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Abstract As the impact of breast cancer (BC) risk assessment
in asymptomatic women with a family history of BC had
never been explored in Italy, we performed a study on a ret-
rospective series of women who had undergone BC risk as-
sessment. To this aim, a semi-structured telephone interview
was administered to 82 women. Most participants considered
the information received as clear (96.2 %) and helpful
(76.8 %). Thirty-eight (46.3 %) stated that their perceived risk
of BC had changed after the counseling: for 40.2 % it had
decreased, for 6.1 % increased; however, women highly
overestimating their risk at the baseline (≥4-fold) failed to
show improvements in risk perception accuracy. Sixty-six
women (80.5 %) stated they had followed the recommended
surveillance, while 19.5 % had not, mainly due to difficulties
in arranging examinations. Most women (89.0 %) had shared
the information with their relatives, with 57.3 % reporting
other family members had undertaken the recommended sur-
veillance. BC risk assessment was associated with high rates
of satisfaction and had a favorable impact on risk perception in
a subgroup of women. The impact on surveillance adhesion
extended to relatives. Organized programs for identification
and surveillance may help identify a larger fraction of at-risk

women and overcome the reported difficulties in arranging
surveillance.
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Introduction

Breast cancer (BC) is the most common women’s cancer,
occurring in one woman in eight in Western countries, includ-
ing Italy (AIRTUM 2014). Family history of BC is a major
risk factor, with about 5 % of all cases being caused by muta-
tions in the genes associated with BC and Ovarian cancer:
BRCA1/2 (Hilgart et al. 2012).

Overall, 5 to 10 % of women have a mother or sister with
breast cancer, and about twice as many have either a first-
degree relative (FDR) or a second-degree relative with breast
cancer (Hilgart et al. 2012). Although the relative risk (RR)
conferred by any family history of BC is estimated to be 2.1
(Pharoah et al. 1997), it is well known that risk increases with
the number of affected relatives, age at diagnosis, and the
presence of affected male relatives; for instance, the RR of a
woman having one FDR affected (sibling or parent) is 1.74–
2.57, with the risk increasing more when a brother, if com-
pared to a sister, is affected (RR=2.48 versus 1.87), while the
RR of women having two FDR affected is 2.81–4.71 (Bevier
et al. 2012).

BC family history is therefore a reason for referring women
to genetic counseling aimed at BC risk assessment, in order to
tailor BC surveillance according to individual risk. Neverthe-
less, whereas consistent guidelines exist for high-risk women
(lifetime risk >20–30 %, including BRCA carriers), manage-
ment of intermediate risk women is more variable; in Italy, in
the last two decades, high-risk women had the opportunity to
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be enrolled into a multicenter trial coordinated by a national
health institution (Istituto Superiore di Sanità, Rome, Italy)
(Sardanelli et al. 2011), with those not entering the trial being
managed according to EUSOMA guidelines (Sardanelli et al.
2010). Conversely, surveillance of women at moderate famil-
ial risk varied across different institutions. From 2012, in the
Regione Emilia-Romagna (RER), Italy, a systematic assess-
ment of familial BC risk has been undertaken in order to
identify and properly manage women with familial BC. To
this aim, a regional network has been established with a BHub
and Spoke^ organization: the multi-step process starts with a
basic questionnaire to be filled for every woman undergoing
screening mammography and for women seeking advice
about their BC family history from general practitioners or
other health professionals. Every woman who fulfils the
criteria for accessing second-level assessment is referred to
the Spoke, where individual BC risk is evaluated. If a hered-
itary predisposition is suspected on the basis of specific
criteria, the woman is referred to the Hub center: a cancer
genetic clinic where genetic counseling is performed, includ-
ing genetic testing whenever appropriate (BDGR n.
220/2011;^ Protocollo assistenziale nelle donne a rischio
ereditario di tumore della mammella e/o ovaio 2014).

During the preparation of the Regional program, a common
concern among the clinicians involved was that assessment and
communication of BC risk may have an unfavorable psycho-
logical impact. Available literature evidence (Hilgart et al.
2012) suggests that BC risk assessment helps to reduce distress,
to improve the accuracy of perceived risk, and to increase
knowledge. Improvements in psychological well-being and de-
crease in the levels of cancer worry have been also reported
(Hilgart et al. 2012). Nevertheless, the majority of the studies
on this issue have been carried out in North America or North-
ern Europe, with little or no data existing for the Italian popu-
lation. Therefore, we undertook a study aimed at assessing the
impact of genetic counseling in a retrospective series of asymp-
tomatic women undergoing genetic counseling because of a
family history of BC in the main town of Regione Emilia-Ro-
magna, Bologna, before the start of the organized program.

