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Abstract
Background  To evaluate the acceptability of a risk-based breast cancer screening (BCS) strategy among professionals 
involved in MyPeBS study in 6 countries.

Methods  After qualitative interviews, a questionnaire was built with a Delphi method: to evaluate professionals’ basic 
understanding, satisfaction and reactions to each stage of the trial, opinions on BCS and its future. The questionnaire 
was distributed by emailing 698 investigators, who forwarded it to all categories of professionals involved in trial 
recruitment (physicians, medical secretaries, nurses, and mammography technicians). Descriptive statistics were used 
to summarize views on acceptability.

Results  Among the 198 respondents, most declared being at ease with the trial design and the concept of breast 
cancer risk estimation. They were mostly comfortable explaining the different trial steps, communicating risk 
estimation, and answering women’s questions. Some professionals were not comfortable explaining high (7.1%) and 
low-risk categories (9%) and did not feel sufficiently trained (26.5%). Although professionals were mostly confident 
about risk-based approaches and the potential of this to improve breast cancer screening (93.5%), 58% called for 
further validation of the risk-models to predict risk before implementation in population-based programs. They 
expressed concerns about the complexity of this screening strategy, stressing the need to properly inform the public 
and to train professionals in delivering risk assessment.

Conclusion  This first study assessing the perspectives of professionals delivering risk-based BCS. As professional 
acceptability is key for successful implementation, training for all professionals and tools to help them communicate 
risk to women will be necessary to develop risk assessment in BCS.
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Background
Breast cancer is the leading cancer cause of death among 
women worldwide [28]. Currently, breast cancer screen-
ing uses age as the primary criterion for eligibility (over 
50 years) and is perform every two years in most Euro-
pean countries. Debates exist on the optimal screen-
ing interval, the benefits and harms of regular screening 
(false-positives, false-negatives, overdiagnosis, overtreat-
ment, anxiety, difficulty to reach some persons concerned 
and unnecessary costs) [19, 22].

Since the risk of developing breast cancer varies 
widely among women (according to age, genetics, fam-
ily and reproductive history, history of benign breast dis-
ease, BMI, hormones and other exposures), risk-based 
approaches have recently emerged as a promising strat-
egy [17, 24, 26]. They require applying risk assessment to 
the whole screening-age population, stratifying the popu-
lation into risk groups, and tailoring prevention and early 
detection interventions to each group according to risk 
[6, 12]. Despite expected benefits, clarification is needed 
on the ethical, legal and social implications (ELSI) of a 
risk-based screening program [7, 23], particularly regard-
ing the acceptability of such risk-based strategy among 
women but also healthcare professionals.

Internationally, there are two ongoing studies analyz-
ing the outcomes of risk-stratified screening in compari-
son to routine breast cancer screening: WISDOM and 
MyPeBS1(“My Personal Breast Screening”) [8]. MyPeBS 
is a randomized controlled trial currently running in 
six countries (Italy, France, Israel, the UK, Belgium, and 
Spain). For women randomized in the risk-based arm, 
screening frequency and methods depend on their indi-
vidual 5-year predicted risk of invasive breast cancer 
(on health family history, mammographic density, age, 
lifestyle indicators, and genotyping including a validated 
polygenic risk score on DNA extracted from a saliva sam-
ple with 313 relevant polymorphisms) [27].

Previous literature shows that healthcare profession-
als (HCPs) have expressed doubts about the precision 
of statistical models of risk-prediction and the possibil-
ity of translating them into clinical risk categories. HCPs 
called for more evidence-based proof to implement 
it at a population level without causing any harm [2, 
3, 20, 21, 30]. They questioned the feasibility and the 

1 MyPeBS - International Randomized Study Comparing personalized, Risk-
Stratified to Standard Breast Cancer Screening In Women Aged 40–70 -​h​t​t​p​​
s​:​/​​/​w​w​w​​.​m​​y​p​e​​b​s​.​​e​u​/​t​​h​e​​-​p​r​o​j​e​c​t​/ - coordinated by UNICANCER as sponsor.

constraints on national healthcare systems [2–4, 13, 15, 
20, 29, 30]. HCPs were particularly concerned by deliver-
ing a low risk or high risk estimate. They also expressed 
doubts about the accuracy of the information provided 
by women with consequences on miscalculations of risk 
(Puzhko et al., 2019).

