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a b s t r a c t

Objectives: Comprehensive breast cancer (BC) risk models integrating effects of genetic (GRF) and non-
genetic risk factors (NGRF) may refine BC prevention recommendations. We explored the perceived
information received on BC risk factors, and related characteristics, in female relatives of women with a
BRCA1/2 or PALB2 pathogenic variant, undergoing BC risk assessment using the CanRisk© prediction tool.
Methods: Of 200 consecutive cancer-free women approached after the initial genetic consultation, 161
(80.5%) filled in questionnaires on their perception of information received and wished further infor-
mation on BC risk factors (e.g., being a carrier of a moderate risk altered gene, personal genetic profile,
lifestyles). Multilevel multivariate linear models were performed accounting for the clinician who met
the counselee and exploring the effect of counselees’ socio-demographic, familial and psychological
characteristics on the perceived extent of information received.
Results: Perceived no/little information received and wish for further information were more frequent
for NGRF (>50%) than for GRF, especially high-risk genes (<20%). Perceived amount of information
received and desire for further information were inversely correlated (p¼<0.0001). Higher education
level related to lower perceived levels of information received on GRF. Younger counselees' age (b ¼ 0.13,
p ¼ 0.02) and less frequent engagement coping (e.g., inclination to solicit information) (b ¼ 0.24,
p ¼ 0.02) related to lower perceived information received about NGRF. Other assessed counselees’ fea-
tures were not found to be associated to GRF and NGRF information perception.
Conclusions: Awareness of counselees’ perceived lack of information on BC risk factors indicates a need
to enhance evidence-based information on BC NGRF especially.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Breast cancer (BC) risk assessment commonly takes into account
the family history and the presence of a genetic susceptibility as
major BC risk factors [1]. Carriers of a pathogenic variant (PV) in
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BRCA1, BRCA2, and PALB2, or in ATM, BARD1, CHEK2, RAD51C, and
RAD51D have a high- or moderate-risk of developing BC, respec-
tively [2]. Recently, additional genetic (GRF) as well as non-genetic
risk factors (NGRF) have been integrated in predictive models of
breast cancer (BC) risk [3].

Indeed, additional GRF and NGRF have been shown tomodify BC
risk. Firstly, common genetic variants known as Single Nucleotide
Polymorphisms (SNPs) have been identified. Individually, these
SNPs confer a very small increase in BC risk but jointly they may
lead to a substantial increase of the risk. They are combined in a
polygenic risk score (PRS) that stratifies BC risk inwomen bothwith
and without a family history of BC [4]. Secondly, breast density [5],
hormonal, reproductive and lifestyle factors [6] also affect BC risk.
Among these factors, some are ‘modifiable’ such as alcohol intake
and physical activity and these modifiable factors seem to impact
on the number of BRCA-associated BC cases [6e10].

Statistical models such as the Tyrer-Cuzick [11] and the ‘Breast
and Ovarian Analysis of Disease Incidence and Carrier Estimation
Algorithm (BOADICEA)’ [12] integrate the PRS and NGRF and can
now provide a more precise and accurate BC risk prediction than
family history or monogenic testing alone. Based on this estima-
tion, more personalized recommendations, such as increased
breast surveillance at a younger age than standard recommenda-
tion, can be delivered for BC risk management. Accounting for
NGRF also offers the opportunity to discuss health prevention
through lifestyle changes [13].

Many women at high BC risk show an interest in moderate risk
BC gene testing [14] and in receiving refined BC risk estimations
based on common genetic variants (PRS) [15,16]. However, the
adequacy of counselees’ understanding of multiple gene testing,
their subsequent interpretation of results and adequate commu-
nication to family members has been questioned [14]. Many
counselees at high hereditary BC risk reveal unmet needs about
hereditary predisposition concerns [17]. Moreover, an identified
genetic predisposition to cancer is not always shared among all
family members [18e23], and when shared, it is generally incom-
plete or incorrect [24]. Thus, relatives of tested women may feel
insufficiently informed.

These information gaps may also apply to NGRF. In the general
population, women seem aware of the GRF influence on BC risk but
less so of the influence of NGRF [25e27]. For example, in a French
survey, only 6% and 3% spontaneously evoked alcohol consumption
or physical inactivity respectively, when asked about BC risk factors
[27]. Moreover, it seems that belonging to a high-risk, multiple case
family, or being a carrier of a BRCA1/2 altered gene does not lead to
adopting a healthier lifestyle compared to the general population
[7,28,29]. According to the Health Belief Model, adopting a specific
behavior is related to the belief that it may be effective in reducing
the health risk [30], so women at high BC risk may not be aware of
the role of health behaviors on BC risk.

The CanRisk application (https://canrisk.org) [31] is based on
the BOADICEA V5 algorithm [12], and now integrates BC risk GRF
and NGRF. It is currently being implemented in clinical practice,
making it timely and important to assess counselees’ baseline ex-
pectations of overall information on BC risk factors. Cancer genetic
counseling is primarily meant to respond to information needs
about the risk of hereditary cancer and of passing this risk on to
offspring [32]. In the near future, women from families at genetic
risk for developing BC are likely to receive BC risk estimates that
integrate the PRS as well as NGRF. Thus their baseline level of in-
formation about these BC risk factors is important to investigate. To
our knowledge, no study has investigated the perceived amount of
information received on BC GRF as well as NGRF and their wish for
additional information in that respect. Thus, we enquired about
information needs after the initial genetic counseling regarding
39
overall BC risk factors. We hypothesize greater unmet needs
regarding NGRF [27e29] than GRF.

