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Purpose: To test the “false-reassurance hypothesis,” which suggests that women who receive an uninformative

BRCA1/2 test result may incorrectly conclude that they no longer have an elevated risk, with possible harmful

consequences for adherence to breast surveillance guidelines. Methods: A prospective questionnaire design was

used to compare 183 women with an uninformative BRCA test result (94 affected and 89 unaffected) with 41

proven BRCA mutation-carriers and 49 true negatives before and after BRCA1/2 test disclosure. Results: After

DNA-test disclosure, test applicants differed from each other with regard to their perception of the likelihood of

carrying a deleterious gene (P � 0.0001). The BRCA mutation carriers reported the highest perceived likelihood

and the true negatives reported the lowest. Compared to the predisclosure measures, women who received an

uninformative DNA test result reported a lower perceived risk after disclosure (P � 0.0001), suggesting a relatively

high level of reassurance because of the test result. However, after DNA-test disclosure, only 12 women concluded

that the risk of carrying a mutation was nonexistent, and perceived likelihood was significantly associated with the

pedigree-based risk assessment (P � 0.0001). Moreover, despite the significant decrease in perceived likelihood

for uninformative women, intention to obtain mammograms did not change (P � 0.71); it remained at the same

almost optimal level as for BRCA mutation carriers. Conclusion: No support was found for the suggestion that the

nature of uninformative test results is often misunderstood. Moreover, an uninformative test result did not affect

the positive mammography intentions of both affected and unaffected women. Genet Med 2005:7(4):239–245.
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Since the isolation of the BRCA1 and BRCA2 genes, many
individuals have requested DNA testing for hereditary breast
and ovarian cancer. Although reducing uncertainty is men-
tioned as the prime motive for applying for genetic counseling
andDNA testing,1 the largemajority of test applicants receive a
so-called uninformative test result. This is a negative result in
the absence of a mutation detected previously within the fam-
ily. These individuals remain at risk for developing breast can-
cer based on the pedigree-based risk assessment. Although
only a few studies have presented data on this group of test
applicants, concern has been expressed about whether women

understand the nature of an uninformative result. It is sug-
gested that women may incorrectly interpret such a result as a
true negative result, with possible negative consequences for
their surveillance motivation.2–5

In concordance with this “false reassurance hypothesis”,
Hallowell et al.3 presented qualitative data describing some
affected women who misunderstood the nature of their unin-
formative result. In addition, Bish et al.2 reported a significant
decrease in the perceived likelihood of carrying a mutation for
affected women who received an interim uninformative DNA
test report, and they presume that this may be a sign of incor-
rect understanding. Although perceived likelihood decreased,
no effects on self-reported screening behaviors could be de-
tected. However, with regard to the latter finding, women who
are affected with cancer are, generally, under medical supervi-
sion already. Indeed, in a population-based study, womenwho
had previously had breast cancer were twice as likely to have
had a mammogram compared to unaffected women.6 No data
are available for screening intentions with regard to unaffected
women who have an uninformative test result. The aim of the
current study is to assess in more detail whether, and to what
extent, an uninformative DNA test result is correctly under-
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stood, and how correct or incorrect interpretations influence
surveillance intentions. In a prospective design (i.e., both be-
fore and afterDNA test disclosure), we compared both affected
and unaffected women who received an uninformative test
result with: (1) counselees in whom a deleterious BRCA1/2
mutation was detected (i.e., a pathogenic BRCA1 or BRCA2
mutation, which is associated with a lifetime risk of 24% to
84% for breast cancer and 11% to 54% for ovarian cancer for
unaffected women,7–10 and (2) participants who tested nega-
tive for a BRCA1/2mutation that runs in the family, and who
can be considered true negatives, i.e., their lifetime risk reverts
to that of the general population.

