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Purpose: Healthcare professionals are expected to take on an active role in the implementation of risk- 

based cancer prevention strategies. This study aims to explore healthcare professionals’ i) self-reported 

familiarity with the concept of polygenic risk scores (PRS), ii) perceived level of knowledge regarding 

risk-stratified breast cancer (BC) screening, and iii) preferences for continuing professional development 

(CPD). 

Methods: A cross-sectional survey using a bilingual – English/French – online questionnaire 

disseminated by healthcare professional associations across Canada between November 2020 and May 

2021. 

Results: A total of 593 professionals completed more than two items and 453 responded to all questions. 

A total of 432 (94%) participants were female, 103 (22%) were physicians and 323 (70%) were nurses. 

Participants reported to be unfamiliar (20%), very unfamiliar (32%) with, or did not know (41%) the 

concept of PRS. The majority of participants reported not having enough knowledge about risk-stratified 

BC screening (61%) and that they would require more training (77%). Online courses and webinar 

conferences were the preferred CPD modalities. 

Conclusion: The study indicates that healthcare professionals are currently not familiar with the concept 

of PRS or a risk-stratified approach to BC screening. Online information and training seem to be an 

essential knowledge transfer modality. 
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1. Introduction 

 
Breast cancer (BC) remains the most common cancer diagnosed among women worldwide.1 There is 

compelling evidence suggesting that early detection of BC significantly reduces mortality from the 

disease2, but this comes with risks of false positive screening results, overdiagnosis, and psychological 
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1258 impacts. Emerging evidence suggests that a risk-stratified approach to BC screening can improve its 
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benefit-risk ratio by targeting those women most likely to benefit from it, potentially leading to reduced 

BC-specific mortality as well as allowing for more efficient allocation of health care resources.4 This 

stratification approach, currently under investigation in Canada5, the United-States (US)6 and in Europe7, 

encompasses three steps: first, collection of women’s personal and genetic information; second, 

calculation of their risk of developing BC within a given time horizon using a risk prediction model; 

third, disclosure of the risk level and the possible screening and risk reduction actions to participants. 

Several BC risk prediction models are now incorporating a polygenic risk score (PRS).8 The PRS – 

derived from genome-wide associations studies (GWAS) – is a score that combines the effects of several 

common genetic variants with small individual effect sizes, but when combined are strongly associated 

with the risk of developing the medical condition.9 

 

The integration of risk-stratified BC screening into health systems will require healthcare 
10 

3570 
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professionals (HCPs) to demonstrate new competencies in terms of knowledge, skills and attitudes. For 
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example, primary care professionals and those from medical specialties other than genetics could be 

expected to explain both the harms and benefits of risk-stratified BC screening, interpret and 

communicate to patients their risk level obtained through a risk prediction model and advise them on 

screening and preventive strategies.10,11 Some of the information to be exchanged through this process is 

complex. An example is the explanation of the calculation of the PRS which requires a good level of 
12 

4676 

47 
48 

familiarity, and ideally knowledge, for its responsible integration to clinical practice . 

4977 
50 

5178 

5279 

53 

5480 
55 

5681 
57 



1 

2 

61 

62 

63 

64 

65 

4 

 

 

5882 
59 

However, little is known regarding HCPs’ familiarity with the concept of PRS and their perspectives 

regarding risk-stratified BC screening. Two smaller-size studies surveyed HCPs’ familiarity and use of 

PRS13,14, but over 84% of the participants were genetic counselors. While genetic counselors are an 

important professional group to consider for the dissemination and implementation of risk-stratified 

screening approach, other HCPs, such as those involved in primary care, also need to be considered. 

Also, investigation efforts to collect Canadian HCPs’ perspectives regarding risk-stratified BC screening 
15,16 

6083 have so far been mainly conducted through qualitative methodologies. A quantitative survey on a 
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larger sample of HCPs from different medical specialties is thus needed in order to appraise the level of 

training required to support optimal implementation in the health care system. 