Methods

Study Design

In 2011 we undertook a cross-sectional survey onwomenwith
family history of BC who had undergone genetic counseling
for BC risk assessment in Bologna, Italy.

Study Population

From 2003 to 2010, 102 asymptomatic women with family
history of BC underwent genetic counseling for BC risk

assessment in three hospitals of Bologna (Policlinico
S.Orsola-Malpighi; Ospedale Maggiore; Ospedale Bellaria).
All the counseling sessions were held by the same team,
consisting of a clinical cancer geneticist (DT) and a psychol-
ogist with experience in clinical genetics (ER). Although gen-
eral criteria for referral had been proposed to physicians, these
were not precluding the access to counseling, therefore no
restrictive selection was made before counseling. Women be-
longing to families eligible for BRCA1/2 testing (Bgenetic^
risk assessment) were not considered for the present study,
which focused on familial risk assessed through probabilistic
methods (Bempiric^ risk assessment). At the time of counsel-
ing, all the clients gave their consent to be re-contacted and
were therefore eligible for this study, which was approved by
the Ethical Board of Hospital S.Orsola-Malpighi, Bologna,
Italy.

Eighty-two women (80.4 %) were contacted by telephone
and all gave their informed consent to the interview, while 20
(19.6 %) were not reachable.

Interviews

A semi-structured telephone interview was designed includ-
ing both multiple choice questions and free-text boxes, which
allowed us to collect data on specific questions, but also en-
abled respondents to provide further information about their
views. The interview included 16 items (Table 1), grouped in
three sections. The first section (1–5) explored perceived clar-
ity of understanding and helpfulness of the information re-
ceived during counseling; the second section (6–10) assessed
the compliance to the recommended surveillance; the last sec-
tion of the interview included five questions about
information-sharing within the family.

Telephone interviews were performed between July 2011
and March 2012 by a psychologist with experience in clinical
genetics (MB) and a genetic nurse (LG).

Risk Assessment

Individual BC risk was calculated using the model by Tyrer-
Cuzick (IBIS Breast Cancer Risk Evaluation Tool,
RiskFileCalc version 1.0, copyright 2004), which has been
adopted by RER to define risk-based surveillance programs.
Relative risk (RR) has been defined as the ratio between life-
time individual risk and lifetime population risk. According to
RER guidelines, women were assigned three different BC risk
levels: level 1 (RR<2): risk similar to the general population,
level 2 (RR 2–2.99): moderately increased risk, and level 3
(RR ≥3): significantly increased risk.

For 27 women, who had also participated in another study,
the baseline perceived risk was available, based on the ques-
tion BIn your opinion, what is your risk of getting cancer in the
future (0–100%)^. For these women, risk perception accuracy
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(RPA) was defined as the ratio between the perceived and the
objective lifetime risk as estimated by the IBIS model.

Statistical Analysis

All available data were entered anonymously into a dedicated
database and were analyzed by using the statistical package
IBM-SPSS Statistics (Ver. 21 for Windows, IBM Co.,
Armonk, NY, USA). Means, standard deviation (SD), ranges
and frequencies were used as descriptive statistics. The
Kruskal-Wallis one-way analysis of variance by ranks and
chi-squared for nominal variables, the Fisher’s exact test for
dichotomous variables; ANOVA one-way was used to analyze
differences between group means. Two-tailed P values lower
than 0.05 were considered statistically significant.

Results

Participant Characteristics

As shown in Table 1, at the time of counseling participants had
a mean age of 41.8±11 years (range: 22–80) and the 65.9 % of
them had children. Among those having children, 64.8 % had
daughters, while 35.2 % had only sons. The mean time elapsed
between counseling session and telephone interview was 37.2
±23 months (range: 7–103 months; median: 31 months); more
in detail, 35 women (42.7 %) were interviewed within 2 years
from the counseling session, 31 (37.8%) between 3 and 5 years
and 16 (19.5 %) 6 to 8 years after counseling. After risk assess-
ment, 20 women (24.4 %) were assigned to risk level 1; 51
(62.2 %) to risk level 2, and 11 (13.4 %) to risk level 3, accord-
ing to RER protocol.Women belonging to risk level 3 tended to
be younger (36.86 years on average) when compared to those
of levels 1 (42.47 years) and 2 (42.53 years), but this difference
did not reach statistical significance.

Perceived Clarity and Helpfulness of the Information
Received

As shown in Table 1, the large majority of participants judged
the information received during counseling as clear and help-
ful: overall, 74 (90.2 %) considered the information as quite,
very or extremely clear, and 63 (76.8 %) as quite, very or
extremely helpful.

