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Abstract
Background: In recent years, germline testing of women 
with a risk of developing breast and ovarian cancer has in-
creased rapidly. This is due to lower costs for new high-
throughput sequencing technologies and the manifold pre-
ventive and therapeutic options for germline mutation car-
riers. The growing demand for genetic counseling meets a 
shortfall of counselors and illustrates the need to involve the 
treating clinicians in the genetic testing process. This survey 
was undertaken to assess their state of knowledge and train-
ing needs in the field of genetic counseling and testing. 
Methods: A cross-sectional survey within the European 
Bridges Study (Breast Cancer Risk after Diagnostic Gene Se-
quencing) was conducted among physician members (n = 
111) of the German Cancer Society who were primarily gy-
necologists. It was designed to examine their experience in 
genetic counseling and testing. Results: Overall, the study 
revealed a need for training in risk communication and clin-
ical recommendations for persons at risk. One-third of re-

spondents communicated only relative disease risks (31.5%) 
instead of absolute disease risks in manageable time spans. 
Moreover, almost one-third of the respondents (31.2%) com-
municated bilateral and contralateral risk-reducing mastec-
tomy as an option for healthy women and unilateral-dis-
eased breast cancer patients without mutations in high-risk 
genes (e.g. BRCA1 or BRCA2). Most respondents expressed 
training needs in the field of risk assessment models, the clin-
ical interpretation of genetic test results, and the decision-
making process. Conclusion: The survey demonstrates a gap 
of genetic and risk literacy in a relevant proportion of physi-
cians and the need for appropriate training concepts.

© 2020 S. Karger AG, Basel

Introduction

Up to 30% of breast cancer patients fulfill the familial 
criteria for genetic testing of the German Consortium for 
Hereditary Breast and Ovarian Cancer (GC-HBOC) [1]. 
Within the GC-HBOC [2], a comprehensive care concept 
for families at risk has been in place since 1996. This rang-
es from individual risk calculation, standardized counsel-
ing, and genetic testing, to a nondirective decision-mak-
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ing process on risk-adjusted preventive measures (e.g., 
intensified surveillance and risk-reducing surgery).

Of the patients who fulfil the criteria of the GC-HBOC, 
24% carry deleterious germline mutations in BRCA1 or 
BRCA2 [3] and face a considerably elevated lifetime risk 
of developing breast and ovarian cancer [4, 5]. As they can 
choose from a wide range of specific preventive and ther-
apeutic options (e.g., PARPi) [2, 6–14] and, at the same 
time the costs of genetic testing are steadily decreasing, a 
significantly higher demand for genetic counseling can be 
expected or is already observed [15]. However, recent 
studies indicate that a considerable number of patients 
are denied testing or have no access to it [16, 17]. This 
could possibly be due to the insufficient genetic literacy 
of physicians as well as the lack of genetic counsellors [17, 
18].

We conducted a cross-sectional survey of members of 
the German Cancer Society (GCS) to evaluate physicians’ 
understanding of genetic cancer risk and preventive op-
tions as a prerequisite for appropriate counseling. Within 
the European BRIDGES (Breast Cancer Risk after Diag-
nostic Gene Sequencing) research program, aimed at de-
veloping and implementing a comprehensive breast can-
cer risk assessment model, Brédart et al. [19, 20] per-
formed an initial survey focusing on genetic professionals 
registered to use the online risk assessment model BOA-
DICEA (Breast and Ovarian Analysis of Disease Inci-
dence and Carrier Estimation Algorithm) [21]. Specifi-
cally, counselors’ perceived importance of breast cancer 
risk factors as well as the usability and acceptance of 
BOADICEA were examined.

In this study, we present a complementary survey 
aimed primarily at health-care professionals carrying out 
genetic counseling, and provide insights into their knowl-
edge of cancer risks, genetics, and training needs. Based 
on these survey results, existing qualification programs 
for genetic practice can be extended and adapted to phy-
sicians’ needs.