 

Canada has a universal healthcare system that emphasizes public administration, comprehensiveness, 

universality, portability and accessibility (Canada Health Act). Each of its jurisdictions (i.e. 10 provinces 
17 

1288 and 3 territories) determine what medical acts are covered within their healthcare plan . With the 
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1791 
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exception of one territory, all jurisdictions also implement an organized public health program that 

include offering regular BC screening mammograms18. Some provinces, such as Ontario and British 

Columbia, also have High Risk programs offering genetics counseling, testing and/or enhanced screening 
19,20 
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strategies to  women at increased risk . In all instances, HCPs in the primary care settings (nurses 
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practitioners and family physicians alike) are advised to routinely adress BC screening practices with 
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This study aims to explore HCPs’ i) self-reported familiarity with concept of PRS, ii) perceived level 

of knowledge regarding risk-stratified BC screening, and iii) preferences for continuing professional 

development (CPD). Evidence generated by this study will provide crucial information about current 

professionals’ appraisal of their knowledge. This will support the design of CPD aiming to develop 

competency in supporting patients in understanding their BC risk level, making informed decisions 
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41003 2. Materials and Methods 
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41304 This study is part of PERSPECTIVE I&I (Personalized risk assessment for prevention and early detection 

41505 of breast cancer: Integration and Implementation), a major Canadian initiative assessing the feasibility 
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and acceptability of implementing a risk-stratified BC screening approach.5 

 
2.1. Study Design and Participants 

 
A cross-sectional study was conducted using an anonymous self-administrated online questionnaire 

targeting all HCPs interested in providing their opinions, atttitudes and expectations regarding risk- 

stratified BC screening. While there were no inclusion/exclusion criteria for participants, our promotion 

and diffusion strategy targeted physicians and nurses from all medical specialties. The study invitation 

with the link to the questionnaire was disseminated between November 2020 and May 2021 through 
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several professional associations and healthcare institutions’ newsletters and communication platforms 

across Canada (see Supplementary Material S1) as well as through PERSPECTIVE I&I co-investigators’ 

networks. The first page of our questionnaire provided elements of context about the study and informed 

participants that consent was implied by the voluntary completion of the questionnaire. The CHU de 

Québec-Université Laval’s Institutional Review Board approved this study (registration number: F9- 

55772). 

 

2.2. Questionnaire Development 

 
The questionnaire was developed in French and English by a multidisciplinary team of clinicians, 

epidemiologists, and social scientists after reviewing the relevant literature.15,16,22-24 The questionnaire 

had a total of 17 questions, with data from 10 analysed to achieve our three objectives (see Supplementary 

Material S2). After a short preamble explaining the risk-based BC screening approach, questions covered 

familiarity with the concept of PRS (1 question), opinions regarding their level of knowledge, the status 

of their training and the future professional curriculum on risk assessment, including genetic factors (1 

question comprising 5 statements), preferences for continuing professional education (3 questions), and 

sociodemographic and professional status (5 questions). The French and English questionnaires were 

pilot-tested within the network of physicians collaborating on the study and comments were addressed 

by the research team. The REDCap platform was used for the questionnaire web-based interface.25 

 

2.3. Statistical Analyses 

 
The five-point Likert scale of the question assessing participants’ level of familiarity with the concept of 

PRS was categorized on three levels: “Very familiar and familiar”, “Very unfamiliar and unfamiliar” and 

“Don’t know this concept”. HCPs were categorized as “Physician”, “Nurse” or “Other”. Medical 

specialties were categorized as “Family medicine/Primary care”, “Oncology” and “Other”. The number 

of years of experience was categorized as follow: less than 5 years, between 5 and 14 years, between 15 

and 25 years, and more than 25 years. The region of practice was categorized as “Province of Québec”, 

“Province of Ontario”, “Other Canadian provinces and territories”. 

Descriptive statistics were used to summarize participant responses. Chi-square tests were used 

to explore whether participants’ level of familiarity with the concept of PRS differed according to 

sociodemographic and professional status variables. Dummy variables were created for missing 

responses. Analyses using listwise deletion of missing variables were also conducted as a sensitivity 
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performed using SAS software, Version 9.4 (Copyright © 2016 by SAS Institute Inc., Cary, NC, USA). 
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A total of 593 opened the survey link and completed more than two questions. A total of 453 participants 

responded to all questions.Overall, 432 (93.5%) participants were female, 103 (22.3%) were physicians, 

and 323 (69.7%) were nurses (i.e. nurses and nurse practitioners) (Table 1). The distribution by speciality 

was as follows: family medicine/primary care (36.1%), oncology (12.8%), and other (51.1%). Other 

medical specialties included: internal medicine, surgery, emergency, palliative care, public health 

medicine, radiology, and obstetrics – gynecology. The province of Québec was the most frequent region 

of practice for participants (82.9%), followed by Ontario (10.1%), and other Canadian provinces and 

territories (7.0%). Participants’ most frequent practice settings included academic hospital (28.9%), 

community hospital (21.3%), community health centre (17%), and family health team, group or network 

(16.3%). Finally, more than 89% of participants agreed or strongly agreed that breast cancer screening is 

an effective method for early detection of breast cancer. 