Moreover, as information needs may be related to counselees’
characteristics such as their age [17], level of education [33e35],
parental status [17], exposure to familial experience with BC [28],
cancer risk perceptions [36], distress [19] and coping modalities
[37,38], these aspects were further explored to identify subgroups
of counselees particularly in need for enhanced communication
and additional information on BC GRF and NGRF.

2. Materials and methods

The study received ethical approval by the Committee of the
Person Protection (CPP) of Ile-de-France V (ID RCB 2018-A03355-
50) in November 2019. Women were required to provide their
written informed consent for BRIDGES 8-gene panel and 306 SNPs
testing, and breast and ovarian cancer risk estimation using the
CanRisk© tool [31] based on the BOADICEA model [12].

2.1. Design

A cross-sectional observational psychosocial study was per-
formed within the ‘Breast Cancer Risk after Diagnostic Gene
Sequencing’ (BRIDGES) program (https://bridges-research.eu)
which is aimed to further develop the BOADICEA BC risk estimation
model [12]. Women were approached at their initial genetic
consultation (pre-test) and invited to complete a set of question-
naires at home, online or on paper within one month after the
consultation.

2.2. Study participants and inclusion criteria

Accrual took place fromNovember 2019 to December 2020 after
the initial genetic counseling at Institute Curie (France).

Two-hundred women aged above 18 years, free of cancer and
blood relatives (whatever the degree of kinship) of women with a
BRCA1, BRCA2 or PALB2 PV, and who accepted BRIDGES panel
testing and BC risk estimation based on BOADICEA [12] were
consecutively approached.

2.3. Clinical setting

Women eligible for study participationwere approached at their
initial (pre-test) genetic consultation. During the initial genetic
consultation, genetic counseling was first provided for “standard”
BC targeted testing, which is aimed at determining whether the
woman is a carrier of a PV in one of the three high-risk BC genes
(BRCA1, BRCA2 or PALB2) that are routinely tested at Institut Curie.

Secondly, they were informed on the possibility to receive a
more personalized BC risk estimate within the BRIDGES study,
computed by the BOADICEA V5 algorithm [12] and so integrating:
1) the results of sequencing a panel of BC predisposing genes
(TruRisk®-Panel), 2) family cancer history 3), a PRS computed from
306 SNPs [39], and 4) breast density, reproductive, hormonal, and
lifestyle factors.

This consultation lasting up to 1 h was provided face-to-face by
one of twelve genetic clinicians. Information systematically pro-
vided at that time comprised the woman's estimated probability of
carrying a PV and her projected cancer risks (breast or ovarian)
depending on the genetic test result. Information on gene panel
testing mainly included the possible identification of other risk-
increasing variants, e.g. moderate BC risk genes. The BRIDGES
study was presented at the end of the consultation and hardly any
of the counselees asked for information on the PRS score and NGRF.

https://canrisk.org
https://bridges-research.eu
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2.4. Questionnaire and data collection

Perceived amount of information received and further in-
formation wish on BC GRF and NGRF were assessed from a list of
factors reflecting the BOADICEAV5model [12], excluding NGRF that
are non-modifiable (i.e., age, height, breast density). This list was
supplemented by factors that are harmful to health in general (e.g.,
smoking, physical inactivity [40]), to BC specifically (e.g., meno-
pausal hormone replacement [41]), or factors that are commonly
believed to affect BC risk in spite of no proven association (e.g.,
stress related to difficult experienced events, personality such as a
pessimistic attitude [42,43]). Quantifying information needs in this
regard was intended to evaluate common misconceptions on the
link between stress or personality traits and BC occurrence.

The resulting 14-item list (provided in supplementary material)
comprised being a carrier of a high- or moderate-risk PV, the per-
sonal genetic profile (reflected in the PRS [44]), reproductive (e.g.,
breast-feeding), hormonal (e.g., menopausal hormone therapy),
body mass index, diet, physical exercise, smoking, alcohol con-
sumption, environmental (sun, solar lamps, pesticides), stress and
personality factors.

For each BC risk factor, counselees were asked to assess the
perceived information received on GRF and NGRF using the vali-
dated 4-level response options “none” (score 1), “little” [2], “quite”
[3], “much” [4,45], and to express their wish (yes ¼ 1) or not
(no ¼ 2) for further information.

Among factors tested in relation to the perceived information
received, perceived BC risk was assessed by a 6-level categorical
scale with responses expressed as words, “low”, “low tomoderate”,
“moderate”, “high”, “very high” and “major” and allowing “not
concerned” or “don't know” response options.

Anxiety and depression were measured by the Hospital Anxi-
ety and Depression Scale (HADS), comprising the HADS-Anxiety
and HADS-Depression subscales [46]. The total HADS score ranges
from 0 to 21, with a higher score indicative of a greater distress.

Coping was measured using the French-version of the Brief-
COPE inventory of coping responses [47,48]. This 28-item mea-
sure presents fourteen 2-item scales. To allow amore parsimonious
assessment, referring to conceptual frameworks [49], these scales
were aggregated into two dimensions: 1) Engagement coping (e.g.,
direct action, acceptance, use of instrumental support) (Cronbach's
alpha ¼ 0.82) and 2) Disengagement coping (e.g., self-distraction,
avoidance) (Cronbach's alpha ¼ 0.63). The Brief COPE engage-
ment and disengagement scale scores range from 16 to 64, and 12
to 48 respectively, with a higher score indicative of a higher fre-
quency of the coping strategy use.

Additional data was gathered on age, education level, marital
and parental status, having a first-degree relative carrying a BRCA1/
2 or PALB2 PV and having lost a family member due to breast or
ovarian cancer.

3. Data analysis

Respondents were defined as having responded to at least one
item of the socio-demographic and perceived information ques-
tionnaire. We used Student's t-test for continuous data and Chi-
square test for categorical data to compare respondents and non-
respondents on age, having children and having a first-degree
relative carrying a BRCA1/2 or PALB2 PV.