The present work evaluates the acceptability of the risk-
based breast cancer screening strategy among a large 
diversity of professionals involved in the MyPeBS study 
in 6 countries. It should contribute to assess the chances 
of success of a potential future implementation of can-
cer risk assessment at a population level if risk-stratified 
screening was demonstrated to be preferable to current 
organized screening programs.

Methods and data collection
Preparatory work and Delphi procedure
Delphi methodology, to obtain consensus among a group 
of experts, was used to build this study’s questionnaire 
[11, 14]. Preparatory work to elaborate and validate the 
questionnaire was carried out between 2019 and 2021 
with in-depth qualitative interviews (n = 15) by LH with 
professionals involved in the trial in France and short 
online interviews (n = 3) and question forms (n = 4) by 
AR with the principal investigators from each country 
of MyPeBS, so as, to assess differences in how the trial 
was conducted in the various centers and countries and 
to produce questions relevant to all professionals. The 
first version of the questionnaire was designed by the two 
main researchers of this sub-study (AR and SdM) and 
was submitted to the critical feedback of a Delphi team 
composed of six researchers involved in MyPeBS (FDS, 
DF, LG, LH, DR, MERB) and then reviewed by MyPeBS 
officials (CB and SD).

Delphi procedure was adapted with two rounds2 [1, 
5, 10, 11, 14, 16]. The first version of the questionnaire 
was evaluated online in June 2021 by a group of experts 
(n = 14), representative of each country of the trial, and 
selected by each country’s primary investigator for 
their relevance to our study and their knowledge of the 
national implementation of the MyPeBS trial. For each 
question, members of the Delphi team had to indicate: 
if it seemed relevant to include the question in the final 
questionnaire (scale 0–9); if the wording was acceptable 

2  The original method is based on many rounds of evaluation until a total 
consensus on the final questions is reached, but some adapted versions of 
the Delphi procedure seek to consolidate the questions and provide a final 
validation after two or three rounds.

Trial registration  Study sponsor: Unicancer. My personalised breast screening (MyPeBS). Clinicaltrials.gov (2018) 
available at ​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​l​i​n​​i​c​a​​l​t​r​i​​a​l​​s​.​g​​o​v​/​​c​t​2​/​​s​h​​o​w​/​N​C​T​0​3​6​7​2​3​3​1.
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(scale 0–9); and to suggest other formulations (by open 
question). Only the questions that achieved a level of sat-
isfaction among evaluators superior to 7 (out of 9) were 
chosen for the final questionnaire. A new version of the 
questionnaire was then elaborated and reviewed by the 
Delphi team (July 2021). The final English version was 
translated into French, Hebrew, Italian, Spanish, and 
Dutch, and subject to a second round of evaluation to 
check the accuracy of the translation (August - Septem-
ber 2021).

