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Purpose: Many women who have had breast or ovarian cancer who are undergoing tests for the presence of

germline mutations in the BRCA1/2 genes will receive a result that is inconclusive. As this continuing uncertainty

may have a detrimental effect on their psychological well-being and it is possible that such results will be

misinterpreted as indicating that no mutation is present, studying their effect is important. Methods: Sixty-one

women undergoing such tests completed questionnaires 2 weeks after their blood was taken and at 1 week and

6 months after receiving a preliminary “inconclusive” result, i.e., indicating that two thirds of the BRCA1 gene had

been tested and no mutation had been found so far. Results: Perceived likelihood of having a mutation and

perceptions of cancer risk significantly decreased after receipt of the interim result. There were no changes in

levels of psychological distress and worry about cancer, in intentions to have mammograms, to carry out breast

self-examination, or to have prophylactic surgery. Conclusions: The continuing uncertainty does not seem to have

increased distress; however, it is possible that the inconclusive result is being interpreted as a “good news” result,

in view of the fact that perceptions of risk decrease after receipt of the result. Genet Med 2002:4(5):353–358.
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The population risk of developing breast cancer in the UK is
1 in 12, and the risk of ovarian cancer is 1 in 100. A small
proportion (approximately 5%–10%) of women who develop
breast and ovarian cancers have an inherited susceptibility to
these cancers.1,2 To date, two breast and ovarian cancer predis-
posing genes have been identified—BRCA13–5 and BRCA2.6 It
is possible to detectmutations in these genes in a small number
of individuals who have a strong family history of breast or
ovarian cancer. Before an unaffected individual can be tested
to determine whether or not they have inherited a susceptibil-
ity to these cancers, it is first necessary to define themutation in
the family. This involves taking a blood sample from amember
of the family who has had breast or ovarian cancer and where
there is a high chance of a genetic mutation. The BRCA1 and
BRCA2 genes are then analyzed for a mutation. Women un-
dergoing such “mutation search” tests are the focus of the cur-
rent study. If a mutation is found, a “predictive test” will then
be available for close relatives who have not had these types of
cancer. Women who have inherited a mutation in the BRCA1
or BRCA2 gene have approximately 80% risk of developing

breast cancer over their lifetime, particularly at a young age,
and 40%–60% lifetime risk of ovarian cancer.5

Thepsychological effect on the first individuals in a family tobe
tested has tended to be relatively underrepresented in the litera-
ture, with research mainly focusing on the effects of predictive
testing (which would only occur once a mutation has been
found). Affectedwomen undergoing amutation search test carry
a potentially substantial stress burden.On an individual level they
face the possibility that the test may show that they are at risk of
developing a further cancer. In addition, family members are re-
lying on these women to be the first to be tested and then to pass
information to the rest of the family. Broadstock et al.7 examined
levels of psychological distress among unaffected relatives await-
ing results of mutation search testing up to 12 months after the
blood test was taken. They found that anxiety in fact decreased
initially but then increased as thewaiting for a result continued. It
is important to findouthowthewomenactuallyhaving these tests
react to this process. In the past, women undergoing mutation
searches have been left without any feedback. In the current study
it was decided to offer an interim “result” in response to the need
of the women attending the clinic for some contact after having
givenblood and to keep them informed.This practice is common
among genetics centers within the UK because of the extremely
long time it takes for results to be achieved frommutation search-
ing. It reassures patients that progress is beingmadewith their test
and provides an opportunity to reviewmatters with the family.
Reduction of uncertainty is thought to be one of the major

psychological benefits of genetic testing,8 although uncertainty
about developing breast cancer cannot be eliminated even with
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predictive testing as population risk remains and the gene does
not have 100% penetrance. The current study is concerned with
examining the psychological impact of an inconclusive result
where a partial genetic screen of the BRCA1 gene has been carried
out, leaving a considerable residual risk that a mutation is still
present. With such results the uncertainty has not been taken
away. This may be stressful; for example, a study of Ashkenazi
women9 found that affected women receiving an inconclusive re-
sult reported an increase in intrusive ideation. Friedman et al.10

studied the psychological impact of negative or uninformative
185delAG results in Ashkenazi women (with or without a family
history of cancer and therefore at differing levels of risk). They
found minimal psychological distress overall (although higher
levels in the higher risk women), but cancer-specific distress de-
creased 1 month after the result had been received. It is possible,
therefore, that any psychological distress is actually caused by“not
knowing” and that any result at all is beneficial.11 Indeed, another
study of affected women undergoing BRCA1 mutation analysis12

found that general anxiety and intrusive thoughts decreased for
those women testing “negative” for BRCA1.