Table 1. Participants’ characteristics (N=593) 

 

 
The vast majority of participants reported to be unfamiliar (19.9%), very unfamiliar (31.9%) with 

or did not know (40.5%) the concept of PRS (Figure 1). Exploratory univariate analyses revealed that 

the profession, medical specialty, and region of practice were associated with a different report of 

familiarity with the concept of PRS with doctors being more familiar with the concept compared to other 

professions, oncologists reporting more familiarity than other medical specialties and people from the 

province of Québec reporting less familiarty with the concept of PRS. Gender, number of years of 

practice, and practice setting were not associated with familiarity with the concept of PRS (Figure 2 and 

Supplementary Material S3). Similar pattern of associations were observed when missing data were 

excluded. 

Figure 1. Participants’ level of familiarity with the concept of polygenic risk score (PRS) (N=593) 

Figure 2. Association between familiarity with the concept of PRS and sociodemographic 

variables (N = 593) 

 

When asked about their opinion regarding their level of knowledge towards risk-stratified BC 

screening and the ideal future professional curriculum on risk assessment, including genetic factors, the 



1 

2 

1373 
4 

1574 

1775 

8 

vast majority of participants answered that: i)they do not have enough knowledge (60.5%), ii) they would 

require more training (76.9%), and iii) that the ideal medical and nursing curriculum should include more 

on this topic (70.3% and 71.3%, respectively) (Figure 3). However, only 45.9% answered that they would 
6 

62 

63 

64 

65 

7 

 

 

1
9
76 

11077 
11 
11278 
13 

11479 
15 

11680 
17 

11881 
1
1
9
82 

20 
21183 
22 
23 

21484 
25 

21685 
2
1
7
86 

28 

29 

31087 
31 
32 

3
1
3
88 

31489 
35 
31690 
37 

31891 
39 

41092 
41 
41293 
43 
41494 
45 

41695 
47 

41896 
49 

51097 
51 

5
1
2
98 

51399 
54 
52500 
56 

52701 
58 

52902 
60 

have time to educate themselves on risk-stratified BC screening 

Figure 3. Participants’ perspective regarding their education and continuous professional 

development (CPD) (N = 593) 

Figure 4 presents the preferred CPD resources, dissemination modalities and topics to include 

ineducational resources. Higher participants’ preference was observed for online training specific to risk- 

stratified BC screening (26%) with topics addressing the basics of risk-stratified BC screening (16%) and 

its interpretation (15%). Participants were less interested by general information on genetics and the 

ethical, legal, and social challenges of risk-stratified BC screening. 

Figure 4. Participants’ preferred resources and CPD modalities in general (a), to learn more 

about risk-based breast cancer (BC) screening (b) and topics to be included in resource material 

(c) (participants invited to check all that apply) 

 
4. Discussion 

 
This study provides important information on familiarity with the concept of PRS, perceived level of 

knowledge regarding risk-stratified BC screening, and preferences for CPD of HCPs not trained in 

genetics. Overall, HCPs reported low level of familiarity with the concept of PRS and limited knowledge 

regarding risk-stratified BC screening. The vast majority acknowledged their needs for CPD on these 

topics and would favor resources delivered online. 

To our knowledge, only two smaller-size studies (i.e. sample sizes of 10514 and 12013) have 

reported HCPs’ level of familiarity with the concept of PRS. However, both studies were focused 

primarily on genetic counselors. Thus, the results of these studies are not comparable with ours since our 

study population was composed mainly of professionals not trained in genetics. Our study complements 

the evidence generated by these previous studies by providing the perspectives of a diverse group of 

HCPs and by highlighting the fact that, unlike genetic counselors, professionals not trained in genetics 

currently report a low level of familiarity with concept of PRS. Having basic knowledge regarding the 

calculation and implications of a PRS is important for several HCPs, including front line professionals 

such as nurses and primary care physicians. Indeed, if calculations of PRS are implemented in clinical 

practice, they would need to answer questions related to PRS results and support their patients in their 
10,12 
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HCPs may have an important role in identifying and referring individuals for whom a risk assessment 

that included a PRS calculation is most indicated.15,28 

The observation that the vast majority of our participants stated that they do not have enough 

knowledge about risk-stratified BC screening and would require more training is in line with several 
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are required. 