Participants
The originality of the present approach is to collect data 
on all professionals involved in the trial regardless of their 
official status towards the trial. That includes study inves-
tigators officially in charge of recruiting women in the 
study, but also other professionals in contact with partici-
pating women and thus likely to provide them with infor-
mation on the trial, whatever their level of implication 
or their place in the health/screening center’s hierarchy: 
physicians, medical secretaries, nurses, mammography 
technicians, local study coordinators or administrators, 
data or project managers, epidemiologists. The term 
“professionals” was used to encompass this diversity of 
professions involved in the trial, which is not limited to 
MyPeBS investigators. The main difference is that inves-
tigators had to follow a compulsory e-learning training to 
be allowed to recruit women for the trial3. Other profes-
sionals may have followed the e-learning training offered 
by MyPeBS, may have had other sources of training, or 
not training at all. The questionnaire was set up online 
(with Sphinx® software) in 6 languages and then distrib-
uted to all declared study investigators by email (698 in 
November 2021 with 444 in France, 122 in Italy, 56 in 
Belgium, 47 in Israel, 19 in UK and 10 in Spain). Inves-
tigators were invited to transfer the invitation to all pro-
fessionals of their staff involved in the trial. Participants 
were informed about GDPR compliance of data treat-
ment and protection on the first page of the question-
naire. They had to informally consent to proceed further. 
Three waves of invitation were done (September 2021, 
n = 103 answers; November 2021, n = 75 answers; April 
2022, to collect answers from centers that had recently 
begun recruiting women, n = 20). Given the diversity 
of national screening organizations in each country, it 
is very difficult to estimate the number of professionals 
involved: we estimated that around 300–400 additional 
professionals were working in screening centers or in col-
laboration with investigators.

3  Be an investigator - ​h​t​t​p​s​:​​​/​​/​w​w​​w​.​​m​y​p​​e​b​​s​​.​​e​u​​/​​b​​e​​-​a​n​-​i​n​v​e​s​t​i​g​a​t​o​r​/ - 
retrieved 2023/07/10.

Variables
Likert scale questionnaires with 5 points were devel-
oped to assess: how comfortable professionals were with 
explaining risk categories and recommending related 
screening schedules; their declared understanding and 
expectations with risk-based breast cancer screening. 
Some structural socio-professional variables were also 
collected, namely information on professionals’ contexts 
of practice, demographics, country of participation to the 
trial, professional status within MyPeBS… Data were col-
lected on the different steps of the trial at which respon-
dents intervened, on their understanding of the design 
of the trial, on their willingness to participate, and on 
the information and training they received for the trial. 
The questionnaire would only feature questions relat-
ing to the step of the trial in which the respondents were 
involved. This explains how the frequency of respondents 
in each subsection is lower than the overall number of 
respondents. For each step of the trial, questions focused 
on professionals’ ability to communicate with women 
and answer their questions, on the way they deliver infor-
mation, on difficulties or technical issues experienced. A 
greater emphasis was laid on how professionals commu-
nicate risk-estimation results and how comfortable they 
are with this step of the process, or how well-trained they 
feel to perform risk communication. Finally, data were 
collected on how satisfied professionals are with current 
population-based screening and on their views regarding 
a risk-based approach, and on the main issues that must 
be addressed before generalizing a risk-based strategy.

Statistical analyses
Given that the participants were professionals involved 
in the MyPeBS study and not a random sample selected 
from a known target population, and that both the popu-
lation and the sample were limited, inferential statistics 
was not considered relevant. We performed descriptive 
statistics on the data, without formal inferential statisti-
cal tests. Some variables were also stratified according to 
country or crossed with other characteristics, when rele-
vant. Data management and analyses were performed on 
R 4.1.0 (R Foundation for Statistical Computing, Austria) 
by AR.

Participant confidentiality and data protection
This study collected anonymous answers and did not col-
lect information that could make participants’ identifica-
tion possible. Data collected with Sphynx® were stored at 
the University Paris 13.

Results
Sample description
198 professionals fully responded to the questionnaire; 
we can assume that the response rate of our investigation 

https://www.mypebs.eu/be-an-investigator/
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is around 20%. Eight out of ten respondents were female 
(Table 1), almost half of respondents were from France, 
and one third from Italy. The most frequent profession-
als are physicians (56%) with general practitioners (23%), 
radiologists (19%) and gynecologists (12%), the other 
professionals are less 7% each with nurse, radiographer, 
administrator, data manager, epidemiologist, medical 
secretary. On the whole group of respondents, 53% were 
working in the public sector and 10% working both in 
private and in public sectors.