While these findings are of interest, it is also important to look
at risk perceptions. It is possible that distress may be minimal but
risk perceptions may be high and also be affected by the test result.
While a positive mutation search finding is conclusive, if no mu-
tation is found this does not indicate that there is no mutation in
the family, as an as yet unidentified mutation may be causing the
cancer. This type of result is complex and may be difficult for
patients to understand. It is possible that the inconclusive result
may in fact be seen as a true-negative result. It is important to
assess how the recipients perceive results as the result can have an
impact on an individual’s future behavior. Research has found
that it is possible that if people have a negative test result (or per-
ceive that they have), then they may fail to attend for surveillance
and be breast-aware.13 In addition, risk perceptions may change,
with women believing that they are at less risk after receiving the
result. A consideration of perceived risk is included in the present
study.

The current study is prospective, which enables preexisting
psychological state to be taken into account in order to more
readily assess the impact of results. In addition, specific mea-
sures of psychological distress are used, which is important as
general distress may not change but specific cancer worries or
perceptions of risk may be affected by test results. It is impor-
tant to explore the impact the receipt of the preliminary result
has in order to anticipate and deal with women’s reactions in
the clinical setting. The current study aims to examine how the
continuing uncertainty affects mood (including perceptions of
risk) and reported behavior.

METHOD
Participants

This study forms part of a larger longitudinal study of the
effects of genetic counseling14 for which ethical approval was
given. Informed consent to participate in the research was ob-
tained from women undergoing mutation search testing at

Guy’s Hospital, London. Women completed a questionnaire 2
weeks after their test. They had all had breast or ovarian cancer
and had at least a 10% chance of carrying a mutation in BRCA1
or BRCA2. They were from different families. Seventy-one
women were approached, and 63 completed a questionnaire
(89% response rate). Two of these women were subsequently
found to be carrying a mutation and were therefore excluded
from the current study, which is concerned with examining the
psychological effect of an inconclusive result.

Genetic counseling

Women with a family history of breast/ovarian cancer who
attended the family cancer clinic were seen either by a doctor (a
consultant clinical geneticist or a specialist registrar in genet-
ics) or a genetic counselor (graduate nurses or science gradu-
ates with training in genetic counseling) for nondirective
counseling. The sessions took between 45 minutes and one and
a half hours. Prior to attending the clinic women completed a
family history sheet detailing the number of other cases of can-
cer in their family, the type of cancer, the relationship of the
person to the woman, the age at diagnosis, and death (if appli-
cable). During the consultation a more detailed family history
was taken. The basis of genetic inheritance was explained to
women, and the limitations and implications of genetic testing
were discussed. An estimate of the likelihood that the cancer in
the woman’s family has a genetic basis was calculated. Blood
was taken for analysis if women decided to go ahead with test-
ing. When undergoing this initial counseling and giving blood
for testing, women were told that the test was very new (at that
time) and that they would be contacted by letter 6 months
later, possibly with a preliminary result. Women were told that
if no mutation was detected on the two-thirds analysis of
BRCA1, the risk to themselves and their family would remain
unchanged because this result did not mean that the cancer in
their family was not inherited. If a mutation was found, how-
ever, there would be implications for the woman herself and
her family. It was explained that when the tests were developed,
further analysis of their samples would be undertaken and the
results would be given to them as they were received.

Procedure

Six months after having given a blood sample, the 61 women
were sent a letter with their “preliminary” inconclusive result,
reiterating what had been discussed in the initial counseling
session. This letter stated that two thirds of the BRCA1 gene
had been searched and that no mutations had been found in
the woman’s blood sample but that further analysis would be
undertaken on the remaining third of the gene, and all of
BRCA2, which may identify a mutation. [All women for whom
a mutation was found within this period (and who are not
included in this study) were contacted and offered an appoint-
ment to receive their test results in person.]

