70.0 (10.00) 5.768 0.123

Total benefits 247.0 (111.7) 225.5 (165.9) 222.0 (150.6) 300.7 (100.8) 3.714 0.294

Barriers

Emotional burden 60.68 (26.74) 64.55 (20.67) 84.00 (21.91) 57.14 (30.81) 3.791 0.285

Stigmatize family 37.05 (31.04) 32.73 (27.24) 35.00 (36.06) 35.54 (35.99) 0.071 0.995

More doctors 42.27 (33.69) 30.91 (40.11) 22.00 (42.82) 44.64 (36.84) 2.173 0.537

Difficult to inform family 39.77 (31.64) 33.00 (35.61) 28.00 (43.82) 34.11 (35.75) 0.734 0.865

Wish to have children 26.36 (31.10) 28.50 (33.83) 35.00 (41.83) 37.41 (34.23) 1.371 0.712

Insurance/mortgage 61.32 (37.41) 63.11 (39.46) 22.00 (43.82) 57.11 (36.64) 2.626 0.453

Other 52.50 (15.41) 100.0 (—) 95.00 (8.67) 42.86 (36.84) 7.389 0.060

Total barriers 281.8 (135.7) 244.8 (128.7) 283.0 (129.1) 257.0 (145.6) 0.675 0.879

aSignificant difference P � 0.05.
SD, standard deviation; description of benefits and barriers can be found in Appendix B.

Table 7
Agreement with timing of approach for genetic counseling and suggestions for better timing provided in the interview

n (%)

Group 1 (n � 23) Group 2 (n � 11) Group 3 (n � 5) Group 4 (n � 28)

Agree 14 (60.9) 2 (18.2) 3 (60.0) 24 (85.7)

Disagree 9a (39.1) 9 (81.8) 2 (40.0) 4 (14.3)

Earlier 4 (17.4) 3 (27.3) — 2 (7.1)

Later 3 (13.0) 6 (54.5) 2 (40.0) 2 (7.1)

aNo information for two participants.
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counseling and testing. Accordingly this groupmost often dis-
agreed with the timing of the approach for counseling, gener-
ally preferring a later point in time. Of all decliners, early de-
cliners displayed the highest level of general anxiety at baseline,
significantly differing from the immediate decliners. However,
this difference was no longer apparent when they left the ge-
netic counseling protocol. One may speculate that this anxiety
may havemotivated them initially to take part in genetic coun-
seling.2,10 However, this was not the case for the late decliner
group or the BRCA test group and there was no difference in
breast cancer-specific distress between all four groups.
The characteristics of the late decliner group were similar to

those of patients who did choose to be tested. Apart frombeing
younger, they had a comparable perceived risk of carrying a
mutation, the thought of hereditary breast cancer had oc-
curred to them to the same extent, and upon approach they
showed the same initial desire to know if their cancer was he-
reditary. Comparedwith other decliner groups, the late declin-
ers expectedmore influence of a possible carrier status on their
future. This consideration may have played a major role in
their choice not to have a BRCA test along with their main
reasons for declining, because of the objection of a family
member. Contrary to our expectations, these patients did not
withdraw from the protocol because of experienced psycho-
logical distress; however, an important reason for late decliners
to withdraw was the anticipation of the impact of being iden-
tified as a mutation carrier. These late decliners may include
possible vulnerable firstmessengers8 in need of support in con-
tacting their family if they choose to pursue genetic testing in
the future. This groups’ identified barriers are comparable to
those found in other studies, e.g., expected emotional impact
on one’s self and family12 and apprehension about the test
result.14 Barriers concerning health insurance, travel distance
to the cancer clinic, and associated time commitment were not
relevant,2,12,14 first because of the Dutch mandatory health in-
surance policy and second simply because of the relatively
short distances within The Netherlands. Patients who did re-
ceive a DNA test result reported higher total perceived benefits
than decliners. In this respect this study is in line with motiva-
tors of intention to test found by Cappelli et al.,21 therefore not
supporting their suggestion that motivating factors for actual
uptake may differ from those for intentions to test.
One’s children as the main reason to have a DNA test done

agrees with an earlier study.17 The latter study and our work
differ in the method for measuring motivation; in the present
study motivation was posed as an open question in contrast to
the fixed response categories used by Van Asperen et al.17 After
noting self-initiated benefits and barriers, fixed categories were
offered to measure the degree of agreement and magnitude of
total perceived benefits and barriers. Though the various rea-
sons for having the BRCA test and the benefits, as well as for
declining testing and the barriers, may overlap, we conclude
that the actual reason for pursuing testing or withdrawing
from the protocol may differ from the perceived benefits and
barriers and that these should be studied as separate concepts.