 
To ensure a successful integration of the PRS and risk-stratified screening approaches, a 

comprehensive portfolio of CPD activities – adapted to the different professional groups and medical 

specialties – is necessary. Academic institutions will probably need to adapt their curriculum to address 

these knowledge gaps, and authoritative associations should be called upon to provide point-of-care 

resources, clinical guidelines, and implementation protocols for the responsible use of PRS information 

and sound implementation of risk-stratified BC screening.12 

Although these analyses were exploratory, it is interesting to note significant differences observed 

on  the  level  of  familiarity with  the  concept  of  PRS  according to  participants’  profession, medical 

specialty, and region of practice. Previous studies assessing level of knowledge with genetics and/or 
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12510 studies reporting that HCPs feel unprepared and lack the appropriate knowledge to competently integrate 
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11 emerging genomic information into their practice.14-16,29-32 Scientific literature about the concept of PRS 

12812 and risk-stratified BC screeening has been published since at least 2015.33,34 Thus, reported low level of 

22013 familiarity and knowledge of HCPs about these two aspects suggests that active dissemination strategies 
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ervices professionals are offering as well as their exposure to genetic services within their health care 

institutions.37 For instance, in 2011 the province of Ontario, Canada, has implemented its High Risk 

Ontario Breast Screening Program. The sole presence of such program may increase HCPs’ awareness 

related to genetics and genomics risk of BC. Uncovering professional group differences on the familiarity 

and knowledge about the concept of PRS and risk- stratified BC screening should be explored further 

through a more comprehensive assessment among different HCPs. This could serve as a parameter of 

guidance for the development of tailored CPD activities and resources. 
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have the advantage of being available “just in time”, exactly when HCPs need it and are ready to integrate 

this in their practice and skill set. This immediacy feature is coherent with an important adult learning 

theory principle which suggests that learners are interested in acquiring knowledge that have has 

immediate relevance and impact.43 

4.1. Strengths and Limitations 

 

To our knowledge, the sample size of this study is the largest and includes the most diversified population 

of HCPs to date to characterize their level of familiarity and perspectives on the concept of PRS and the 

risk-stratified BC screening approach. The recruitment method was multifaceted and primarily through 

professional associations and healthcare institutions. Such a recruitment scale is particularly impressive 

in the context of the Covid-19 pandemic. 

Nevertheless, it is important to recognize the limitations of our study. While our questionnaire 

was designed to be of 15-minute duration in order to accommodate a target population with many 

competing priorities, a more detailed knowledge status and learning needs collection tool would be 

required as this is a crucial step in establishing sound CPD curriculum.44 It is important to recognize that 

an online recruitment and data collection strategy may result in a greater proportion of participants 

preferring electronic CPD. Our sample distribution is not representative of the Canadian healthcare 

professional population. Supplementary material S4 contrasts the demographics of participants with that 

of the Canadian physicians and nurses workforce. Our sample has a higher proportion of female and of 
45 
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ed family medicine as their medical specialty is comparable to the national statistics. 

We believe though that our results offer an indication that professionals not trained in genetics 

are largely unfamiliar with the concept of PRS, believe their knowledge to be inadequate regarding risk- 

stratified BC screening, and that proper CPD should be planned. In some provinces, our recruitment was 

more frequently done through a snowball approach within the vast network of our collaborators. This 

might have resulted in the recruitment of people already interested by and knowledgeable of the concept 

of PRS and risk-stratified BC screening approach. If this selection bias is present, it would mean that the 
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Purpose: Healthcare professionals are expected to take on an active role in the implementation of risk- 

based cancer prevention strategies. This study aims to explore healthcare professionals’ i) self-reported 

familiarity with the concept of polygenic risk scores (PRS), ii) perceived level of knowledge regarding 

risk-stratified breast cancer (BC) screening, and iii) preferences for continuing professional development 

(CPD). 

Methods: A cross-sectional survey using a bilingual – English/French – online questionnaire 

disseminated by healthcare professional associations across Canada between November 2020 and May 

2021. 

Results: A total of 593 professionals completed more than two items and 453 responded to all questions. 

A total of 432 (94%) participants were female, 103 (22%) were physicians and 323 (70%) were nurses. 