A week after this result was sent, the women were sent a
questionnaire; 58 returned a completed form (95%). Six
months later, 51 women were sent an additional questionnaire
(these women were the first 51 women recruited into the study;
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unfortunately, the study funding period had ended before the
remaining 7 women were 6 months past having received their
test result); 48 questionnaires were completed (94%).

The women had a mean age of 52.1 years (SD 11.1, range
32–74). Eighty-five percent had children, and 88% of these
women had daughters. Most (77%) were married or cohabit-
ing with a partner. Just over three quarters (76%) were from
social classes III (nonmanual, i.e., supervisory or clerical and
junior management, administrative, or professional positions)
or social class II (intermediate managerial, administrative, or
professional positions). More than half (58%) of the women
had some educational qualifications; 42% of these had a bach-
elor’s or higher degree. Most (n � 56) of the women had been
affected with breast cancer (92%), although 4 (7%) had had
ovarian cancer and 1 woman had had both. Seventy-three per-
cent had had their cancer in the preceding 5 years. Most
women had had some surgery, 42% a mastectomy, 10% an
oophorectomy, and 43% a lumpectomy (some women may
have had a lumpectomy and then a mastectomy).

Measures

To assess psychological distress and worry, general and spe-
cific measures were used. The Hospital Anxiety and Depres-
sion Scale (HADS)15 gives separate measures of anxiety and
depression assessed over the previous week (range of scores
from 0 to 21; seven items for anxiety and seven for depression).
This scale was completed at each time point in the study. The
28-item version of the General Health Questionnaire (GHQ-
28)16 was used as a general measure of psychological distress
(range of scores from 0 to 84). For the main analyses this con-
tinuous measure was used. However, for descriptive purposes
the scale was also scored using the GHQ scoring method and a
score of 5 was taken as a cutoff for case/noncase. Cronbach �
reliabilities for the three time points for both these measures
were greater than 0.81.

A scale designed to assess specific worry about developing
cancer was used (Cancer Worry Scale).17 This was adapted to
create a scale assessing breast cancer worry and a separate scale
to assess worry about developing ovarian cancer. The scales
each include six items scored from 1 to 4 with labeled response
categories, giving a possible range of scores of 6–24. The scale
includes items to assess how worry about developing cancer
has affected mood and activities in the past month, and the
frequency and intensity of worry. As the women in this study
had already had cancer, they were asked to specify their worry
about developing cancer again. These scales were completed at
each point in the study. Cronbach � reliabilities for the scale
were greater than 0.86 for the three time points.

In addition, two measures of perceived risk were used. One
assessed perceptions about breast cancer risk relative to other
women of their age [scored on a 5-point Likert-type scale, re-
sponses from �2 (much less likely) to 2 (much more likely)].
Some research18 suggests that such items lead to the most ac-
curate assessment of women’s perceived risk in comparison to,
for example, asking women to express their perceived risk in
terms of a 1 in ? chance. The second measure assessed perceived

likelihood that they carried a mutation [scored on a 5-point
Likert-type scale, responses from �2 (extremely unlikely) to 2
(extremely likely)]. Women completed these questions at each
of the three time points in the study.

The Impact of Events (IES) Scale19 was used to assess the
level of event-related psychological distress. It includes two
subscales; seven items measure intrusive thoughts and eight
measure avoidance. Scores are on a 4-point scale ranging from
not at all (0), rarely (1), sometimes (3), often (5). Scores can
range from 7 to 35 for intrusion and 8 to 40 for avoidance. For
the current study the women were asked to think about their
recent test result and indicate how far the statements were true
for them during the preceding week. This scale was completed
twice, once a week after the result and once 6 months later.
Cronbach � reliabilities for the subscales for the two time
points were all greater than 0.90.

The women were also asked about their screening, surgery, and
self-examination intentions in order to examine whether there
would be any changes in these once they received their result.
They were asked to report the likelihood of their having future
mammograms and examining their breasts more frequently than
they already do, and also to indicate the likelihood that they would
have prophylactic mastectomy or prophylactic oophorectomy.
These questions were asked at each time point in the study and not
tied to any particular test result outcome.

After women had received their test result, they were asked
whether they were satisfied with the amount and clarity of the
information contained in the results letter and whether they
felt they understood what the result meant for their future risk
of developing breast and ovarian cancer.

Data were analyzed using SPSS for Windows. Cases with
missing data were excluded from individual analyses.