Materials and Methods

This cross-sectional survey was performed on members of the 
German Cancer Society as part of the European BRIDGES re-
search program (https://bridges-research.eu) between October 
2016 and January 2017. They were invited to participate in an on-
line survey via e-mail. The survey link was accessed 185 times, and 
a total of 111 questionnaires were partially or completely filled out.

Questionnaire
The online questionnaire (open-source LimeSurvey) was de-

veloped at the Center for Hereditary Breast and Ovarian Cancer 
at the University Hospital in Cologne on 6 topics. (1) Assessment 
of physicians’ experience in genetic counseling and testing of peo-
ple at risk for hereditary breast and ovarian cancer. (2) Physicians’ 
assessment of the importance of breast cancer risk factors, and the 
utilization of cancer genetic risk guidelines and prediction models 

(e.g., the Claus model, Cyrillic, and BOADICEA). (3) Physicians’ 
advice on clinical risk management for (a) women carrying patho-
genic variants in the BRCA1/2 genes, (b) women without patho-
genic variants but a remaining lifetime risk of developing breast 
cancer of > 30%, and (c) women without pathogenic variants but 
a remaining lifetime risk of developing breast cancer of 15–30%. 
Furthermore, physicians were asked to indicate which common 
diagnostic methods they use as part of the intensified breast can-
cer surveillance program, and whether they usually provide psy-
chological consultation to support decision-making about pre-
ventive options. (4) The usefulness and usability of the BOADI-
CEA Web-based risk assessment model. (5) Questions about the 
information and training needs of physicians in the familial breast 
and ovarian cancer setting. (6) Demographic data such as age, 
gender, and profession as well as information on participants’ 
clinical practice.

Statistical Analysis
Data analysis was based on 111 questionnaires. Not all ques-

tions were answered by all participants, resulting in a different 
number of answers per question. Analysis was performed with the 
Statistical Package for Social Sciences (SPSS v25.0). Descriptive 
data were extracted from frequency tables. the χ2 test was applied 
for categorical variables to determine the difference between 2 
groups. Statistical significance was set at p = 0.05. All p values re-
ported were two-tailed.

Results

Physicians’ Experience in Genetic Counseling and Risk 
Communication
Of the 111 respondents, 81.1% (n = 90) used the check-

list of the GC-HBOC to assess the family burden [1]. Phy-
sicians’ participation in specific training was significantly 
related to the consideration of family-based inclusion cri-
teria (χ2 [2] = 17.014; p < 0.001) but was not significantly 
associated with offering psychological consultation for 
women at high risk (χ2 [1] = 2.021; p = 0.155). A total of 
92 (82.8%) completed the questions about communicat-
ing breast and ovarian cancer risks; 31.5% of these com-
municated relative risks, 43.5% absolute life-time risks, 
and 30.4% absolute risks in manageable time spans (e.g., 
in the next 5, 10, or 15 years).

Personal and qualification details were voluntary and 
were provided by 74 of the 111 (66.6%) participants in 
the survey. Most participants were gynecologists (69/74), 
54.1% (n = 40) of whom indicated that they had received 
specific training in genetic testing and counseling for 
hereditary cancer diseases in GC-HBOC centers, but 
45.9% (n = 34) did not receive any training. A majority 
of 68.9% of participants (51/74) specified that they spent 
> 80% of their monthly working time providing patient 
care. Of these, 58.8% (n = 30) physicians provided risk 
counseling to < 5 patients a week. Seventy-one of the 74 
participants provided information on gender and age; 
there were 36 men and 35 women and 40 were at least 
50 years old.
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Importance of Factors for Estimating Breast Cancer 
Risk and Use of Cancer Risk Prediction Models
Questions on the importance of breast cancer risk 

factors were answered by 90 of the 111 respondents. 
Most of the physicians primarily took patients’ family 
(93.3%) and personal cancer histories (92.2%) into con-
sideration for assessing breast cancer risk. Breast tumor 
pathology was rated to be either very important or im-
portant by 75.5%. Further cancer risk factors are repre-
sented in Figure 1 below.