MATERIALS AND METHODS
Participants and procedures

Ethical approval was obtained for the integrated study from
both hospitals’ research ethics committees. The study com-
prised all women who were referred for familial breast cancer
counseling in the period 1998–2002, met the inclusion criteria
of being at least 18 years old, had a sufficient understanding of
theDutch language, and had not having received genetic coun-
seling elsewhere. Referrals for genetic counseling regarding
breast cancer were based on current national guidelines.11,12

These guidelines specify how many first-degree or second-de-
gree family members should have developed breast cancer ei-
ther before or after the age of 50, as a prerequisite of referral to
a cancer clinic. Genetic counseling was provided by either a
clinical geneticist or a genetic nurse. In the first consultation,
BRCA1/2 testingwas offered to individuals if aBRCAmutation
had been detectedwithin the family previously, and to individ-
uals where the probability of mutation detection was about
10% ormore, usually an affected family member. The possible
results and consequences of BRCA1/2 testing were discussed
extensively with women who were eligible for genetic testing.
After counseling, those women could freely decide whether
they would proceed with DNA testing or whether they would
ask a family member to take the test for them.
When the DNA test results became available for counselees

who actually had decided to have DNA testing, the women
concerned were invited to attend a disclosure counseling ses-
sion of either their own BRCA1/2 test result, or the result of
their affected family member. In the latter case, the woman
concernedwas present, or had provided explicit permission for
her result to be discussedwith the familymember concerned in
addition to a personal DNA test disclosure session. As testing
of relatives of an uninformative proband is ineffective, unaf-
fected relatives usually had no access to an additional test for
themselves. Hence, an uninformative DNA test result of an
affected proband was the definitive result for unaffected coun-
selees. Normally, a final familial lifetime risk of developing
breast cancer was estimated for women from families in which
noBRCA1/2mutationwas previously detected.13 Four risk cat-
egories were distinguished: (1) general population risk, i.e.,
around 10%; (2) 10%–15%; (3) 15%–30%; and (4) 30% or
more.Womenwith an uninformative result were told that they

remained at about the same estimated familial lifetime risk,
although generally, the likelihood of a high-risk mutation was
actually lower after their negative DNA test result. Intensive
breast and ovary screening was available for women who
proved to have the deleterious BRCA1/2 mutation. For all
women who received an uninformative test result and had a
sufficient strong family history (lifetime risk� 20%), intensive
breast surveillance was recommended, i.e., annual mammog-
raphy screening, breast examination by a physician, and
monthly breast self-examination. In accordance with current
policies for surveillance,14 ovary screening was also offered, if
cases of ovarian cancer were present in the family history.
Women who tested negative for a BRCA1/2mutation that had
been detected previously within the family, and women with
an uninformative result and a relatively weak family history
were informed that intensive surveillance was not recom-
mended. However, they were encouraged to take part in the
national population-based screening program for those aged
50 and over. All counselees (including the affectedwomenwho
provided a blood sample for their family member) were pro-
vided with a letter, which summarized all the established
information.
All new referrals for breast cancer counseling in Leiden from

November 1998, and in Rotterdam from January 2000 until
June 2002 were invited to participate in the study by letter.
Eligible women who provided written informed consent re-
ceived questionnaires at various stages. In this study, we report
data from the questionnaire immediately after the initial coun-
seling session in which BRCA1/2 testing was offered and from
the questionnaire that was sent out one month after the provi-
sion of the summary letter.

Measures

Sociodemographic and medical characteristics

All available information about personal history of breast
cancer (i.e., unaffected or affected), lifetime risk, BRCA1/2 test
result, access to intensive breast surveillance, age, educational
level, marital status, and number of children was collected.

Perceived likelihood of having inherited a deleterious mutation

Perception of likelihood as assessed in both questionnaires
with the item, “Sometimes you may have asked yourself if you
have inherited a characteristic or gene which increases your
chances of developing cancer. What do you think the likeli-
hood is that you have inherited such a characteristic/gene? I
think that the chance that I have inherited a gene that increases
my risk of getting cancer is: 1 ‘very low’ through 4 ‘neither high
nor low’ to 7 ‘very high’.” In the second questionnaire, which is
after DNA-test disclosure, we expanded the scale to a nine-
point scale with, on both extremes of the scale, the phrases
“nonexistent,” and “it is certain, the characterictic/gene is de-
tected.” This was done to make it possible for women who had
now learned that they either carried or did not carry aBRCA1/2
mutation to provide a correct answer. We assumed that the
mean perceived likelihood of women with an uninformative
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result would decrease, which would be a correct response.
However, for these women the answers “nonexistent” and
“certain, the genetic is detected” are incorrect by definition.
Hence, we used this item to assess the amount of false reassur-
ance in more detail, and we expected women who would in-
correctly interpret their result as a true negative result would
provide the answer “nonexistent.” In this report, we used per-
ceived likelihood of carrying a deleterious mutation rather
than perceived risk of developing breast cancer. Bothmeasures
are related, but perceived likelihood of carriership is a more
direct measure of comprehension about the nature of the test
result, whereas perceived breast cancer risk might resemble a
somewhat more global interpretation of several aspects of risk
communication and personal risk beliefs.