RESULTS
Reported affect and perceptions of risk before receiving
preliminary result

On the HADS scale, the mean anxiety score was 6.6 (SD 3.6).
Forty-two percent of the women scored above 8, which is the
cutoff for possible anxiety disorder, and were therefore show-
ing borderline anxiety. The mean depression score for the
group was lower at 3.5 (SD 3.2). Fifteen percent of the women
had scores for depression indicating borderline depressive dis-
order. The mean score for general psychological distress in the
current sample, as measured by the GHQ-28, was 21.3 (SD
11.8). Thirty-three percent of women could be classified as
“cases” on this scale.

The mean score for worry about developing breast cancer
among women in the current study was 11.7 (SD 3.6) and for
ovarian cancer it was 8.3 (SD 2.7). Thirty-six percent of women
reported that they worry often or almost all the time about
developing breast cancer, whereas only 7% reported these feel-
ings about ovarian cancer. A t test showed that worry about
developing ovarian cancer was significantly less than worry
about breast cancer (t55 � 6.6, P � 0.0001).

Impact of results of BRCA1 mutation searches
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Perceptions of risk were high among the women before they
had received their test result. The mean score for perceptions of
risk of developing breast cancer was 1.4 (SD 0.75), and for likeli-
hood of carrying a mutation it was 0.9 (SD 0.89). Examining these
variables in terms of proportions of women endorsing the given
options, a third of the women (36%) thought they were slightly
more likely and 52% thought they were much more likely than
other women of their age to develop breast cancer. Regarding the
likelihood that they carry a gene mutation, 40% of the women
reported that they were fairly likely to do so and 29% thought they
were extremely likely to have a genetic mutation.

Before receiving their test result, 90% of women examined
their breasts; just over a third (35%) did so monthly, and 36%
weekly or more frequently. Half of the women reported that
they would examine themselves more frequently than they
currently do. Nearly all (93%) reported that they would prob-
ably or definitely have mammograms in the future. Intentions
to have surgery were fairly high, with 12% indicating they
would probably and 20% indicating they would definitely have
a mastectomy (among those who had not already had one).
Twenty percent reported that they would probably and 24%
said they would definitely have an oophorectomy.

Short-term reaction to receiving inconclusive preliminary result

The women tended to be satisfied with how they had been
informed of their preliminary result. Nearly all (91%) said that
they had received about the right amount of information, and
95% felt that the information was fairly or extremely clear. The
majority (86%) felt that they probably or definitely understood
what the result meant for their future risk of developing breast
cancer and 62% felt they probably or definitely understood the
information about their risk of ovarian cancer, although 28%
reported that they probably did not understand this.

Based on their responses to the IES Scale, it would seem that
the result did not cause particular distress to the women.
Nearly a third (29%) reported no intrusive thoughts about
their test result in the week following receipt of their letter.
However, a small minority were reporting thoughts such as
sometimes (37%) or often (5%) thinking about the result
when they did not mean to; sometimes (7%) or often (5%)
having trouble falling asleep because of thoughts about it; and
any reminder sometimes (26%) or often (7%) bringing back
feelings about it. Regarding avoidance of the result, 38% of
women reported that they did not do this at all. However, 16%
sometimes tried not to talk about it, 27% sometimes tried to
forget about it, 30% sometimes avoided getting upset when
they thought of it, and 20% sometimes stayed away from re-
minders of it. Mean scores for the subscales were 5.9 (SD 7.5)
for intrusion and 7.1 (SD 9.4) for avoidance.

Changes in psychological distress, perceptions of risk, and
screening or surgery intentions after receipt of preliminary result

Repeated-measures analyses of variance (ANOVAs) were
carried out to examine whether there were any significant
changes in psychological state, perceptions of risk, or screening
or surgery intentions from before receiving the preliminary

inconclusive result to up to 6 months after. The IES scores were
compared from just after the result to 6 months later as no
preresult score had been taken. Table 1 shows the mean scores
at each time point for each variable and the results of the
ANOVAs.

General anxiety and depression and psychological distress

During the study period there were no changes in levels of
general anxiety or depression as measured by HADS. In addi-
tion, there were no changes in general psychological distress as
measured by the GHQ-28 (Table 1).