Participants reported to be unfamiliar (20%), very unfamiliar (32%) with, or did not know (41%) the 

concept of PRS. The majority of participants reported not having enough knowledge about risk-stratified 

BC screening (61%) and that they would require more training (77%). Online courses and webinar 

conferences were the preferred CPD modalities. 

Conclusion: The study indicates that healthcare professionals are currently not familiar with the concept 

of PRS or a risk-stratified approach to BC screening. Online information and training seem to be an 

essential knowledge transfer modality. 
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1. Introduction 

 
Breast cancer (BC) remains the most common cancer diagnosed among women worldwide.1 There is 

compelling evidence suggesting that early detection of BC significantly reduces mortality from the 

disease2, but this comes with risks of false positive screening results, overdiagnosis, and psychological 
3 

1258 impacts. Emerging evidence suggests that a risk-stratified approach to BC screening can improve its 

1359 
14 

1560 
16 

1761 
18 

1962 
20 

2163 
22 

23
64 

2465 
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benefit-risk ratio by targeting those women most likely to benefit from it, potentially leading to reduced 

BC-specific mortality as well as allowing for more efficient allocation of health care resources.4 This 

stratification approach, currently under investigation in Canada5, the United-States (US)6 and in Europe7, 

encompasses three steps: first, collection of women’s personal and genetic information; second, 

calculation of their risk of developing BC within a given time horizon using a risk prediction model; 

third, disclosure of the risk level and the possible screening and risk reduction actions to participants. 

Several BC risk prediction models are now incorporating a polygenic risk score (PRS).8 The PRS – 

derived from genome-wide associations studies (GWAS) – is a score that combines the effects of several 

common genetic variants with small individual effect sizes, but when combined are strongly associated 

with the risk of developing the medical condition.9 

 

The integration of risk-stratified BC screening into health systems will require healthcare 
10 

3570 
36 

professionals (HCPs) to demonstrate new competencies in terms of knowledge, skills and attitudes. For 

37
71 

3872 
39 

4073 
41 

4274 
43 

4475 
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example, primary care professionals and those from medical specialties other than genetics could be 

expected to explain both the harms and benefits of risk-stratified BC screening, interpret and 

communicate to patients their risk level obtained through a risk prediction model and advise them on 

screening and preventive strategies.10,11 Some of the information to be exchanged through this process is 

complex. An example is the explanation of the calculation of the PRS which requires a good level of 
12 
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47 
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familiarity, and ideally knowledge, for its responsible integration to clinical practice . 
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However, little is known regarding HCPs’ familiarity with the concept of PRS and their perspectives 

regarding risk-stratified BC screening. Two smaller-size studies surveyed HCPs’ familiarity and use of 

PRS13,14, but over 84% of the participants were genetic counselors. While genetic counselors are an 

important professional group to consider for the dissemination and implementation of risk-stratified 

screening approach, other HCPs, such as those involved in primary care, also need to be considered. 

Also, investigation efforts to collect Canadian HCPs’ perspectives regarding risk-stratified BC screening 
15,16 

6083 have so far been mainly conducted through qualitative methodologies. A quantitative survey on a 
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larger sample of HCPs from different medical specialties is thus needed in order to appraise the level of 

training required to support optimal implementation in the health care system. 

 

Canada has a universal healthcare system that emphasizes public administration, comprehensiveness, 

universality, portability and accessibility (Canada Health Act). Each of its jurisdictions (i.e. 10 provinces 
17 

1288 and 3 territories) determine what medical acts are covered within their healthcare plan . With the 

1389 
14 

1590 
16 

1791 
18 

exception of one territory, all jurisdictions also implement an organized public health program that 

include offering regular BC screening mammograms18. Some provinces, such as Ontario and British 

Columbia, also have High Risk programs offering genetics counseling, testing and/or enhanced screening 
19,20 

1992 
20 

strategies to  women at increased risk . In all instances, HCPs in the primary care settings (nurses 

2193 
22 

practitioners and family physicians alike) are advised to routinely adress BC screening practices with 
21 

23
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their patients . 
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This study aims to explore HCPs’ i) self-reported familiarity with concept of PRS, ii) perceived level 

of knowledge regarding risk-stratified BC screening, and iii) preferences for continuing professional 

development (CPD). Evidence generated by this study will provide crucial information about current 

professionals’ appraisal of their knowledge. This will support the design of CPD aiming to develop 

competency in supporting patients in understanding their BC risk level, making informed decisions 
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41003 2. Materials and Methods 
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41304 This study is part of PERSPECTIVE I&I (Personalized risk assessment for prevention and early detection 