Intention regarding mammography screening and
prophylactic mastectomy

In both questionnaires, the intention to obtain mammo-
gramswasmeasuredwith the item “Do you think youwill have
a mammogram (at least) once every year?” and intention for
prophylacticmastectomywasmeasuredwith the item “Do you
expect to decide to have preventive surgery of your breast(s).”
Answers on both items could range from 1 “no, certainly not”
through 4 “maybe, maybe not,” to 7 “yes, certainly.”

Statistical methods

The SPSS 11.5 statistical package was used to analyze the
data. Frequencies were used to describe the study population.
We conducted chi-squares and t tests to compare (1) partici-
pants who did complete both questionnaires with participants
who did not complete both questionnaires, and (2) women
with different BRCA1/2 test results, on medical and sociode-
mographic variables.MANOVAswith repeatedmeasures were
used to assess differences between groups and between the pre-
test and posttest measures for perceived likelihood of carrying
a mutation and intention to obtain a mammogram in the
forthcoming year. If the groups by DNA test disclosure inter-
action was significant, simple main effect analyses were con-
ducted. First, the differences between groups were examined
separately for the pretest and posttest measures. Secondly, the
differences between the pretest and posttest measures were ex-
amined in separate groups. The latter analyses were also con-
ducted for the subgroup of unaffected women, as affected
women are generally under medical supervision already.

RESULTS
Study population

Of the 997 women who met the inclusion criteria, 768 (re-
sponse rate 77%: Leiden;N � 657, Rotterdam;N � 111) con-
sented to participate in the study. Not all women were eligible
for DNA testing or chose to have a test. In total, 374 partici-
pants received the result of a DNA test as part of their evalua-
tion and counseling. Of those women, 75 did not complete the
predisclosure or postdisclosure questionnaire. Of the remain-
ing 299 participants who received a BRCA1/2 test result, 12

women were told that a variant of uncertain clinical signifi-
cance was detected; we will report on these women elsewhere.
In addition, 13 women had no remaining breast tissue due to
previous surgery (breast cancer surgery and/or prophylactic
surgery), and onewomanunderwent a prophylactic oophorec-
tomy in the period between our measurements. As these sur-
gical procedures are assumed to affect not only the objective
cancer risks, but also cancer screening recommendations, we
excluded these women from the analyses. This left 273 women
for our analyses.
With t tests and chi-square tests, we assessed potential dif-

ferences between women who completed all measures and
women who did not complete either one or both of the ques-
tionnaires. No differences were observed for sociodemo-
graphic and medical variables (i.e., lifetime risk, BRCA1/2 test
result, personal history of breast cancer, marital status, educa-
tional level, age, having children).

BRCA1/2 test result

Of the 273 women who received a BRCA1/2 test result, 41
women tested positive for a BRCA1 mutation (N � 32) or a
BRCA2mutation (N � 9). Of those mutation carriers, 25 car-
ried the deleterious BRCA1/2mutation that had been detected
previously within the family, whereas a new BRCA1/2 muta-
tion was found in the other 16 women. In addition, 49 women
tested negative for the BRCA1/2 mutation that had been de-
tected previously within the family (BRCA1: N � 34; BRCA2:
N � 15). Finally, 183 women received an uninformative test
result; either no mutation was detected in their own blood
sample (N � 108), or no mutation was found in an affected
family member who provided a blood sample on their behalf
(N � 75).