A large portion of respondents had been previ-
ously involved in research, one fourth of them regularly 
and one out of ten as their main professional activity 
(Table 2). 60% worked in a structure dedicated to breast 
cancer screening and half had 30% or more of their pro-
fessional activity dedicated to it. 47 out of 114 (42%) phy-
sicians performed risk estimation often in their medical 
practice, while 32% never or rarely did it. The sample was 
quite diverse in terms of start year of healthcare practice. 
12% of respondents started working in the field of breast 
cancer screening recently, and 52.5% having started more 
than five years ago.

Implication in the trial and difficulties experienced at each 
step
Around two-thirds of the respondents were involved in 
the initial steps of the trial, namely the recruitment of 
women, the inclusion process (checking inclusion cri-
teria, obtaining informed consent, randomization), the 
administration of questionnaires, and the saliva sample 
collection. Breast imaging (mammography, ultrasound, 
or MRI) for the trial was performed by 30% of the sam-
ple, and risk communication by 58% (Table 3). Half of the 
respondents were in charge of the follow-up and commu-
nication with women throughout the study.

Professionals generally felt quite or very comfortable 
answering women’s questions at each step of the trial 
(Table  4). For most questions, less than 3% said they 
were not very comfortable or not comfortable at all, it 
rises to 7% regarding risk communication. A large major-
ity of professionals felt that they understood the design 
of the trial and the concept of breast cancer risk estima-
tion quite or very well (respectively 93% and 95%) [see 
Additional file 1]. They were, however, less comfortable 
with the concept of genotyping based on 313 SNPs, with 

Table 1  Socio-professional characteristics
Variable % (N) Number of 

responses
Gender
   Female 79.3% (157) 198
   Male 20.7% (41)
Country of participation
   Belgium 4% (8) 198
   France 45.5% (90)
   Israel 6.6% (13)
   Italy 30.8% (61)
   Spain 7.1% (14)
   United Kingdom 6.1% (12)
Health-related specialty
   Radiologist 19.2% (38) 198
   Oncologist 2.5% (5)
   Gynaecologist 11.6% (23)
   General practitioner 22.7% (45)
   Biologist 1.5% (3)
   Nurse or nurse specialized in clini-
cal research

5.1% (10)

   Radiographer (technician) 6.1% (12)
   Administrator 3% (6)
   Data / project manager 6.6% (13)
   Epidemiologist 5.1% (10)
   Medical secretary 2% (4)
   Other 14.6% (29)
Sector of practice
   Private 34% (66) 198
   Public 53.1% (103)
   Both 10.3% (20)
   Other 2.6% (5)

Table 2  Implication in research and breast cancer screening
Variable % (N) Number of 

Responses
Frequency of involvement in research
   This is the first time 22.7% (45) 198
   On a few occasions 42.9% (85)
   Regularly 24.2% (48)
   Main professional role 10.1% (20)
   Works in a structure dedicated to breast 
cancer screening

59.1% (114) 198

Proportion of breast cancer screening in professional practice
   Less than 10% 29.6% (58) 196
   10–30% 20.9% (41)
   30–50% 20.4% (40)
   More than 50% 29.1% (57)
Frequency of performing risk estimation in professional practice*
   Never / rarely (1–2 times /year) 32.2% (36) 114
   Sometimes (1–2 times /month) 16.1% (18)
   Often 42% (47)
   Not applicable / Don’t know / NR 11.4% (13)
Start year of professional practice
   1976–1989 19.2% (38) 156
   1990–1999 15.2% (30)
   2000–2009 24.7% (49)
   2010–2015 19.7% (39)
First implication in breast cancer screening
   Less than a year ago 12% (24) 197
   Between 1 year and 5 years ago 35.5% (69)
   Between 5 and 10 years ago 15% (30)
   More than 10 years ago 37.5% (74)
*Only asked to radiologists, oncologists, gynaecologists, general practitioners 
and biologists
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38% ranking their understanding 3 or less on the 5-points 
scale.