Principal component analysis identified two sets of items within
the questionnaire on BC risk factors, corresponding to GRF (Cron-
bach's alpha ¼ 0.79) and NGRF (Cronbach's alpha ¼ 0.95). This
allowed deriving twomulti-item scale scores by summing response
scores to items in each of the GRF and NGRF set.

For all multi-item questionnaire scales, missing data were
40
replaced by the mean per counselee if at least 50% of the items per
domain were answered.

Multilevel multivariate linear models were tested on two out-
comes: 1) Perceived information received on GRF and 2) Perceived
information received on NGRF. A random effect was introduced in
the model on the intercept in order to account for the fact that a
given clinician could encounter several counselees. Tested associ-
ations in bivariate analyses included age, education level, marital
status, having children, BC risk perception, anxiety, depression,
engagement and disengagement coping, having a first-degree
relative carrier of PV and having lost a family member due to
cancer. Significant bivariate associations at p-value < 0.10 were
retained in multilevel multivariate linear models.

All analyses were performed using the statistical software SAS
version 9.4 (SAS Institute, Inc., Cary, NC, USA).
4. Results

4.1. Sample characteristics

Table 1 displays the sample sociodemographic, familial and
psychological characteristics. The overall sample mean age (stan-
dard deviation) was 39.3 (13.3) years; 97 (48.5%) had children and
122 (61.6%) had a first-degree relative carrier of a BRCA1/2 or PALB2
PV.

Among the 161 (80.5%) respondents, 118 (74.7%) had a higher
degree of education, 98 (61.3%) were married/partnered and 78
(49.1%) had lost a family member due to breast or ovarian cancer.
Low, moderate and high perceived BC risk were reported by 7
(4.4%), 53 (33.3%) and 78 (49.1%) counselees, respectively. Themean
(standard deviation) levels of anxiety and depression, and of
engagement and disengagement coping were 7.7 (4.1) and 3.0 (3.2),
and 37.1 (7.8) and 21.6 (4.2), respectively.

Respondents were older than non-respondents (T-test, p¼ 0.05)
but did not differ in other available characteristics (parental status,
number of counselees with a first-degree relative carrier of a PV).
4.2. Perceived amount of information received on BC risk factors
and further information wish

Table 2 provides item response frequencies of perceived infor-
mation received and further information wish on GRF and NGRF.

Women were more likely to feel sufficiently or much informed
about high- (82%) and moderate-risk (73%) genetic risk than about
all NGRF (<50%). Wishes for information about GRF and NGRF were
reported by 18% and 22% women, respectively.

The perceived amount of information received on the individual
genetic profile (PRS) (56% sufficiently/much informed) was mod-
erate, as was the wish for further information on this factor (36%).

The perception of sufficient/much information received was
least frequent and further information wish was most frequent on
factors relating to personality (15%; 62%), stress (18%; 64%), light
exposure (18%; 60%), as well as reproductive (20%; 63%) and hor-
monal factors (20%; 58%).

Thirty-one percent of counselees felt at least sufficiently
informed about diet and 62% still wanted further information.

For the body mass index, 27% felt at least sufficiently informed
and 37% wished further information. Almost half of the women felt
at least sufficiently informed about alcohol consumption (45%) and
about smoking (49%) and with for further information was rela-
tively less frequent on these matters (32%; 23%).



Table 1
Sample socio-demographic, familial and psychological characteristics.a.

Eligible counselees (N ¼ 200)

Age Median [Range] - Mean (SD)b 36.3 [21e80] - 39.3 (13.3)
Age by category n (%)
21e29 65 (32.5)
30e39 51 (25.5)
40e49 38 (19.0)
50e59 25 (12.5)
60e69 18 (9.0)
>70 3 (1.5)
Having children Yes n (%) 97 (48.5)
Counselees with a 1st degree relative BRCA1/2 or PALB2 carrier n (%) 114 (57.9)
Respondents (N ¼ 161)c

Education level n (%)
Compulsory education or below 4 (2.5)
Secondary or technical/vocational education 36 (22.8)
Higher education or above 118 (74.7)
Marital status n (%)
Married/partnered 98 (61.3)
Others (widowed, separated/divorced, single/never married) 62 (38.8)
Having lost of family member due to breast/ovarian cancer Yes n (%) 78 (49.1)
Perceived breast cancer risk n (%)
Not concerned/Don't know 21 (13.2)
Low 7 (4.4)
Moderate 53 (33.3)
High 78 (49.1)
HADS Anxietyd - Mean (SD) 7.7 (4.1)
HADS Depression - Mean (SD) 3.0 (3.2)
Brief COPE Engagement copinge - Mean (SD) 37.1 (7.8)
Brief COPE Disengagement copingf - Mean (SD) 21.6 (4.2)

a Missing data range ¼ [1e3].
b Non-respondents are younger (P ¼ 0.05).
c Respondents (N ¼ 161) are defined as having responded to at least one item on socio-demographic or information on breast

cancer risk factors questionnaire.
d HADS¼Hospital Anxiety and Depression Scales, score range ¼ [0e21].
e Engagement coping score range ¼ [16e64].
f Disengagement coping score range ¼ [12e48].

Table 2
Perceived information received and need for further information on breast cancer risk factors (N ¼ 161)a.