Worry about breast cancer and worry about ovarian cancer

No significant changes were found for levels of worry about
breast cancer or about ovarian cancer (Table 1).

Perceived risk of developing breast cancer

Perceptions of risk of developing breast cancer significantly
decreased in the course of the study. Paired t tests showed that
the reduction occurred between preresult and immediately af-
terward (t41 � 2.35, P � 0.05), with no significant reduction
occurring between immediately after the result and 6 months
later (t41 � 0.00, not significant) (Table 1). In terms of the
numbers of women endorsing the given options, the percent-
age of women believing that their risk was much more than
that of other women fell from 52% to 41% immediately
postresult.

Perceived likelihood of carrying a gene mutation

Perceptions of the likelihood of carrying a gene mutation
significantly decreased over the course of the study. Paired t
tests showed that a significant reduction occurred between
preresult and immediately afterward (t43 � 4.23, P � 0.001),
and a significant increase in perceptions of likelihood occurred
between immediately after the result and 6 months later (t43 �
�2.39, P � 0.05). The average perception of the likelihood of
carrying a gene mutation was, however, still lower than at pre-
result, at this 6 months postresult stage (t43 � 2.71, P � 0.05)
(Table 1). In terms of the numbers of women endorsing the
given options, the percentage of women believing that their
carrying a genetic mutation was extremely likely fell from 31%
to only 11% immediately after receiving the result (differing
percentage from that previously reported due to missing data
for this analysis). Six months later, 18% of women thought it
was extremely likely.

Screening and surgery intentions

No significant changes occurred in intentions to have mam-
mograms or to carry out breast self-examination more fre-
quently, nor were there any changes in intentions to have a
mastectomy or oophorectomy, with intentions still remaining
fairly high for all variables (Table 1).
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Intrusion and avoidance

No significant changes occurred between the 1-week assess-
ment of intrusion and avoidance of the test result and the
6-month follow-up (Table 1).

DISCUSSION

The women in the current study are still in a state of uncer-
tainty regarding whether or not they carry a mutation, and this
could be detrimental to their psychological well-being. The
levels of preresult borderline anxiety or depression are in fact
higher than in some other studies involving women undergo-
ing predictive testing. For example, in a Dutch sample of un-
affected women undergoing predictive testing for the presence
of BRCA1/2 mutations, it was found that only 26% scored
above 8 on the anxiety scale and only 7% had scores indicating
borderline depression,20 compared with 42% and 15% in this
study. The proportion of GHQ cases was comparable with pro-
portions found in other research of women undergoing genetic
counseling.21,22 However, although the women are fairly anx-
ious and remain so throughout the course of the study, there is
no increase in anxiety or depression following the inconclusive
result.

More important, specific worries about developing breast or
ovarian cancer did not increase after receipt of the result. In

addition, the level of intrusive thoughts and avoidance regard-
ing the test result is fairly low, indicating that the result is not
causing women psychological distress. Higher levels of both
intrusion and avoidance have been found among other sam-
ples. For example, in one study,23 mean scores of 9.0 for intru-
sion and 9.4 for avoidance were reported at 1 to 2 weeks after
receiving a predictive test result, compared with means of 5.9
and 7.1 in this study. Although lower levels were found in the
general Ashkenazi sample studied by Friedman et al.,10 it is
possible that as all Ashkenazi women were eligible for testing,
regardless of personal risk, levels of distress may have been
lower than those in an affected group, such as in the present
study. It is also possible that the current sample is interpreting
their inconclusive result as a potentially negative result and are
therefore not particularly distressed by it. In the study of af-
fected women undergoing testing,12 intrusive thoughts de-
creased after they received “negative” BRCA1 results. It is pos-
sible that these findings differ from the current study because
of the way in which the results were presented to the women,
i.e., as negative rather than negative for BRCA1 only but that
another gene may be causing the cancer in their family.