Sociodemographic and medical characteristics

Table 1 summarizes the sociodemographic and medical
variables of the study population. The mean age of the group
was 42.3 years (range 21–72 years; SD 10.6 years), and most
women were married or cohabiting and had one or more chil-
dren. With t tests and chi-squares, we did not observe any
differences between the group of test applicants with regard to
age,marital status, having children, and level of education.Not
surprisingly, percentages of women with a personal history of
breast or ovarian cancer were unequally distributed through-
out the groups of DNA test results; almost all women with a
true negative result were unaffected, whereas in the groups of
both BRCA mutation carriers and uninformatives, about half
of the women had a prior diagnosis of breast or ovarian cancer.
Half of the women who received an uninformative test result
remained at a high-risk level (�30%). Of the 89 unaffected
women who received an uninformative result, eight women
did not have a high enough risk to be eligible for annual mam-
mograms (� 20%), and 11 women were still too young for
mammography screening. In addition, four women partici-
pated in the national population-screening program (i.e., a
mammogramonce every 2 years): additional screeningwas not
considered necessary. In total, 66 unaffected women who re-
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ceived an uninformative result were currently eligible for an-
nual mammograms.

Perceived likelihood of carrying a deleterious mutation

The impact of DNA test disclosure on the perceived likeli-
hood of carrying a mutation was significantly different be-
tween groups of test applicants (interaction effect: F � 193.95,
P � 0.0001). Before DNA test disclosure, the three groups dif-
fered slightly on the perceived likelihood of carrying a muta-
tion (F � 3.97, P � 0.02), with the uninformatives reporting
the lowest perceived likelihood (see Table 2). However, after
DNA test disclosure, all groups differed greatly fromeach other
(F � 219.88, P � 0.0001). All women who learned that they
carried the BRCA1/2 mutation shifted to the upper extreme,
whereas women who received a true negative result generally

shifted to the lower extremes of the scale (see Table 2 for the
effects of DNA-test disclosure within groups). Comparable to
the true negatives, thewomenwith anuninformative test result
perceived the likelihood of carrying a deleterious mutation as
being significantly lower after DNA test disclosure.
After disclosure, the group of uninformative women

showed a wide variation of responses (Fig. 1), which was sig-
nificantly correlated with the objective risk estimation, based
on the pedigree (r � 0.35, P � 0.0001). We expected women
who would incorrectly conclude that their result was a true
negative result, to rate the likelihood of carrying a deleterious
mutation as being “nonexistent.” Only 10 affected and two
unaffected women actually did choose this response (6.6%).
Six of the women who chose this response had no elevated risk
or a relatively low risk, whereas the other six women had either

Table 1
Sociodemographic and medical variables of the study population (N � 273)

Variable

BRCAmutation carrier
N � 41

No. of women (%)

True negative result
N � 49

No. of women (%)

Uninformative result
N � 183

No. of women (%)

Sociodemographic

Age

�30 y 4 (10) 8 (16) 19 (10)

30–39 y 17 (42) 13 (27) 50 (27)

40–49 y 8 (20) 11 (22) 76 (42)

50� y 12 (29) 17 (35) 38 (21)

Marital status

Married or living together 36 (88) 37 (75) 154 (84)

Not married or living together 5 (12) 12 (25) 29 (16)

Children

Yes 28 (68) 40 (82) 136 (74)

No 13 (32) 9 (18) 47 (26)

Educational levela

High school or university 8 (20) 12 (25) 56 (31)

Less than high school 32 (80) 36 (75) 122 (69)

Medical

Breast cancer

Yes 22 (54) 2 (4) 94 (51)

No 19 (46) 47 (96) 89 (49)

Objective riska

�20% . . . 49 (100) 22 (13)

20–30% . . . . . . 65 (40)

�30% 41 (100) . . . 78 (47)

BRCA detected in family

Yes 16 (39) 49 (100) . . .

No 25 (61) . . . 183 (100)

aBecause not all uninformative women were provided with an objective risk and because level of education for all women could not be concluded from question-
naires, categories do not add up to 273.

van Dijk et al.

242 Genetics IN Medicine



a moderately increased risk or a highly increased risk. Finally,
one woman incorrectly stated that the deleterious mutation
was detected. She had only a moderately increased risk (i.e.,
15%–30%). However, she suffered from mastopathy and al-
ready reported a strong desire for prophylactic mastectomy in
the first consultation, whichmight be a motivational reason to
interpret her uninformative result as a proof of carriership.

Intention regarding mammography screening

The impact of DNA-test disclosure on the intention to ob-
tain mammograms within the next year was significantly dif-
ferent between groups of test applicants (interaction effect: F�
59.29, P� 0.0001). Before disclosure, the three groups already
had a significantly different screening intention (F� 4.33, P�
0.014), with women with a true negative result having a signif-
icantly lower intention than BRCA1/2 mutation-carriers and
uninformatives (Table 2). However, compared to the other
groups, the group of true negatives contained very few women
who were under medical supervision, due to a previous diag-
nosis of breast cancer. Therefore, we examined whether the
observed predisclosure difference was due to this variation.