None Little Sufficient Much Further information need

Genetic factors n (%)
1 Being a carrier of a high risk altered gene 5 (3.2) 23 (14.6) 68 (43.0) 62 (39.2) 27 (17.9)
2 Being a carrier of a moderate risk altered gene 13 (8.3) 29 (18.5) 65 (41.4) 50 (31.8) 33 (22.0)
3 The individual genetic makeup of the person 25 (16.0) 44 (28.2) 54 (34.6) 33 (21.2) 52 (35.6)
Environmental/hormonal/reproductive/lifestyle factors n (%)
4 Reproductive factors 59 (38.1) 55 (35.5) 31 (20.0) 10 (6.5) 94 (62.7)
5 Body mass index (i.e., being overweight) 80 (51.3) 34 (21.8) 31 (19.9) 11 (7.1) 56 (37.1)
6 Lifestyle habits like diet 70 (44.6) 39 (24.8) 32 (20.4) 16 (10.2) 92 (61.7)
7 Lifestyle habits like physical activity 63 (40.1) 46 (29.3) 31 (19.7) 17 (10.8) 79 (52.7)
8 Lifestyle habits like smoking 43 (27.6) 37 (23.7) 42 (26.9) 34 (21.8) 34 (23.1)
9 Lifestyle habits like alcohol consumption 51 (32.5) 36 (22.9) 48 (30.6) 22 (14.0) 48 (32.4)
10 Environmental factors like sun, solar lamps exposure 99 (63.9) 29 (18.7) 17 (11.0) 10 (6.5) 90 (60.4)
11 Environmental factors such as pesticides 80 (51.3) 39 (25.0) 26 (16.7) 11 (7.1) 80 (53.3)
12 External hormonal factors (e.g., menopausal hormone therapy) 85 (54.5) 40 (25.6) 21 (13.5) 10 (6.4) 87 (57.6)
13 Stress related to difficult life events 79 (50.3) 50 (31.8) 21 (13.4) 7 (4.5) 97 (64.2)
14 Personality (e.g. a pessimistic attitude) 99 (63.1) 34 (21.7) 19 (12.1) 5 (3.2) 94 (62.3)

a Missing data range: 3-19.
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4.3. Factors related to the perception of information received on BC
GRF and NGRF

Perceived information received and wish for further informa-
tion were highly correlated, whether for GRF (r ¼ �0.40,
p < 0.0001) or NGRF (r ¼ �0.54, p¼<0.0001).

As shown in Table 3, in bivariate analyses only educational level
appeared significantly associated at the statistical threshold of
p < 0.1 with the perception of information received on GRF,
whereas age, education level, having children, depression and
41
coping strategies related significantly to the perception of infor-
mation received on NGRF (Table 3).

Due to multicollinearity, ‘having children’ was excluded in
multivariate model as highly associated with education level (Chi2-
test, p ¼ 0.0002) and age (t-test, p < 0.0001).

In multivariate analyses (Table 4), younger age at counseling
(Unstandardized ß coefficient ¼ 0.13, Confidence Interval
[0.02e0.24], p ¼ 0.02) and less frequent engagement coping (Un-
standardized ß coefficient ¼ 0.24, Confidence Interval [0.06e0.42],
p ¼ 0.01) were associated with lower perceived information



Table 3
Bivariate analyses of factor associated to the perceived information received on genetic and non-genetic risk factors.a.

Factors
Perceived information received on genetic
risk factors (N ¼ 145)

Perceived information received on non-
genetic risk factors (N ¼ 140)

Unstandardized ß (95% Confidence Interval) p-value

Age �0.01 �0.04; 0.02 0.459 0.17 0.06; e0.27 <0.01
Education level
Up to secondary or technical/vocational education ref ref
Higher education or above �0.95 �1.81; �0.09 0.031 �3.47 �6.72; �0.21 0.037
Marital status
Married/partnered ref ref
Others (widowed, separated/divorced, single/never married) �0.39 �1.16; 0.38 0.316 �0.06 �3.02; 2.90 0.969
Children
No ref ref
Yes 0.25 �0.49; 0.99 0.508 2.81 �0.02; 5.64 0.052
HADS Anxiety �0.04 �0.13; 0.05 0.380 0.25 �0.08; 0.59 0.136
HADS Depression 0.04 �0.07; �0.16 0.465 0.41 �0.02; �0.84 0.06
Brief COPE Engagement strategies 0.01 �0.04; 0.06 0.761 0.26 0.08; 0.44 0.005
Brief COPE Disengagement strategies �0.03 �0.12; 0.06 0.492 0.38 0.04; 0.73 0.029
Perceived breast cancer risk
Not concerned/Don't know ref ref
Low 1.00 �1.04; 3.04 0.332 �0.88 �8.64; 6.89 0.823
Moderate 0.62 �0.55; 1.79 0.294 �4.11 �8.61; 0.39 0.073
High 0.82 �0.29; 1.93 0.145 0.53 �4.78; 3.72 0.805
Counselees with a 1st degree relative BRCA1/2 or PALB2 carrier
No ref ref
Yes �0.20 �0.97; 0.57 0.610 �0.07 �3.02; 2.87 0.960
Having lost of family member due to breast/ovarian cancer
No ref ref
Yes 0.09 �0.67; 0.85 0.806 1.33 �1.57; 4.24 0.365

a Among counselees of clinicians who met at least 5 counselees.

Table 4
Multivariate analyses of factor associated to the perceived information received on non-genetic risk factorsa,b.

Factors Perceived information received on non-genetic risk factors
(N ¼ 138)

Unstandardized ß 95% CI p-value

Lower Upper

Intercept 1.91 �9.93 13.75 0.71
Age 0.13 0.02 0.24 0.02
Education level Up to secondary or technical/vocational education ref

Higher education or above �2.67 �6.06 0.71 0.12
Brief COPE Engagement strategies 0.24 0.06 0.42 0.01
Brief COPE Disengagement strategies 0.31 �0.03 0.66 0.07

a Among clinicians who met at least 5 counselees.
b Having children excluded as highly associated with education level (p-value Chi2 ¼ 0.0002) and with age (p-value t-test <.0001).
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received on NGRF.
5. Discussion

This study invited women undergoing BRCA1/2 or PALB2 pre-
dictive testing to benefit from a comprehensive BC risk assessment
integrating new genetic and non-genetic BC risk factors. These
women reported feeling less informed on BC NGRF than on GRF and
mostly wished further information on NGRF. Being younger and
adopting engagement coping strategies less frequently were asso-
ciated with the perception of having received little information on
NGRF.