41505 of breast cancer: Integration and Implementation), a major Canadian initiative assessing the feasibility 
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and acceptability of implementing a risk-stratified BC screening approach.5 

 
2.1. Study Design and Participants 

 
A cross-sectional study was conducted using an anonymous self-administrated online questionnaire 

targeting all HCPs interested in providing their opinions, atttitudes and expectations regarding risk- 

stratified BC screening. While there were no inclusion/exclusion criteria for participants, our promotion 

and diffusion strategy targeted physicians and nurses from all medical specialties. The study invitation 

with the link to the questionnaire was disseminated between November 2020 and May 2021 through 
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several professional associations and healthcare institutions’ newsletters and communication platforms 

across Canada (see Supplementary Material S1) as well as through PERSPECTIVE I&I co-investigators’ 

networks. The first page of our questionnaire provided elements of context about the study and informed 

participants that consent was implied by the voluntary completion of the questionnaire. The CHU de 

Québec-Université Laval’s Institutional Review Board approved this study (registration number: F9- 

55772). 

 

2.2. Questionnaire Development 

 
The questionnaire was developed in French and English by a multidisciplinary team of clinicians, 

epidemiologists, and social scientists after reviewing the relevant literature.15,16,22-24 The questionnaire 

had a total of 17 questions, with data from 10 analysed to achieve our three objectives (see Supplementary 

Material S2). After a short preamble explaining the risk-based BC screening approach, questions covered 

familiarity with the concept of PRS (1 question), opinions regarding their level of knowledge, the status 

of their training and the future professional curriculum on risk assessment, including genetic factors (1 

question comprising 5 statements), preferences for continuing professional education (3 questions), and 

sociodemographic and professional status (5 questions). The French and English questionnaires were 

pilot-tested within the network of physicians collaborating on the study and comments were addressed 

by the research team. The REDCap platform was used for the questionnaire web-based interface.25 

 

2.3. Statistical Analyses 

 
The five-point Likert scale of the question assessing participants’ level of familiarity with the concept of 

PRS was categorized on three levels: “Very familiar and familiar”, “Very unfamiliar and unfamiliar” and 

“Don’t know this concept”. HCPs were categorized as “Physician”, “Nurse” or “Other”. Medical 

specialties were categorized as “Family medicine/Primary care”, “Oncology” and “Other”. The number 

of years of experience was categorized as follow: less than 5 years, between 5 and 14 years, between 15 

and 25 years, and more than 25 years. The region of practice was categorized as “Province of Québec”, 

“Province of Ontario”, “Other Canadian provinces and territories”. 

Descriptive statistics were used to summarize participant responses. Chi-square tests were used 

to explore whether participants’ level of familiarity with the concept of PRS differed according to 

sociodemographic and professional status variables. Dummy variables were created for missing 

responses. Analyses using listwise deletion of missing variables were also conducted as a sensitivity 
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analysis26.  All  tests  were two-sided with  a 0.05 level  of significance.   All  statistical  analyses  were 

performed using SAS software, Version 9.4 (Copyright © 2016 by SAS Institute Inc., Cary, NC, USA). 

1744 3. Results: 
8 

61 

62 

63 

64 

65 

6 

 

 

9 

11045 
11 

11246 
13 

11447 
11548 
16 
11749 
18 

11950 
20 

21151 
22 

21352 
24 

2
1
5
53 

21654 
27 
21855 
29 
30 

31156 
32 

31357 
34 

31558 
36 

31759 
31860 
39 
41061 
41 

41262 
43 

41463 
45 

41664 
47 

4
1
8
65 

41966 
50 
51167 
52 
51368 
5
1
4
69 

55 
5
1
6
70 

57 
51871 
59 
61072 

A total of 593 opened the survey link and completed more than two questions. A total of 453 participants 

responded to all questions.Overall, 432 (93.5%) participants were female, 103 (22.3%) were physicians, 

and 323 (69.7%) were nurses (i.e. nurses and nurse practitioners) (Table 1). The distribution by speciality 

was as follows: family medicine/primary care (36.1%), oncology (12.8%), and other (51.1%). Other 

medical specialties included: internal medicine, surgery, emergency, palliative care, public health 

medicine, radiology, and obstetrics – gynecology. The province of Québec was the most frequent region 

of practice for participants (82.9%), followed by Ontario (10.1%), and other Canadian provinces and 

territories (7.0%). Participants’ most frequent practice settings included academic hospital (28.9%), 

community hospital (21.3%), community health centre (17%), and family health team, group or network 

(16.3%). Finally, more than 89% of participants agreed or strongly agreed that breast cancer screening is 

an effective method for early detection of breast cancer. 