A total of 88 (79.2%) of the 111 participants provided 
answers about the use of cancer risk prediction models. 
Most of the risk prediction models were unknown to the 
physicians (Fig.  2); the Myriad-BRCAtool was not 
known by 44.3% (n = 39) and the Eisinger score was not 
known by 60.2% (n = 53). Even when the risk prediction 
models were known, in most cases they were never used. 
BOADICEA was not used by 29.2% of physicians who 
knew the model. Only a small proportion of physicians 
used a model occasionally or regularly to estimate breast 
cancer risk.

Advice on Clinical Risk Management
Information about risk-reducing options was pro-

vided by 77 of 111 respondents. Tables 1 and 2 present 
the preventive options that physicians considered for 

counseling women carrying pathogenic variants in 
BRCA1 and BRCA2 as well as women without patho-
genic variants but with a lifetime risk of ≥30% of devel-
oping breast and ovarian cancer. Transvaginal ultra-
sound and determination of the tumor marker CA125 
were both considered to be efficient preventive options 
for the early detection of ovarian cancer by 59.7 and 
19.5% of physicians, respectively. Similarly, 77.9% of 
physicians discussed “secondary prophylactic mastec-
tomy” of the diseased breast as a risk-reducing option 
in BRCA1/2 mutation carriers with unilateral breast 
cancer. Prophylactic mastectomies and salpingo-oo-
phorectomies were discussed by one-third of physicians 
as risk-reducing options for breast cancer in women 
with an increased risk but without pathogenic variants 
of the risk genes.

Training Needs
Information about training needs was provided by 74 

of the 111 participants. Many physicians indicated a 
need for training in counseling on preventive options 
after variants of uncertain significance (VUS) (50.0%) 
were identified, the application of breast cancer risk cal-
culation models (43.2%), and the clinical interpretation 
of test results (39.2%). Further training needs are out-
lined in Figure 3.

Fig. 1. Percentages of physicians considering risk factors to be important or very important on a 5-point Likert 
Scale (unimportant, less important, neither unimportant nor important, important, very important) for estimat-
ing breast cancer risk (n = 90).
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Table 1. Risk-reducing options for breast cancer considered by physicians for carriers of BRCA1/2 pathogenic variants and women at 
an increased risk but without pathogenic variants (n = 77)

Preventive options BRCA1/2
carriers

Women with a  
lifetime risk of ≥30%

Women with a  
lifetime risk of 15–30%

Prophylactic bilateral mastectomy in healthy women 94. 8% 31.2% 18.2%
Prophylactic contralateral mastectomy in women  

with unilateral breast cancer
77.9% 31.2% 19.5%

Prophylactic bilateral mastectomy in women with 
unilateral breast cancer

77.9% 32.5% 16.9%

Prophylactic bilateral salpingo-oophorectomy 93.5% 26.0% 18.2%
Intensified breast cancer surveillance 94.8% 98.7% 89.6%

Mammography 95.9% 96.1% 95.7%
Sonography 98.6% 98.7% 98.6%
MRI 90.4% 78.9% 72.5%

Chemoprevention (e.g., tamoxifen) 31.2% 19.5% 15 6%
Lifestyle interventions 71.4% 66.2% 71.4%

Table 2. Risk-reducing options for ovarian cancer considered by physicians for carriers of BRCA1/2 pathogenic variants and
women at an increased risk but without pathogenic variants (n = 77)

Clinical options Carriers of
BRCA1/2

Women with a  
lifetime risk of ≥30%

Women with a  
lifetime risk of 15–30%

Prophylactic bilateral salpingo-oophorectomy 97. 4% 70. 1%
Ultrasound examination of the ovaries 59. 7% 63. 6% 64. 9%
CA125 marker measurement 19. 5%

Fig. 2. Percentages of physicians using cancer risk prediction models.
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Discussion