As the participating women were primarily attending a cancer
genetic clinic to undergo targeted testing on a known PV identified
in the family, it was expected that they would already be knowl-
edgeable of hereditary BC predispositions and that they would less
likely feel misinformed and express their wish for further infor-
mation on GRF. Genetic counseling currently focuses mostly on
GRF, especially autosomal dominant variants associated with high
risk for developing breast cancer, as they have a much higher effect
42
on BC risk compared to NGRF. Moreover, GRF are commonly already
known as a BC risk factor in the general female population [27].

Women in our study expressed a moderate wish for further
information on the influence of their personal genetic profile (PRS)
on their BC risk. It was expected that womenwould lack knowledge
on the role of the PRS on BC risk, as PRS testing is not yet imple-
mented in clinical routine. Our results contrasts qualitative results
of the “Variants in Practice Psychosocial Study” that reported broad
knowledge and understanding of the PRS amongwomen at high BC
risk, possibly because of more in-depth information on PRS during
the consultation [50]. Accounting for the PRS in BC risk estimation,
women from the same family may prove to have different levels of
risk even if they carry the same monogenic test result. This infor-
mation may be confusing and therefore, clarification on this BC risk
factor may be required. A specific communication leaflet may help
ensuring adequate understanding of this information [51].

Most women felt insufficiently informed on the potential in-
fluence of specific BC NGRF. Excessive body weight, physical inac-
tivity and alcohol consumption are well established BC risk factors,
although the mechanisms of their impact on BC incidence
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continues to be investigated [6].
Information provision on these BC risk factors can be achieved

through social networks, media reports or community health ser-
vices. In recent studies, women attending BC screening clinics
seemed aware of the influence of the body mass index, physical
activity or alcohol consumption on BC risk [52,53]. However, these
BC risk factors were less frequently mentioned in a French survey
involving women from the general population [27]; in the present
study, women felt that they received little or modest information
on the influence of body overweight, alcohol consumption or
physical activity on BC risk and they wished further information on
these aspects.

Currently, the focus of BC genetic counseling is the provision of
information on GRF; however, raising attention to the additional BC
risk factors may favor understanding of the value associated with
different risks. Moreover, the clinical encounter during cancer ge-
netic counseling in high-risk women may have a strong affective
component and constitute a critical moment that may elicit
behavioral change motivation, benefiting health generally [7].
Therefore, consultations along the cancer genetic journey are
opportune to evoke health promotion through appropriate lifestyle
changes [54]. Brief health messages, printed materials provided
after the genetic consultation or referral to health education ser-
vices may serve as an initial step for changing health-related
behavior and would not interfere with the primary goal of the ge-
netic consultation [7].

Among the BC NGRF assessed, women felt being under informed
about reproductive and hormonal factors and their desires for in-
formation on these aspects were strong. A lack of information on BC
NGRF was expressed particularly by younger women. Young
women at high BC riskmay face difficult decisions regarding BC risk
management and their family planning. The need for adequate
information on reproductive BC risk factors may be generated
particularly in the BC high-risk context [55].

Factors like stress [42] or personality [43] have no proven as-
sociationwith the risk of developing BC. In our cohort, most women
reported wishing further information on these aspects. This may
hint at a potential need to correct misconceptions in this regard,
especially in women facing stressful events linked to their familial
cancer history, which they may believe, connect to their BC risk.

A higher education level was associated with the perception of
being inadequately informed and the more frequent wish for
further information on GRF. Conversely, information overload may
be experienced by counselees with lower levels of education [32].
Since it may be the complexity rather than the amount of infor-
mation that leads to a sense of information overload, this specific
group of counselees may benefit from specific information
material.

Qualitative data have shown that BC risk perception and familial
cancer experience might motivate information-seeking [32]. We
found that counselees who coped less frequently with engagement
strategies (e.g., actively soliciting information) reported more often
insufficient information received about NGRF. This suggests that
these women facing BC risk do not adopt coping behaviors that
allow them to meet their needs [37,56], indicating that this group
may benefit from health education.

The generalizability of our study results is limited by the single-
site survey, the study participants' high levels of education and low
distress levels. Although comprehensive and designed with the
input of clinicians, the questionnaire assessing information
received on BC risk factors was study-specific and did not include
breast density, which is recognized as an important BC risk factor,
enabling individually targeted screening or prevention recom-
mendation [5]. Strengths of this study are the robust response rate
and the provision of useful quantitative data on counselees’
43
information needs facing the emergence of refined BC risk esti-
mations applied in clinical practice.

6. Conclusion

Women attending cancer genetic clinics for predictive testing of
BRCA1/2 or PALB2 PV, especially those who were younger and
adopting less frequent engagement coping, experienced a lack of
information on BC NGRF. This suggests a need to enhance evidence
based information on these BC risk factors, especially since these
factors are now taken into account in BC risk prediction models and
they may affect health prevention.

Funding sources

This project has received funding from the European Union
Horizon 2020 research and innovation programme under grant
agreement No 634935 (BRIDGES). In France, at Institut Curie, this
work was partly financed, within the designated integrated cancer
research site (SiRIC).

Acknowledgment

We are grateful to all clinical geneticists and genetic counselors
for inviting counselees to participate in the study, and thank all
participants who provided their time to complete the
questionnaires.