It is possible that these women who have already had breast
or ovarian cancer and who are undergoing a mutation search
for the presence of BRCA1/2 mutations may fail to understand
the meaning of a preliminary result (even if receiving it does

Table 1
Mean scores at each time point for each variable and results of repeated-measures analyses of variance (ANOVAs) examining changes after receipt of

inconclusive test result

Measures Preresult

2 weeks
postresult

6 months
postresult

ANOVA result

Time 1 mean
95% CI

Mean (SD) Mean (SD)

HADS anxiety 6.5 (3.66) 6.2 (4.41) 6.3 (4.59) F2,46 � 0.56, ns 6.7

HADS depression 3.5 (3.22) 3.3 (3.09) 3.5 (3.56) F2,45 � 0.38, ns 3.7

GHQ-28 21.3 (11.82) 22.3 (12.21) 22.5 (10.91) F2,45 � 0.98, ns 20.9

Breast cancer worry 11.7 (3.68) 11.3 (3.93) 10.9 (3.71) F2,43 � 2.59, ns 11.8

Ovarian cancer worry 8.3 (2.71) 8.2 (2.68) 8.2 (2.73) F2,39 � 0.26, ns 8.5

Risk perceptions 1.4 (0.74) 1.1 (1.05) 1.1 (0.90) F2,41 � 4.92, P � 0.01 Time 1:1.4a

Time 2:1.0

Time 3:1.0

Perceived likelihood of mutation 0.9 (0.89) 0.3 (0.97) 0.6 (0.91) F2,43 � 11.42, P � 0.001 Time 1:0.9a

Time 2:0.3

Time 3:0.6

Intention to have mammograms 1.7 (0.90) 1.7 (0.72) 1.7 (0.86) F2,40 � 0.53, ns 1.8

Intention to carry out breast self-examination more frequently 0.2 (1.24) �0.1 (1.23) �0.3 (1.25) F2,41 � 2.21, ns 0.1

Intention to have prophylactic mastectomy �0.2 (1.43) �0.7 (1.33) �0.4 (1.40) F2,36 � 1.43, ns �0.3

Intention to have prophylactic oophorectomy �0.3 (1.26) �0.4 (1.29) �0.7 (1.44) F2,33 � 2.12, ns 0.3

Intrusionb — 5.9 (7.51) 5.8 (8.11) t44 � 0.34, ns 6.1

Avoidanceb — 7.1 (9.42) 7.2 (8.94) t44 � 1.86, ns 7.2

Sample sizes vary due to missing data. CI � confidence interval.
aAll three times are given as there were significant differences between the times.
bIntrusion and avoidance were measured at two time points only (post test result), hence t test results.
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not cause them undue distress) and interpret the result as a
“good news” result. This may explain the relatively low levels of
psychological distress and intrusive thoughts. Perceptions of
risk of developing breast cancer in the future significantly de-
crease after receipt of the letter. In addition, women feel that it
is less likely than before that they carry a mutation. While the
perceived likelihood rises slightly at 6 months after the result, it
still remains significantly less than at preresult. Previous re-
search24 has found that psychological distress decreases in non-
carriers, and these reductions in perceptions of risk may be
indicative of a misinterpretation of the meaning of the incon-
clusive result. There was no evidence found in the current
study that the result is influencing intentions to have screening
and surgery. Previous research has shown a reduction in inten-
tion to have surveillance among women who test negative for
genetic mutations.24

The study findings are important in that results are currently
being made available in genetics centers around the UK for
BRCA2 testing, but like BRCA1 in the current study, negative re-
sults for a particular mutation still cannot rule out a genetic sus-
ceptibility to breast/ovarian cancer as other genes may exist which
have yet to be identified. In addition, it is now possible for women
to submit a blood sample to a private company for testing for the
two known cancer-predisposing genes. Here too, negative results
cannot rule out the presence of mutations. The results of the cur-
rent study suggest that levels of distress may be relatively low but
that efforts should be made to avoid misinterpretation of the re-
sults and unrealistic perceptions of risk.

A limitation of the current study is that it was based in only
one clinic and involved a relatively small sample of women.
The findings therefore need to be replicated in other clinics and
with a greater number of patients before firm conclusions may
be drawn. It may also have been helpful to have a separate
group of women receiving the result in person and a control
group who were not given the preliminary result at all, in order
to more readily examine whether changes in risk were caused
by the result, its method of delivery, or simply the passage of
time. Unfortunately, clinical practice did not allow for this
study design.

However, despite the limitations, the findings of the current
study would suggest that giving inconclusive results for BRCA2
analyses would be unlikely to cause undue distress to women. It
remains possible, however, that inconclusive results may be mis-
interpreted as indicating that no mutation is present in the family.
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