Indeed, if we selected only unaffected respondents for the same
analysis, the groups did not differ on intention regarding
mammography screening before DNA test disclosure (F �
1.87, P � 0.16).
After disclosure, the three groups differed very significantly

with regard to screening intention (F � 99.22, P � 0.0001),
and this effect remained very strong if we selected only unaf-
fected women (F � 68.31, P � 0.0001). BRCAmutation carri-
ers and uninformatives did not change their intention after
disclosure, whereas womenwith a true negative result reported
a highly significant decrease in intention, in accordance with
their now negative indication for annual mammography (see
Table 2).
With regard to the uninformatives, 151 out of 173 women

(87%) reported a positive intention. If we selected the unaf-
fected women who were currently eligible for annual mam-
mography (N � 66), the results were very compatible with the
overall results; the overall level of mammography screening
intention remained at a high level, with even 63 out of 66
women (95%) reporting a positive intention after DNA test
disclosure (Table 2). For the 12 uninformative women who
seemed to interpret their result incorrectly as a true negative
result (i.e., “the likelihood is nonexistent”), we inspected re-
sponses regarding the intention to have at least annual mam-
mograms; 11 women had a positive intention (i.e., score � 5),
whereas one woman was undecided (score � 4). Thus, the
potential false reassurance did not clearly result in a failure to
adhere to regular screening.
The intention to have a yearly mammogram remained very

strong among BRCAmutation carriers (88% reported a posi-
tive intention). Four carriers reported a (somewhat) negative
intention (i.e., score� 3), and onewomanwas undecided after
DNA test disclosure (score � 4). To check whether the choice
for prophylactic mastectomy as an alternative risk manage-
ment option would explain negative intentions, we excluded
19 women who had decided to undergo prophylactic mastec-

Table 2
Perceived likelihood and screening intention before and after DNA test disclosure

Mean (SD) Effect disclosure within groups

N Predisclosure Postdisclosure F P

Perceived risk carriership (0–8)

BRCA mutation carrier 41 5.37 (1.43)b 8.00 (0.00)c 97.96 �0.0001

True negative result 49 5.14 (1.14)ab 0.67 (1.48)a 337.03 �0.0001

Uninformative result 181 4.79 (1.34)a 3.50 (1.88)b 102.84 �0.0001

Intention mammography (1–7)

BRCA mutation carrier 40 6.18 (1.55)b 6.20 (1.80)b 0.01 0.922

True negative result 46 5.54 (1.62)a 2.74 (1.90)a 139.93 �0.0001

Uninformative result 173 6.25 (1.38)b 6.30 (1.37)b 0.14 0.706

Uninformative subgroupe 66 6.29 (1.33) 6.55 (0.86) 1.52 0.220

abcIf in the column predisclosure or postdisclosure group means do not share a similar superscript they differ significantly at P � 0.05 level.
eIntention for the subgroup of uninformative women who were unaffected and eligible for mammography.

Fig. 1. Perceived likelihood of carrying a deleterious mutation after receiving an unin-
formative BRCA1/2 test result.
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tomy (i.e., they said that they would definitely have prophylac-
tic mastectomy). After this selection, all BRCAmutation carri-
ers were found to have an optimal positive intention to obtain
annual mammograms (M � 6.90; SD � 0.30).

In general, women with a true negative result reported a
negative intention after BRCA1/2 testing, which seemed ap-
propriate given the subsequent contraindication for intensive
surveillance. However, 8 out of 46 women (17%) mentioned a
(somewhat) positive intention. For six of them, this seemed to
be quite understandable, as they were under medical supervi-
sion due to a previous breast cancer (N� 1) or mastopathy (N
� 1), or were taking part in the national population-screening
program (N� 4). For twowomenwho received a true negative
result, it remained unclear from a medical point of view why
they would opt for intensive breast surveillance.