Compliance with ethical standards

The authors declare no conflict of interest.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.breast.2021.08.011.

References

[1] Lilyquist J, Ruddy KJ, Vachon CM, Couch FJ. Common genetic variation and
breast cancer risk-past, present, and future. Cancer Epidemiol Biomarkers
Prev 2018;27(4):380e94.

[2] Dorling L, Carvalho S, Allen J, Gonz�alez-Neira A, Luccarini C, Wahlstr€om C,
et al. Breast cancer risk genes - association analysis in more than 113,000
women. N Engl J Med; 2021.

[3] Lakeman IMM, Rodriguez-Girondo M, Lee A, Ruiter R, Stricker BH,
Wijnant SRA, et al. Validation of the BOADICEA model and a 313-variant
polygenic risk score for breast cancer risk prediction in a Dutch prospective
cohort. Genet Med 2020;22(11):1803e11.

[4] Yanes T, Young MA, Meiser B, James PA. Clinical applications of polygenic
breast cancer risk: a critical review and perspectives of an emerging field.
Breast Cancer Res 2020;22(1):21.

[5] Evans DG, Howell SJ, Howell A. Personalized prevention in high risk in-
dividuals: managing hormones and beyond. Breast 2018;39:139e47.

[6] Lammert J, Grill S, Kiechle M. Modifiable lifestyle factors: opportunities for
(hereditary) breast cancer prevention - a narrative review. Breast Care
2018;13(2):109e14.

[7] O'Neill SC, Kaufman E, DeMarco T, Peshkin BN, McKenna K, Shelby R, et al.
Changes in diet and physical activity following BRCA1/2 testing. J Psychosoc
Oncol 2008;26(3):63e80.

[8] Friebel TM, Domchek SM, Rebbeck TR. Modifiers of cancer risk in BRCA1 and
BRCA2 mutation carriers: systematic review and meta-analysis. J Natl Cancer
Inst 2014;106(6):dju091.

[9] Pettapiece-Phillips R, Narod SA, Kotsopoulos J. The role of body size and
physical activity on the risk of breast cancer in BRCA mutation carriers. Cancer
Causes Control 2015;26(3):333e44.

[10] Kotsopoulos J, Olopado OI, Ghadirian P, Lubinski J, Lynch HT, Isaacs C, et al.
Changes in body weight and the risk of breast cancer in BRCA1 and BRCA2
mutation carriers. Breast Cancer Res 2005;7(5):R833e43.

[11] Hughes E, Tshiaba P, Wagner S, Judkins T, Rosenthal E, Roa B, et al. Integrating
clinical and polygenic factors to predict breast cancer risk in women under-
going genetic testing. JCO Precis Oncol 2021;5.

[12] Lee A, Mavaddat N, Wilcox AN, Cunningham AP, Carver T, Hartley S, et al.

https://doi.org/10.1016/j.breast.2021.08.011
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref1
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref1
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref1
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref1
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref2
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref2
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref2
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref2
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref2
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref3
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref3
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref3
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref3
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref3
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref4
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref4
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref4
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref5
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref5
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref5
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref6
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref6
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref6
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref6
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref7
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref7
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref7
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref7
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref8
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref8
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref8
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref9
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref9
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref9
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref9
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref10
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref10
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref10
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref10
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref11
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref11
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref11
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref12


A. Br�edart, A. De Pauw, A. Anota et al. The Breast 60 (2021) 38e44
BOADICEA: a comprehensive breast cancer risk prediction model incorpo-
rating genetic and nongenetic risk factors. Genet Med 2019.

[13] Rainey L, Jervaeus A, Donnelly LS, Evans DG, Hammarstrom M, Hall P, et al.
Women's perceptions of personalized risk-based breast cancer screening and
prevention: an international focus group study. Psycho Oncol 2019;28(5):
1056e62.

[14] Meiser B, Storey B, Quinn V, Rahman B, Andrews L. Acceptability of, and in-
formation needs regarding, next-generation sequencing in people tested for
hereditary cancer: a qualitative study. J Genet Couns. J Genet Couns.
2016;25(2):218e27.

[15] Graves KD, Peshkin BN, Luta G, Tuong W, Schwartz MD. Interest in genetic
testing for modest changes in breast cancer risk: implications for SNP testing.
Public Health Genomics 2011;14(3):178e89.

[16] Hovick SR, Tan N, Morr L, Senter L, Kinnamon DD, Pyatt RE, et al. Under-
standing BRCA mutation carriers' preferences for communication of genetic
modifiers of breast cancer risk. J Health Commun 2019;24(4):377e84.

[17] Bredart A, Anota A, Dick J, Kuboth V, Lareyre O, De Pauw A, et al. Patient-
centered care in breast cancer genetic clinics. Int J Environ Res Public Health
2018;15(2).

[18] Patenaude AF, Dorval M, DiGianni LS, Schneider KA, Chittenden A, Garber JE.
Sharing BRCA1/2 test results with first-degree relatives: factors predicting
who women tell. J Clin Oncol 2006;24(4):700e6.

[19] Bradbury AR, Dignam JJ, Ibe CN, Auh SL, Hlubocky FJ, Cummings SA, et al. How
often do BRCA mutation carriers tell their young children of the family's risk
for cancer? A study of parental disclosure of BRCA mutations to minors and
young adults. J Clin Oncol 2007;25(24):3705e11.

[20] Alegre N, Perre PV, Bignon YJ, Michel A, Galibert V, Mophawe O, et al. Psy-
chosocial and clinical factors of probands impacting intrafamilial disclosure
and uptake of genetic testing among families with BRCA1/2 or MMR gene
mutations. Psycho Oncol 2019;28(8):1679e86.