As our study has been performed in one hospital, this may
have limited the generalizibility of our findings. The present
study is also limited by the sample size. What started as a rea-
sonably large study sample was eventually divided into small
subsamples of decliners, resulting in necessary caution when
interpreting the results. However, we consider the sample size
sufficient for this essentially explorative study. The sample size
also meant that in the BRCA test group (n � 58) only five
patients were identified as mutation carriers and 3 of 5 partic-
ipated in an interview. Of the 53 patients who received a non-
informative result, a random group of 25 were approached for
an interview possibly providing a limited selection of reasons,
benefits, barriers, and attitudes toward genetic counseling and
testing.
Although decliners in the current study were from a clinical

cohort as opposed to participants from a healthy population
selected for research and no differences in sociodemographics
ormedical history were found compared with nonparticipants
or dropouts, we should consider the possibility of a self-se-
lected group. As a result, a particular group of decliners may
not have been included in the study. One general concern in an
attempt to study decliners is the group of nonparticipating
decliners. The characteristics of these decliners are not known,
which makes it impossible to identify the true need for health
education for making a fully informed decision about primary
and preventive treatment for one’s self and family members.
Recently diagnosed breast cancer patients can be ap-

proached for genetic counseling without causing additional
psychological distress.25 Only 19% of our total sample felt
overwhelmed by their cancer diagnosis and treatment to the
extent that they would have preferred to be approached for
genetic counseling at a later point. The other 81% agreed with
the timing of approach or would have liked to have been ap-
proached earlier during their primary treatment. This high
percentage and the preference to receive information about
hereditary breast cancer from a treating surgeon suggest an
approach for genetic counseling before surgery, especially in
view of the possible advantages such as early approachmay have on
thedecision-makingprocessfortreatment.19,34 It ispossiblethatfind-
ingswoulddiffer fornewlydiagnosedpatientsmaking treatmentde-
cisions.More research isneeded to explore the consequencesof such
timing onpatients’ psychologicalwell-being.
It is clear that recently diagnosed breast cancer patients will

choose to take part in genetic testing despite perceived risks and
barriers. The immediate decliners differ most in their attitude
from the late decliners and patients who took part in genetic test-
ing. Upon approach, 77% wanted to know if their breast cancer
was hereditary, of which 73% continued with the protocol. The
other 27%changed theirmindduring the genetic counselingpro-
tocol. Among these decliners were patients who wanted to take
part in genetic testing, but at a later point in time, and patients
whowanted genetic testing at thepresent time, butwho chosenot
to have a BRCA test result because a family member objected or
because they were anxious about the test result. Upon approach,
all decliners differed from the tested group in regard to their in-
terest in genetic counseling. Itmay prove valuable to identify pos-
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sible early and late decliners upon approach to adequately tailor
counseling toward optimizing informed decision-making. Possi-
ble early decliners may be identified by their higher level of hesi-
tance toward genetic testing. However, identifying late decliners
may be difficult because this group was similar to the test partici-
pants group. Future research may provide insight into whether
early and latedecliners ever takepart ingenetic testingand, if so, at
what point in time they choose to do so. Foster et al.14 reported
77% of decliners among BRCAmutation families considered ge-
netic testing in the future, however, the difference between hypo-
thetical and actual uptake must not be forgotten.20

Notwithstanding the differences in attitude toward genetic
testing and the differences in perceived risks and benefits be-
tween the subgroups of decliners, all the groups may be helped
to make a more informed decision by receiving tailored health
education, including adequate risk information. Rapid coun-
selingmay affect their decisions about their own primary treat-
ment,22 despite possible different viewpoints of family mem-
bers. Research exploring the attitudes of probands’ family
members toward genetic testing may provide insight into the
needs of these family members.

APPENDIX A
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