DISCUSSION

In several studies, concern has been expressed about the
possible ambiguity of an uninformative DNA test result for
breast cancer.Womenmight incorrectly interpret this as a true
negative result, with possible negative consequences for their
adherence to surveillance recommendations. In the current
prospective clinic-based sample ofBRCA1/2 test applicants, we
found a strong indication that either a familial or personal
uninformative test result might provide reassurance with re-
gard to their perceived likelihood of carriership. However, we
did not find evidence that this reassurance was due to a lack of
understanding of the nature of an uninformative DNA test
result. Perceived likelihood of carrying a deleterious mutation
decreased significantly after DNA-test disclosure for women
with an uninformative result, which can be considered appro-
priate, as the likelihood of a high penetrance mutation is actu-
ally smaller after an uninformative result. However, the per-
ceived likelihood of carriership was not only significantly
different from that of BRCA mutation carriers, but also from
that of true negatives. Moreover, only a very small minority
concluded that the likelihood of a deleteriousmutation is non-
existent after DNA test disclosure.
For the whole group, the pretest level of intention for ob-

taining mammograms was rather high. After test DNA test
disclosure, true negatives significantly decreased their inten-
tion,whereas the intentions ofBRCAmutation carriers and the
overall group of uninformative women remained stable. The
lack of change in the latter two groups is likely attributable to
the high baseline mammography screening intention. We also
found that unaffected uninformatives did not change their
strong intention. This is important, as the single study that
reported on (a high rate of) mammography utilization among
womenwho receive uninformative test results was restricted to
affected women.2 Unlike affected women, unaffected women,
who learn that they are eligible for screening due to their in-
creased cancer risk, are generally not included in a standard
surveillance protocol yet. Thus, it is reassuring that theirmam-
mography intentions remain very positive after DNA test
disclosure.

Regarding screening behaviors, recently concern has been
expressed about a possible suboptimal utilization of surveil-
lance options for BRCA1/2 mutation carriers.15,16 Reports of
mammography uptake among proven mutation carriers vary
from 59%15 to 88%.17 In the current study, we observed a very
strong intention toward having a mammogram for both the
groups of uninformative women and BRCA1/2mutation car-
riers. Moreover, if we controlled for a very positive intention
for prophylactic mastectomy among the BRCA1/2 mutation
carriers, all carriers expressed a very positive intention. Thus,
in this report about intention, rather than actual behavior, we
do not find reasons for concern.
In a recent study, adherence tomammography proved to be

strongly associated with physicians’ recommendations.17 We
hypothesize that this might be an explanation for our very
positive screening intentions, as in our clinics in both Leiden
and Rotterdam, multidisciplinary medical care is available, es-
pecially for women with a strong family history of cancer. In
both clinics, high-risk women are encouraged to opt for inten-
sive screening and in Leiden, a first appointment for a mam-
mogram was even automatically scheduled after the surveil-
lance recommendations of the clinical geneticist. Thus, our
results support the suggestion of Tinley et al.,17 that education
and support for screening from primary providers might be
(part of) a clinical solution for optimization of adherence to
screening. Another explanation for the positive screening in-
tentions might be that mammography screening is relatively
easy to obtain within the Dutch health care system. Different
intentions might be observed in a system where access to
screening services is dependent upon availability, or ability to
pay.
A few limitations of the current studymust be noted. First of

all, although intention to have a mammography is a main pre-
dictor for actual utilization,18 intentions for mammography,
even very strong intentions, as in our sample, might not always
translate into actual behavior. Follow-up data are needed to
check whether actual utilization remains as strong among the
group of BRCA1/2mutation carriers and women who receive
an uninformative result. Secondly, the few women who report
that the likelihood of carrying a mutation is “nonexistent” or
”certain,” in the face of an uninformative result, do not neces-
sarily misunderstand such a result. These women may simply
not believe or accept the message. In this respect, it is interest-
ing that the woman with an uninformative result, who stated
incorrectly that the deleteriousmutation was found, was prob-
ably psychologically motivated to interpret her result this way;
she desired a prophylactic mastectomy, because of her anxiety
about developing breast cancer. Furthermore, uninformative
women who do not rate the likelihood as “nonexistent” or
“certain,” do not necessarily understand their result in a
proper way.
However, given the perceived likelihood and the mammog-

raphy intentions reported, we do not think there is a tendency
to interpret an uninformative result as a true negative result.
Apparently, genetic counseling is effective in assisting women
in understanding their DNA test result. Moreover, an uninfor-
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mative test result also had no negative impact on screening
intention.
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