[21] Himes DO, Davis SH, Lassetter JH, Peterson NE, Clayton MF, Birmingham WC,
et al. Does family communication matter? Exploring knowledge of breast
cancer genetics in cancer families. J Community Genet 2019;10(4):481e7.

[22] Young AL, Butow PN, Vetsch J, Quinn VF, Patenaude AF, Tucker KM, et al.
Family communication, risk perception and cancer knowledge of young adults
from BRCA1/2 families: a systematic review. J Genet Counsel 2017;26(6):
1179e96.

[23] Cragun D, Weidner A, Tezak A, Clouse K, Pal T. Family communication of
genetic test results among women with inherited breast cancer genes. J Genet
Counsel 2020.

[24] Vos J, Menko F, Jansen AM, van Asperen CJ, Stiggelbout AM, Tibben A.
A whisper-game perspective on the family communication of DNA-test re-
sults: a retrospective study on the communication process of BRCA1/2-test
results between proband and relatives. Fam Cancer 2011;10(1):87e96.

[25] Grunfeld E, Ramirez A, Hunter M, Richards M. Women's knowledge and be-
liefs regarding breast cancer. Br J Canc 2002;86(9):1373e8.

[26] Poehls UG, Hack CC, Wunderle M, Renner SP, Lux MP, Beckmann MW, et al.
Awareness of breast cancer incidence and risk factors among healthy women
in Germany: an update after 10 years. Eur J Canc Prev 2019;28(6):515e21.

[27] Mor�ere J-F, Viguier J, Couraud S, Brignoli-Guibaudet L, Lhomel C, Pivot XB,
et al. Awareness and misconceptions of breast cancer risk factors among
laypersons and physicians. Curr Oncol Rep 2018;20(1):15.

[28] Schwartz LA, Henry-Moss D, Egleston B, Patrick-Miller L, Markman E, Daly M,
et al. Preventative health and risk behaviors among adolescent girls with and
without family histories of breast cancer. J Adolesc Health 2019;64(1):
116e23.

[29] Bertoni N, de Souza MC, Crocamo S, Szklo M, de Almeida LM. Is a family
history of the breast cancer related to women's cancer prevention behaviors?
Int J Behav Med 2019;26(1):85e90.

[30] Rosenstock IM. The health belief model and preventive health behavior.
Health Educ Monogr 1974;2(4):354e86.

[31] Archer S, Babb de Villiers C, Scheibl F, Carver T, Hartley S, Lee A, et al. Eval-
uating clinician acceptability of the prototype CanRisk tool for predicting risk
of breast and ovarian cancer: a multi-methods study. PloS One 2020;15(3):
e0229999.

[32] Zimmermann BM, Fanderl J, Kon�e I, Rabaglio M, Bürki N, Shaw D, et al.
Examining information-seeking behavior in genetic testing for cancer pre-
disposition: a qualitative interview study. Patient Educ Counsel 2020.

[33] Meisel SF, Fraser LSM, Side L, Gessler S, Hann KEJ, Wardle J, et al. Anticipated
health behaviour changes and perceived control in response to disclosure of
genetic risk of breast and ovarian cancer: a quantitative survey study among
women in the UK. BMJ Open 2017;7(12):e017675.

[34] Tercyak KP, Bronheim SM, Kahn N, Robertson HA, Anthony BJ, Mays D, et al.
Cancer genetic health communication in families tested for hereditary breast/
44
ovarian cancer risk: a qualitative investigation of impact on children's genetic
health literacy and psychosocial adjustment. Transl Behav Med 2019;9(3):
493e503.

[35] Bowen DJ, Makhnoon S, Shirts BH, Fullerton SM, Larson E, Ralston JD, et al.
What improves the likelihood of people receiving genetic test results
communicating to their families about genetic risk? Patient Educ Counsel
2021.

[36] Paalosalo-Harris K, Skirton H. Mixed method systematic review: the rela-
tionship between breast cancer risk perception and health-protective
behaviour in women with family history of breast cancer. J Adv Nurs
2017;73(4):760e74.

[37] Shiloh S, Koehly L, Jenkins J, Martin J, Hadley D. Monitoring coping style
moderates emotional reactions to genetic testing for hereditary nonpolyposis
colorectal cancer: a longitudinal study. Psycho Oncol 2008;17(8):746e55.

[38] Bredart A, Dick J, Cano A, Robieux L, De Pauw A, Schmutzler R, et al. How to
facilitate psychosocial adjustment in women tested for hereditary breast or
ovarian cancer susceptibility? Insights from network analysis. Psycho Oncol
2020;29(3):550e6.

[39] Mavaddat N, Michailidou K, Dennis J, Lush M, Fachal L, Lee A, et al. Polygenic
risk scores for prediction of breast cancer and breast cancer subtypes. Am J
Hum Genet 2019;104(1):21e34.

[40] Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al.
A comparative risk assessment of burden of disease and injury attributable to
67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet 2012;380(9859):
2224e60.

[41] Vinogradova Y, Coupland C, Hippisley-Cox J. Use of hormone replacement
therapy and risk of breast cancer: nested case-control studies using the
QResearch and CPRD databases. BMJ 2020;371:m3873.

[42] Butow P, Price M, Coll J, Tucker K, Meiser B, Milne R, et al. Does stress increase
risk of breast cancer? A 15-year prospective study. Psycho Oncol 2018.

[43] Dahl AA. Link between personality and cancer. Future Oncol 2010;6(5):
691e707.

[44] Young MA, Forrest LE, Rasmussen VM, James P, Mitchell G, Sawyer SD, et al.
Making sense of SNPs: women's understanding and experiences of receiving a
personalized profile of their breast cancer risks. J Genet Counsel 2018;27(3):
702e8.