No significant correlations were observed with baseline
variables and risk levels; nevertheless, in the lowest risk
group, the proportion of women extremely unsatisfied about
clarity (15 %) and, especially, helpfulness (25 %) was higher
than in the other groups.

Perceived clarity and helpfulness seemed to influence other
outcomes, as described in the respective paragraphs.

Twelve women (14.6 %) stated they had doubts remaining
after counseling; as expected, this answer was significantly
more frequent among participants reporting information as
quite/little/not clear (25.7 %) than among those quoting it as
very/extremely clear (6.4 %) (χ2=6.8, P=0.009). Similarly, it
was more common among women reporting information as
quite/little/not helpful (21.7 %) than among those quoting it as
very/extremely helpful (5.5 %) (χ2=6.6, P=0.010).

Compliance to Surveillance

Sixty-six women (80.5 %) stated they had followed the sur-
veillance recommended by the counselor (Table 1). Among
those, 62 (93.9 %) defined themselves as very/extremely con-
fident and satisfied with the surveillance.

When asked about any difficulties in organizing surveil-
lance examinations, 49 (74.2 %) reported no difficulties, ten
(12.2 %) complained about waiting times, two (2.4 %) found
it difficult to reconcile examinations with work, one (1.2 %)
complained about the lack of health professionals
coordinating/arranging the examinations and one (1.2 %) re-
ported problems in reaching the medical center.

On the other hand, 16 women (19.5 %) declared they did not
follow recommended surveillance; all of them provided at least
one reason for that and six gave two reasons, for a total of 22: the
most common was the difficulties in arranging the examinations
(6 participants; 27.3 % of responses), lack of health professionals
coordinating/arranging the examinations was reported by four
women (18.2 % of responses), family problems were invoked
by four women (18.2 % of responses), three women stated they
were unsatisfied with the recommendations received during
counseling (13.6 % of responses), two were tired or non-
confident about surveillance (9.1 % of responses), one was too
scared to find something wrong (4.5% of responses), one report-
ed problems to reach the medical center (4.5 % of responses),
while one reported that the reassurance received at counseling led
her to reduce surveillance (4.5 % of responses).

Compliance to surveillance was not influenced by per-
ceived clarity/helpfulness. A trend was observed between in-
creasing risk and increasing adherence to surveillance
(Table 1).

Impact of Counseling on Health Behaviors

The majority of women (67; 81.7 %) stated they had not made
any important decisions regarding their health after counsel-
ing. Conversely, 13 (15.9 %) declared to have more regularly
followed or intensified the surveillance as a consequence of
counseling, and two (2.4 %) had adopted a healthier lifestyle
(with one stopping smoking after the counseling session).
Women stating they had made decisions were significantly
more likely to have regarded information as very/extremely
clear and very/extremely helpful (86.7 and 66.7 %,
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respectively) than women reporting no important decisions
(50.7 and 38.8 %, respectively), (χ2=9, P=0.003 and χ2=
7.3, P=0.007, respectively).

Information-Sharing Within the Family

Seventy-three participants (89 %) stated they had shared the
information received with their relatives. The most frequently
reported reason for doing it, was the desire to provide other
family members with information helpful for their health (45
women; 61.6 %). Six women (8.2 %) recommended their
relatives to intensify surveillance, five (6.8 %) were seeking
reassurance, and two tried to involve the index case for genetic
testing, while 15 women (20.5 %) did not explain why they
decided to share the information.

On the other hand, nine women (11%) decided not to share
information with other family members: three reported poor
relationship with their relatives, two wanted to avoid worrying

their relatives, two had no living close relatives, while two did
not explain the reason.

Forty-seven women (57.3 %) declared that other family
members had undertaken the recommended surveillance after
they shared information received at counseling, specifically:
parents (for 23 women), siblings (for 22), children (for eight),
more distant relatives (for 12).

Women perceiving information as very/extremely helpful
were more likely to share (94.4 %) in comparison to women
perceiving it as quite/little/not helpful (84.8 %) (χ2=7.5 P=
0.006). Albeit without statistical significance, the higher the
risk, the higher the chance to share with relatives (100 % for
risk level 3).