For recruitment strategies, attitudes differed according 
to the country (Table  5): some professionals gave infor-
mation about the trial to all women eligible for age-based 
screening or to all women coming for their regular mam-
mography in the center (all the Spanish HCPs, a great 
majority of the British or Israeli HCPs and more than half 
of the Italian HCPs), while others did not offer the trial to 
all the women they met, thus making a selection (51% of 
French professionals).

Risk estimation: practices and needs
One of the main concerns about risk-based screening is 
whether professionals present the risk category in a way 
that women understand and that encourages discussion, 
and whether they themselves feel comfortable enough to 
do so. The means of giving back risk estimation greatly 
varied in this study, according to women’s risk categories 
(Table 6); multiple answers were allowed): for women in 
the high- and very high-risk categories, a majority of pro-
fessionals gave back risk estimations during a face-to-face 
consultation (76%), but some also used remote means 
(36% on the phone, 16% during a teleconsultation, 9% 
by letter or by e-mail). For women in the moderate and 
low-risk categories, the respondents preferred to use the 
phone (respectively 55% and 52%), and face-to-face con-
sultations (respectively 50% and 43%).

This means that the way in which risk is communi-
cated varies from one professional to another, and from 
one country to another according to (i) Ethics Commit-
tees’ recommendations (ii) COVID pandemic organi-
zational adjustments [see Additional file 2] (iii) local 
organizational depending on staff availability. Profes-
sionals mostly felt quite or very comfortable informing 
women of their risk category (89%, Table  7). However, 
they were less comfortable explaining high risk categories 
and consequent intensified screening (71%) compared to 
low-risk categories and the 4-years mammography inter-
val (65%)– with 9% not feeling very comfortable or not 
comfortable at all explaining reduced screening. Training 
to deliver risk assessments was considered not sufficient 
or a little bit insufficient in 22% of professionals (Table 7) 

Table 3  Steps of intervention in mypebs (multiple answer 
possible)

% Obs (N)
Recruitment of women: either giving initial information, 
contacting women, fixing appointments or leading group 
information meetings

66.2% 
(131)

Inclusion process (not including administration of ques-
tionnaires): verifying inclusion criteria, obtaining informed 
consent, randomisation

69.2% 
(137)

Administration of questionnaires: clinical data and family 
history questionnaire, psycho-social questionnaire

63.1% 
(125)

Saliva sample collection and/or logistics 65.7% 
(130)

Mammography, ultrasound and/or MRI 30.3% (60)
Risk consultation or communication 57.6% 

(114)
Follow-up and communication with women throughout 
the study

50% (99)

No patient-facing role / other 8.1% (16)
Total 100% (198)

Table 4  Difficulties with answering women’s questions at each step of the trial
Comfortable with answering women’s 
questions at…

Recruitment Inclusion Questionnaires Sa-
liva sample 
collection

Mammography Risk com-
munica-
tion

Women don’t ask questions at this stage 0.8% (1) 0.8% (1) 0.8% (1) 3.1% (4) 13.3% (8) 1.8% (2)
Not comfortable at all 0% (0) 0% (0) 0.8% (1) 0% (0) 1.7% (1) 0% (0)
Not very comfortable 1.5% (2) 0.8% (1) 2.4% (3) 1.6% (2) 1.7% (1) 7.1% (8)
Quite comfortable 54.2% (71) 53.5% (75) 55.2% (69) 53.1% (68) 56.7% (34) 61.1% (69)
Very comfortable 43.5% (57) 45% (60) 40.8% (51) 42.2% (54) 26.7% (16) 30.1% (34)
Total 100% (131) 100% (137) 100% (125) 100% (128) 100% (60) 100% 

(113)

Table 5  Selection effect when giving information about the trial
Do you give initial information about MyPeBS… % Obs (n) Country

BEL FRA ISR ITA SPA UK Total
To all women eligible for age 40%(2) 33.3% (25) 80% (8) 55.2% (16) 100% 