Table 1. Participants’ characteristics (N=593) 

 

 
The vast majority of participants reported to be unfamiliar (19.9%), very unfamiliar (31.9%) with 

or did not know (40.5%) the concept of PRS (Figure 1). Exploratory univariate analyses revealed that 

the profession, medical specialty, and region of practice were associated with a different report of 

familiarity with the concept of PRS with doctors being more familiar with the concept compared to other 

professions, oncologists reporting more familiarity than other medical specialties and people from the 

province of Québec reporting less familiarty with the concept of PRS. Gender, number of years of 

practice, and practice setting were not associated with familiarity with the concept of PRS (Figure 2 and 

Supplementary Material S3). Similar pattern of associations were observed when missing data were 

excluded. 

Figure 1. Participants’ level of familiarity with the concept of polygenic risk score (PRS) (N=593) 

Figure 2. Association between familiarity with the concept of PRS and sociodemographic 

variables (N = 593) 

 

When asked about their opinion regarding their level of knowledge towards risk-stratified BC 

screening and the ideal future professional curriculum on risk assessment, including genetic factors, the 



1 

2 

1373 
4 

1574 

1775 

8 

vast majority of participants answered that: i)they do not have enough knowledge (60.5%), ii) they would 

require more training (76.9%), and iii) that the ideal medical and nursing curriculum should include more 

on this topic (70.3% and 71.3%, respectively) (Figure 3). However, only 45.9% answered that they would 
6 

62 

63 

64 

65 

7 

 

 

1
9
76 

11077 
11 
11278 
13 

11479 
15 

11680 
17 

11881 
1
1
9
82 

20 
21183 
22 
23 

21484 
25 

21685 
2
1
7
86 

28 

29 

31087 
31 
32 

3
1
3
88 

31489 
35 
31690 
37 

31891 
39 

41092 
41 
41293 
43 
41494 
45 

41695 
47 

41896 
49 

51097 
51 

5
1
2
98 

51399 
54 
52500 
56 

52701 
58 

52902 
60 

have time to educate themselves on risk-stratified BC screening 

Figure 3. Participants’ perspective regarding their education and continuous professional 

development (CPD) (N = 593) 

Figure 4 presents the preferred CPD resources, dissemination modalities and topics to include 

ineducational resources. Higher participants’ preference was observed for online training specific to risk- 

stratified BC screening (26%) with topics addressing the basics of risk-stratified BC screening (16%) and 

its interpretation (15%). Participants were less interested by general information on genetics and the 

ethical, legal, and social challenges of risk-stratified BC screening. 

Figure 4. Participants’ preferred resources and CPD modalities in general (a), to learn more 

about risk-based breast cancer (BC) screening (b) and topics to be included in resource material 

(c) (participants invited to check all that apply) 

 
4. Discussion 

 
This study provides important information on familiarity with the concept of PRS, perceived level of 

knowledge regarding risk-stratified BC screening, and preferences for CPD of HCPs not trained in 

genetics. Overall, HCPs reported low level of familiarity with the concept of PRS and limited knowledge 

regarding risk-stratified BC screening. The vast majority acknowledged their needs for CPD on these 

topics and would favor resources delivered online. 

To our knowledge, only two smaller-size studies (i.e. sample sizes of 10514 and 12013) have 

reported HCPs’ level of familiarity with the concept of PRS. However, both studies were focused 

primarily on genetic counselors. Thus, the results of these studies are not comparable with ours since our 

study population was composed mainly of professionals not trained in genetics. Our study complements 

the evidence generated by these previous studies by providing the perspectives of a diverse group of 

HCPs and by highlighting the fact that, unlike genetic counselors, professionals not trained in genetics 

currently report a low level of familiarity with concept of PRS. Having basic knowledge regarding the 

calculation and implications of a PRS is important for several HCPs, including front line professionals 

such as nurses and primary care physicians. Indeed, if calculations of PRS are implemented in clinical 

practice, they would need to answer questions related to PRS results and support their patients in their 
10,12 
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HCPs may have an important role in identifying and referring individuals for whom a risk assessment 

that included a PRS calculation is most indicated.15,28 

The observation that the vast majority of our participants stated that they do not have enough 

knowledge about risk-stratified BC screening and would require more training is in line with several 
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are required. 