Reported Impact on Perceived Risk

As shown in Tables 1 and 2, 38 women (46.3 %) stated that
their perceived risk of BC had changed after genetic

Table 1 Participants’ features
and answers ALL

(n=82)

Risk level 1

(n=20)

Risk level 2

(n=51)

Risk level 3

(n=11)

P value

Age in years (mean±SD) 41.76±11.02 42.47±8.92 42.53±12.13 36.86±8.14 0.288a

Having children [n (%)] 54 (65.9) 14 (70.0) 32 (62.7) 8 (72.7) 0.978b

Including females 35 (64.8) 10 (71.4) 19 (59.4) 6 (75.0)

Only males 19 (35.2) 4 (28.6) 13 (40.6) 2 (25.0)

n (%) n (%) n (%) n (%)

Perceived clarity

Extremely clear 16 (19.5) 2 (10.0) 12 (23.5) 2 (18.2)

Very clear 31 (37.8) 7 (35.0) 21 (41.2) 3 (27.3)

Quite clear 27 (32.9) 7 (35.0) 15 (29.4) 5 (45.5) 0.171b

Little clear 4 (4.9) 1 (5.0) 2 (3.9) 1 (9.1)

Not clear at all 4 (4.9) 3 (15.0) 1 (2.0) 0

Perceived helpfulness

Extremely helpful 6 (7.3) 2 (10.0) 4 (7.8) 0

Very helpful 30 (36.6) 5 (25.0) 21 (41.2) 4 (36.4)

Quite helpful 27 (32.9) 8 (40.0) 13 (25.5) 6 (54.5) 0.357b

Little helpful 10 (12.2) 0 9 (17.6) 1 (9.1)

Not helpful at all 9 (11.0) 5 (25.0) 4 (7.8) 0

Women’s risk perception after GC

Unchanged 44 (53.7) 12 (60.0) 26 (51.0) 6 (53.7)

Decreased 33 (40.2) 8 (40.0) 20 (39.2) 5 (45.5) 0.982b

Increased 5 (6.1) 0 5 (9.8) 0

Adherence to surveillance

Yes 66 (80.5) 15 (75.0) 41 (80.4) 10 (90.9) 0.304b

No 16 (19.5) 5 (25.0) 10 (19.6) 1 (9.1)

Information sharing within the family

Yes 73 (89.0) 16 (80.0) 46 (90.2) 11 (100) 0.080b

No 9 (11.0) 4 (20.0) 5 (9.8) 0

a ANOVA one way analysis
b Linear-by-Linear Association
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counseling: for 33 (40.2 % of the total sample) it had de-
creased, for five (6.1 %) increased. The change did not signif-
icantly correlate with risk level, although all the women
reporting an increased perceived risk belonged to level 2.

As shown in Table 2, women with increased perceived risk
tended to be older than those with reduced/unchanged percep-
tion, although this difference did not reach the statistical signifi-
cance (P=0.08). Because a difference, although non-significant,
was observed in mean time elapsed since counseling (Table 2),
the influence of time on risk perception changes was further
explored by comparing the three categories subdivided on the
basis of the time elapsed between counseling and interview;
results are summarized in Fig. 1: notably, perceived risk was
reported as changed (increased or reduced) by 62.9 % of women
interviewedwithin 2 years after counseling, as compared to 29%
of women interviewed 2–5 years and 43.8 % interviewed
>5 years after counseling (χ2=4.8, P=0.029).

A significant difference was also observed in relation to
perceived helpfulness: 21 out of 36 (58.3 %) women who
had defined the information as very/extremely helpful stated
their perceived risk had changed (for 19 reduced), in compar-
ison to 17 out of the 46 (37 %) defining the information as
quite/little/not helpful (χ2=4,4,P=0.037). Moreover, 25 of 47
(53.2 %) women considering the information as very/
extremely clear reported changes in perceived risk (reduction
in 21), if compared to 13 of 35 (37.1 %) of those defining the
information as quite/little/not clear (P=0.77).

For the 27 women for whom the baseline perceived risk
had been recorded, subjective risk ranged from 15 to 100 %
and RPA from 0.2 to 6.4. More detailed, 6 women (22.2 %)
had a RPA between 0.2 and 2; 15 (55.6 %) between 2 and
3.99; 6 (22.2 %) 4 or higher.

Baseline perceived risk was significantly more accurate in
women perceiving the information received as quite/very ex-
tremely clear than in those dissatisfied about clarity (mean
RPA 2.65 versus 4.2; F=7.3, P=0.012). Mean RPA was 2.4
±1 for women reporting decreased perceived risk, compared
to 5.1±0.3 for those reporting increased perceived risk (P=
0.06). Consistently, out of the six women with RPA 4 or
higher, two reported their perceived risk as increased and four
as unchanged.