(5)
71.4% (5) 46.6% (61)

To some of them that you selected 0 (0) 50.7% (38) 10% (1) 27.6% (8) 0% (0) 28.6% (2) 37.4% (49)
Only to women that come to you specifically for it or are recom-
mended by another practitioner

60% (3) 16% (12) 10% (1) 17.2% (5) 0% (0) 0% (0) 16% (21)

Total 100% (5) 100% (75) 100% (10) 100% (29) 100% 
(5)

100% (7) 100% 
(131)
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with 61% feeling they should sometimes or often refresh 
their training for the trial.

Opinions on current screening and risk-based approaches
Some respondents were not very or not satisfied at all 
(11%) about the organization of current breast can-
cer screening in their respective countries (Table  8). In 

France, professionals tended to be more dissatisfied with 
the current breast cancer screening, whereas in Israel, 
Italy or Spain, most professionals were quite or very sat-
isfied. This also differs according to profession: general 
practitioners and gynecologists tended to be the least 
satisfied, whereas other professions were more satisfied 
than the average. However, 93.5% agreed that risk-based 

Table 6  Means of giving back risk Estimation according to women’s risk categories (multiple answers possible)
for women in the high-risk and 
very high-risk categories

for women in the moder-
ate-risk category

for women in the low-risk 
category

Total

by letter or by e-mail 8.8% (10) 18.5% (21) 26.5% (30) 26.5% (30)
by phone 36.2% (41) 54.9% (62) 52.2% (59) 63.7% (72)
during a teleconsultation 15.9% (18) 14.2% (16) 11.5% (13) 21.2% (24)
during a face-to-face consultation 76.1% (86) 50.4% (57) 42.5% (48) 76.1% (86)
other 0% (0) 0.9% (1) 0% (0) 0.9% (1)

100% (113)

Table 7  Difficulties with announcing risk, explaining high and low risk categories and opinions about training and training material to 
give back risk estimation

1- Not comfort-
able at all

2 3 4 5-Very 
comfortable

Total

Informing women of their risk category 0% (0) 0.9% (1) 10.6% (12) 52.2% (59) 36.3% (41) 100% (113)
Explaining high risk categories 0.9% (1) 6.2% (7) 22.1% (25) 52.2% (59) 18.6% (21) 100% (113)
Explaining low risk category and 4-years mam-
mography intervals

4.5% (5) 4.5% (5) 25.9% (29) 39.3% (44) 25.9% (29) 100% (112)

Did not receive 
any training

Not suffi-
cient at all

A little bit 
insufficient

Suffi-cient Very sufficient Total

Opinion on your training to give back risk 4.4% (5) 3.5% (4) 18.6% (21) 49.6% (56) 23.9% (27) 100% (113)
Never Rarely Sometimes Often Total

Frequency of need to refresh training for the trial 13.1% (26) 26.3% (52) 50% (99) 10.6% (21) 100% (198)

Table 8  Satisfaction with current organized breast cancer screening, by country and type of professional (row percentages)
1-Not satisfied at all 2 3 4 5-Very satisfied Total