[45] Arraras JI, Greimel E, Sezer O, Chie WC, Bergenmar M, Costantini A, et al. An
international validation study of the EORTC QLQ-INFO25 questionnaire: an
instrument to assess the information given to cancer patients. Eur J Canc
2010;46(15):2726e38.

[46] Razavi D, Delvaux N, Farvacques C, Robaye E. Screening for adjustment dis-
orders and major depressive disorders in cancer in-patients. Br J Psychiatry
1990;156:79e83.

[47] Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a theoret-
ically based approach. J Pers Soc Psychol 1989;56(2):267e83.

[48] Muller L, Spitz E. [Multidimensional assessment of coping: validation of the
Brief COPE among French population]. Encephale 2003;29(6):507e18.

[49] Kvillemo P, Branstrom R. Coping with breast cancer: a meta-analysis. PloS One
2014;9(11):e112733.

[50] Yanes T, Kaur R, Meiser B, Scheepers-Joynt M, McInerny S, Barlow-Stewart K,
et al. Women's responses and understanding of polygenic breast cancer risk
information. Fam Cancer 2020;19(4):297e306.

[51] Kaur R, Meiser B, Yanes T, Young MA, Barlow-Stewart K, Roscioli T, et al.
Development and pilot testing of a leaflet informing women with breast
cancer about genomic testing for polygenic risk. Fam Cancer 2019;18(2):
147e52.

[52] Fisher BA, Wilkinson L, Valencia A. Women's interest in a personal breast
cancer risk assessment and lifestyle advice at NHS mammography screening.
J Public Health 2017;39(1):113e21.

[53] Bojanic K, Vukadin S, Sarcevic F, Malenica L, Grgic K, Smolic R, et al. Impact of
breast density awareness on knowledge about breast cancer risk factors and
the self-perceived risk of breast cancer. Diagnostics 2020;10(7).

[54] Lunsford NB, Sapsis KF, Smither B, Reynolds J, Wilburn B, Fairley T. Young
women's perceptions regarding communication with healthcare providers
about breast cancer, risk, and prevention. J Womens Health (Larchmt).
2018;27(2):162e70.

[55] Evans C, Hamilton RJ, Tercyak KP, Peshkin BN, Rabemananjara K, Isaacs C,
et al. Understanding the needs of young women regarding breast cancer risk
assessment and genetic testing: convergence and divergence among patient-
counselor perceptions and the promise of peer support. Healthcare (Basel)
2016;4(3).

[56] Folkman S. Personal control and stress and coping processes: a theoretical
analysis. J Pers Soc Psychol 1984;46(4):839.

http://refhub.elsevier.com/S0960-9776(21)00441-0/sref12
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref12
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref13
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref13
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref13
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref13
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref13
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref14
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref14
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref14
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref14
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref14
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref15
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref15
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref15
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref15
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref16
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref16
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref16
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref16
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref17
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref17
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref17
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref18
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref18
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref18
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref18
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref19
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref19
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref19
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref19
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref19
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref20
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref20
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref20
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref20
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref20
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref21
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref21
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref21
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref21
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref22
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref22
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref22
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref22
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref22
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref23
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref23
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref23
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref24
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref24
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref24
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref24
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref24
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref25
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref25
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref25
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref26
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref26
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref26
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref26
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref27
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref27
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref27
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref27
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref28
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref28
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref28
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref28
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref28
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref29
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref29
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref29
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref29
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref30
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref30
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref30
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref31
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref31
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref31
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref31
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref32
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref32
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref32
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref32
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref33
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref33
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref33
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref33
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref34
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref34
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref34
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref34
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref34
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref34
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref35
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref35
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref35
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref35
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref36
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref36
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref36
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref36
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref36
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref37
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref37
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref37
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref37
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref38
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref38
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref38
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref38
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref38
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref39
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref39
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref39
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref39
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref40
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref40
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref40
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref40
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref40
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref40
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref41
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref41
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref41
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref42
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref42
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref43
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref43
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref43
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref44
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref44
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref44
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref44
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref44
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref45
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref45
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref45
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref45
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref45
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref46
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref46
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref46
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref46
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref47
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref47
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref47
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref48
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref48
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref48
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref49
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref49
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref50
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref50
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref50
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref50
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref51
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref51
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref51
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref51
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref51
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref52
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref52
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref52
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref52
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref53
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref53
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref53
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref54
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref54
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref54
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref54
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref54
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref55
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref55
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref55
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref55
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref55
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref56
http://refhub.elsevier.com/S0960-9776(21)00441-0/sref56

	Information needs on breast cancer genetic and non-genetic risk factors in relatives of women with a BRCA1/2 or PALB2 patho ...
	1. Introduction
	2. Materials and methods
	2.1. Design
	2.2. Study participants and inclusion criteria
	2.3. Clinical setting
	2.4. Questionnaire and data collection

	3. Data analysis
	4. Results
	4.1. Sample characteristics
	4.2. Perceived amount of information received on BC risk factors and further information wish
	4.3. Factors related to the perception of information received on BC GRF and NGRF

	5. Discussion
	6. Conclusion
	Funding sources
	Acknowledgment
	Compliance with ethical standards
	Appendix A. Supplementary data
	References