Our survey highlights important findings on physi-
cians’ knowledge about genetics, cancer risk communica-
tion, and the clinical management of at-risk patients, i.e., 
knowledge that can improve their competence in risk 
counseling. The majority of respondents were aware of 
the rapidly increasing value of genetic testing in oncology 
with regard to therapeutic and preventive options, and 
screened their patients for hereditary cancer burden by 
using the national inclusion criteria and the checklist de-
veloped for this purpose [1, 22]. However, recent studies 
show that only a minority of patients who comply with 
the criteria actually undergo genetic testing [16, 23]. This 
is partly due the persisting shortfall of genetic counsellors 
and the limited genetic literacy of clinicians [24, 25]. 
Closing this gap in genetic literacy is getting more critical, 
now that the demand for counseling is increasing, e.g., 
due to the relevance for treatment (e.g., of PARP inhibi-
tors) [12–14], the uptake of somatic tumor profiling, 
germline testing, and technological advances in genetic 
testing. 

The improvement of genetic literacy is an interdisci-
plinary challenge for the entire oncology team. For ex-
ample, a study showed a rate of genetic testing by sur-
geons that varied between 26.3 and 72.3%, depending, 

among other factors, on their own attitude towards test-
ing [26]. Many surgeons stated that they rarely or never 
allow the promise of genetic test results to delay surgery, 
despite the fact that, for instance, risk-reducing contralat-
eral mastectomy improves the survival of BRCA1/2 carri-
ers and could be integrated into the surgical management 
[27]. Different approaches such as education programs, 
molecular tumor boards, and enhanced clinical decision 
support tools may improve genetic literacy within an on-
cology team [28].

One-third of the respondents communicated bilateral 
and contralateral prophylactic mastectomy as a risk-re-
ducing surgical option for women without pathogenic 
variants in BRCA1/2. While women with deleterious 
germline variants in BRCA1/2 may benefit from risk-re-
ducing mastectomy [7], this has not yet been shown in 
women without mutations in high-risk genes. This op-
tion is thus usually not available to these patients. In a 
population-based study in California, USA, it was found 
that bilateral mastectomy was increasingly used in wom-
en newly diagnosed with unilateral breast cancer, but that 
there was no survival benefit associated with bilateral 
mastectomy when compared to unilateral breast-con-
serving surgery [29]. The number of mastectomies within 
the group of women without mutations nevertheless in-
creased for several reasons.

Fig. 3. Training needs that participants either agreed or strongly agreed with (n = 74).
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While 97% of the respondents indicated that prophy-
lactic salpingo-oophorectomy reduces the ovarian cancer 
risk, nearly 60% of the respondents stated that they con-
sider vaginal ultrasound in combination with CA125 tu-
mor marker determination (19.5%) when counseling 
BRCA1 and BRCA2 mutation carriers. While the impor-
tance of a risk-reducing removal of the ovaries and fallo-
pian tubes is beyond doubt [30], screening measures for 
ovarian carcinoma are proven inefficient [31].

The majority of respondents expressed a need for fur-
ther training in the application of risk assessment models, 
the clinical interpretation of genetic test results (especial-
ly of variants of unknown significance) and communicat-
ing about risks. This also reflects the fact that the results 
of genetic testing are becoming increasingly complex as 
the prevalence of variants of uncertain significance in 
panel testing is significantly increasing, and the clinical 
implications become more diverse when pathogenic vari-
ants are found in the growing list of genes being tested 
[32].

Conclusion

Our findings demonstrate a deficit in genetic counsel-
ing expertise among physicians. Although there may be 
country-specific differences and the level of genetic lit-
eracy has increased in the meantime, recent studies sup-
port the remaining training need identified in our study. 
Education programs are needed for risk assessment, the 
understanding and communication of genetic test results, 
and risk-adjusted clinical recommendations [33]. The de-

velopment and implementation of programs to educate 
the treating physicians about predictive and diagnostic 
genetics will improve the care of patients and outcomes.
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