Total 1% (2) 10.1% (20) 30.3% (60) 38.9% (77) 19.7% (39) 100% (198)
Country
BEL 0% (0) 12.5% (1) 37.5% (3) 37.5% (3) 12.5% (1) 100% (8)
FRA 2.2% (2) 17.8% (16) 31.1% (28) 40% (36) 8.9% (8) 100% (90)
ISR 0% (0) 0% (0) 30.8% (4) 30.8% (4) 38.5% (5) 100% (13)
ITA 0% (0) 3.3% (2) 18% (11) 41% (25) 37.7% (23) 100% (61)
SPA 0% (0) 0% (0) 50% (7) 42.9% (6) 7.1% (1) 100% (14)
UK 0% (0) 8.3% (1) 58.3% (7) 25% (3) 8.3% (1) 100% (12)
Main professional role in MyPeBS
Radiologist 0% (0) 5.3% (2) 31.6% (12) 44.7% (17) 18.4% (7) 100% (38)
Oncologist 0% (0) 20% (1) 0% (0) 80% (4) 0% (0) 100% (5)
Gynaecologist 0% (0) 8.7% (2) 39.1% (9) 39.1% (9) 13% (3) 100% (23)
General practitioner 4.4% (2) 24.4% (11) 33.3% (15) 28.9% (13) 8.9% (4) 100% (45)
Biologist 0% (0) 33.3% (1) 33.3% (1) 33.3% (1) 0% (0) 100% (3)
Nurse/nurse specialised in clinical research 0% (0) 0% (0) 50% (5) 30% (3) 20% (2) 100% (10)
Radiographer (technician) 0% (0) 0% (0) 8.3% (1) 41.7% (5) 50% (6) 100% (12)
Administrator 0% (0) 0% (0) 33.3% (2) 16.7% (1) 50% (3) 100% (6)
Data/project manager 0% (0) 0% (0) 23.1% (3) 46.2% (6) 30.8% (4) 100% (13)
Epidemiologist 0% (0) 0% (0) 20% (2) 60% (6) 20% (2) 100% (10)
Medical secretary 0% (0) 0% (0) 25% (1) 0% (0) 75% (3) 100% (4)
Other 0% (0) 10.3% (3) 31% (9) 41.4% (12) 17.2% (5) 100% (29)
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strategies offer hope to improve breast cancer screening 
[see Additional file 3], with two-third strongly agreeing 
with this statement and with no clear differences between 
countries.

When asked to rank the three main concerns to be 
addressed before generalizing risk-based breast cancer 
screening [see Additional file 4], professionals most fre-
quently chose the following items: the need to confirm 
the validity of statistical models to predict risk (58%), the 
development of a simple screening strategy (45%), the 
design of a public information campaign to present risk-
stratified strategy (44%) and the training of healthcare 
professionals in risk counselling (38%).

Discussion
The strengths of the present study include the exami-
nation of acceptability in six programs with different 
organization of breast cancer screening services. The 
methodology was chosen to suit the research question. 
Professionals were involved in the construction of the 
questionnaire using Delphi methodology to identify the 
key questions, their ease and difficulty in undertaking 
this risk assessment and communication with women, 
their expectations in terms of scientific and clinical 
validation of this proposal, and their needs for future 
implementation.

The results of this study complement the findings of 
previous work, with the advantage that the participants 
are talking about a concrete experience of risk-stratified 
screening as part of a larger clinical trial, when previ-
ous research involved professionals talking about said 
risk-based screening as a hypothetical scenario. Most of 
the existing data was collected through in-depth meth-
ods, except three recent works [18, 20, 29], at a local or 
national level (Canada, France, Spain, UK, USA). No pre-
vious study exists at a multi-national level, and little is 
known about the variation of professionals’ perceptions 
on risk-based screening from one country to another. 
Some previous work suggests variation in perception of 
population-based screening and risk-based approaches 
according to medical specialty [4, 21]. This exploratory 
study shows that the need for training is identified by 
professionals as a critical point to consider, especially 
in countries where primary healthcare providers are 
involved in the screening program and are likely to be 
involved in risk-estimation communication. In addition, 
some national differences were observed in the opin-
ions about current breast screening programs. Concerns 
regarding the implementation of risk-stratified screen-
ing highlight the need for the development of training 
programs and such a training could prepare healthcare 
professionals for any potential rollout [15]. Other stud-
ies also called for dedicated medical training on risk 
counselling, particularly for explaining low-risk and less 

frequent screening [4, 21, 30]. Specifically, professionals 
need to have a sufficient understanding of the concept of 
risk stratification and to be trained to use risk tools and 
communicate risk scores [24]. Relatedly, such evalua-
tions could highlight where service redesign or reorga-
nization is needed to facilitate risk-stratified screening, 
where training alone may not be sufficient. Professionals 
expressed the need for more specialized staff (e.g. nurses) 
so that they are able to answer women’s questions on 
risk-based screening [2, 3, 13, 15, 18, 20, 21, 29, 30].