Discussion

In the 7-years period considered, 102 asymptomatic women
underwent empiric BC risk assessment and 82 participated
into the study. About one-quarter of the latter belongs to the
BC risk level 1 (general population risk), while only 13.4 %
were classified as high risk (level 3). After the launch of the
regional program, the number of the women counseled, as
well as the proportion of women at increased risk, have raised
significantly; in 2013, 204 asymptomatic women underwent
empiric BC risk assessment in Bologna: 48 (23.5 %) were
assigned to level 1; 79 (38.7 %) to level 2 and 77 (37.7 %)
to level 3 (unpublished data). These data demonstrate that
such a systematic assessment, beyond leading to an enormous
increase in referrals, also enables the identification of a higher
proportion of high-risk women (37.7 % compared to 13.4 %).

Satisfaction about genetic counseling was generally high
among participants, with 90 % of women considering infor-
mation received as clear and 77 % as helpful. Although the
impact on life-style seems limited (81.7 % of women failed to
make any relevant decisions), reported compliance to surveil-
lance is high (80 %). Complaints about difficulties in arrang-
ing surveillance were registered among both women follow-
ing and women not following surveillance, for a total of 21

Table 2 Impact of age, time and baseline risk perception on reported perceived risk change

PERCEIVED RISK P value

ALL (n=82) Decreased (n=33) Unchanged (n=44) Increased (n=5)

Age in years (mean±SD) 41.76±11.02 41.39±12.59 40.83±9.03 52.42±12.75 0.080

Time in months between counseling
and interview (mean±SD)

37.19±23.10 31.28±22.34 41.07±22.77 42.15±27.49 0.163

(n=27) (n=9) (n=16) (n=2) 0.061
Risk perception accuracy (mean±SD) 2.83±1.44 2.44±0.96 2.77±1.54 5.06±0.28

P values calculated using one way ANOVA
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Fig. 1 Reported change in perceived risk according to time elapsed from
counseling
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women (25 % of the total sample) reporting problems (such as
the lack of health professionals coordinating the examina-
tions) that should be currently overcome by the Hub and
Spoke organization.

Moreover, the information received at the time of counsel-
ing session was frequently shared with other family members
(89 %) without apparent psychological adverse outcomes. As
an effect, the 57.3 % reported that other family members had
undertaken the recommended surveillance after their counsel-
ing session. We can therefore state that oncogenetic counsel-
ing provides useful information not only for counseled women
but also for other family members. The way women explain
family BC to their family members, and the value they gave to
the information received could also influence family mem-
bers’ decision to undertake surveillance program. The avail-
ability of Spoke centers that organize surveillance program for
these women could also be a facilitator factor for their com-
pliance and adherence.

Counseling led to a reported decrease in perceived risk in
40 % of participants, which is in agreement with previous
studies reporting an overall decrease in participants’ perceived
risk of BC, and, subsequently, in anxiety and worry
(Bowenet al. 2006; Bowen et al. 2004; Matloff et al. 2006).

Although through indirect evidence, our findings support
previous data showing that improvement in risk perception
accuracy is generally limited to the short-term (Dieng et al.
2014): accordingly, in our study, the fraction of women
reporting an effect on risk perception was significantly higher
in the group counseled more recently than in the groups with
longer time elapsed from counseling. Notably, women highly
overestimating their cancer risk (RPA≥4) did not report any
reassurance after counseling, which suggests that benefits may
be limited in women with particularly high cancer worry/dis-
tress. The reasons underlying such overestimation should be
explored in more depth through qualitative studies, in order to
identify factors potentially limiting the effectiveness of
counseling, which could be preliminarily assessed to plan tai-
lored counseling for specific clients.

In conclusion, no adverse effects have been found to be
associated with BC risk assessment, which, conversely,
showed a favorable impact on both risk perception and adher-
ence to surveillance. This latter effect extends to the family
members of the counseled women.

Study Limitations

A limitation of our study is that changes in perceived risks are
reported by participants, instead of being evaluated through
repeated assessments. Moreover, perceived risk measures
were available only for a fraction of participants (27) and only
at baseline, which hampers significant conclusions on the im-
pact of counseling on perceived risk. In addition, the statistical

approach adopted, based on the use of multiple univariate
tests, increases the family wise error rate.

Practice Implications

Our study suggests that establishing an organized program
through which women with increased BC risk are identified
and taken in care to perform surveillance would improve com-
prehensive adherence into these programs and avoid impor-
tant drop out, without causing adverse emotional outcomes.
Nevertheless, particular attention should be devoted to identi-
fy women with abnormally high perceived risk, who would
benefit from a tailored counseling intervention, since standard
risk assessment and counseling seem to have no effect in im-
proving risk perception accuracy.
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