In line with previous evidence [21, 25, 29, 30], pro-
fessionals felt less at ease with increasing the interval 
between mammograms to four years when women were 
in the low-risk category, though there is evidence that 
3-yearly screening in the UK is effective in the low-risk 
group [9]. Professionals involved in this trial were mostly 
confident about risk-based approaches and their poten-
tial to improve breast cancer screening, most of them 
called for a prospective validation of the clinical validity 
and utility of the models used to predict risk before gen-
eralizing this strategy to the whole population, which is 
indeed the purpose of the MyPeBS trial.

They also expressed concerns about the lack of simplic-
ity of the risk-based screening strategy as compared to 
the current age-based strategies. They were, however, a 
little less concerned with some issues previously reported 
in the literature, such as the management and storage of 
personal and genetic data [4, 20], the time constraint of 
integrating risk counselling in medical consultations [2, 
3, 13, 15, 20], the psychological impact of risk communi-
cation on women [2, 3, 13, 15, 20], or the impact on equal 
access to care raised by risk-based screening [3, 13, 15, 
20]. These differences could be due to the setting of the 
present study that, for the first time, surveyed profes-
sionals involved in an ongoing pragmatic trial where risk-
based screening was implemented.

Limitations
An important limitation is the absence of direct contact 
with the non-investigators, and the absence of a clear 
information on how many professionals were reached. 
Moreover, those professionals that are not investigators 
and did not respond to the questionnaire might be less 
interested by risk-based approachesMoreover, French 
general practitioners are overrepresented as compared 
to the other professionals and other countries, which 
may bias our results. Indeed, the trial organization and 
the types and numbers of professionals involved differ 
according to countries. In some countries (Israel, Italy, 
UK, Spain) recruitment was performed in large screen-
ing centers, hence a reduced number of professionals 
were involved and expected to answer. In other cases 
(France, Belgium) the situation was mixed with partici-
pants recruited in numerous smaller structures, a larger 
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number of professionals involved and more heterogene-
ity in their characteristics (more professionals in private 
practice, such as general practitioners or gynecologists, 
and a lesser proportion of radiologists and radiogra-
phers). Lastly, our paper only investigates opinions and 
practices from professionals involved in the trial, which 
are not necessarily representative of professionals that 
would be involved in the screening programs, if the risk-
based strategy were to be implemented.

Conclusions
This exploratory study is the first to assess the perspec-
tives of professionals involved in risk-based cancer 
screening. It shows that a diversity of professionals is 
taking part in the MyPeBS trial across the 6 countries, 
with different implications at each step of the trial. Pro-
fessionals generally felt comfortable answering women’s 
questions at each step of the trial. A selection bias in the 
recruitment of women was observed in France, but not 
in other countries. Professionals mostly felt comfortable 
informing women of their risk category but reported less 
confidence when explaining higher or lower risk catego-
ries. Risk communication varied from one professional 
to another, and from one country to another. Training to 
deliver risk assessments was considered insufficient by 
one in five respondents.

Some respondents reported dissatisfaction with cur-
rent breast cancer screening, with most dissatisfaction 
expressed in France and among general practitioners and 
gynecologists. The four main reported concerns about 
implementation of risk-based strategies were: the need 
to confirm the validity of statistical models to predict 
risk, the development of a simple screening strategy, the 
design of a public information campaign to present risk-
stratified strategy and the training of healthcare profes-
sionals in risk counselling. The findings indicate that to 
be successful, the implementation of a risk-based strategy 
must consider the organization of the screening system at 
a national level, and local differences and opinions of spe-
cific professional specialties involved in organised cancer 
screening. Addressing issues such as training, workforce 
planning and service design is essential for effective 
adoption.
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