 
To ensure a successful integration of the PRS and risk-stratified screening approaches, a 

comprehensive portfolio of CPD activities – adapted to the different professional groups and medical 

specialties – is necessary. Academic institutions will probably need to adapt their curriculum to address 

these knowledge gaps, and authoritative associations should be called upon to provide point-of-care 

resources, clinical guidelines, and implementation protocols for the responsible use of PRS information 

and sound implementation of risk-stratified BC screening.12 

Although these analyses were exploratory, it is interesting to note significant differences observed 

on  the  level  of  familiarity with  the  concept  of  PRS  according to  participants’  profession, medical 

specialty, and region of practice. Previous studies assessing level of knowledge with genetics and/or 

41 
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genomics have reported similar differences across professions 
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12510 studies reporting that HCPs feel unprepared and lack the appropriate knowledge to competently integrate 
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7
11 emerging genomic information into their practice.14-16,29-32 Scientific literature about the concept of PRS 

12812 and risk-stratified BC screeening has been published since at least 2015.33,34 Thus, reported low level of 

22013 familiarity and knowledge of HCPs about these two aspects suggests that active dissemination strategies 
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ervices professionals are offering as well as their exposure to genetic services within their health care 

institutions.37 For instance, in 2011 the province of Ontario, Canada, has implemented its High Risk 

Ontario Breast Screening Program. The sole presence of such program may increase HCPs’ awareness 

related to genetics and genomics risk of BC. Uncovering professional group differences on the familiarity 

and knowledge about the concept of PRS and risk- stratified BC screening should be explored further 

through a more comprehensive assessment among different HCPs. This could serve as a parameter of 

guidance for the development of tailored CPD activities and resources. 
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the in-person CPD modality was preferred in one. We may hypothesize that HCPs’ preference for the 
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have the advantage of being available “just in time”, exactly when HCPs need it and are ready to integrate 

this in their practice and skill set. This immediacy feature is coherent with an important adult learning 

theory principle which suggests that learners are interested in acquiring knowledge that have has 

immediate relevance and impact.43 

4.1. Strengths and Limitations 

 

To our knowledge, the sample size of this study is the largest and includes the most diversified population 

of HCPs to date to characterize their level of familiarity and perspectives on the concept of PRS and the 

risk-stratified BC screening approach. The recruitment method was multifaceted and primarily through 

professional associations and healthcare institutions. Such a recruitment scale is particularly impressive 

in the context of the Covid-19 pandemic. 

Nevertheless, it is important to recognize the limitations of our study. While our questionnaire 

was designed to be of 15-minute duration in order to accommodate a target population with many 

competing priorities, a more detailed knowledge status and learning needs collection tool would be 

required as this is a crucial step in establishing sound CPD curriculum.44 It is important to recognize that 

an online recruitment and data collection strategy may result in a greater proportion of participants 

preferring electronic CPD. Our sample distribution is not representative of the Canadian healthcare 

professional population. Supplementary material S4 contrasts the demographics of participants with that 

of the Canadian physicians and nurses workforce. Our sample has a higher proportion of female and of 
45 
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We believe though that our results offer an indication that professionals not trained in genetics 

are largely unfamiliar with the concept of PRS, believe their knowledge to be inadequate regarding risk- 
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might have resulted in the recruitment of people already interested by and knowledgeable of the concept 

of PRS and risk-stratified BC screening approach. If this selection bias is present, it would mean that the 



1 

2 

2364 
4 

2565 
6 

real level of familiarity with the concept of PRS and knowledge of risk-stratified BC screening of HCPs 

is even lower than what we observed. 

2766 5. Conclusion 
8 

51 
52289 
53 

52490 
55 

52691 
57 

52892 

HN, JS, AMC; Supervision: HN; Writing-original draft: JL, ACB, CMB, HN; Writing-review & 

editing: All authors 

Ethics Declaration 

The study was approved by the Institutional Review Board of: CHU de Québec–Université Laval 

(2021-5136). Informed consent was obtained from all participants when they opened the survey link. 
59 

6
2
0
93 

61 

62 

63 

64 

65 

10 

 

 

9 

12067 
11 

Current use of PRS testing is at an early stage of integration.12 While the risk-stratified BC screening 

 

 

 
 

16 

 

18 

12972 
20 

 

 

 

proactively plan for knowledge dissemination strategies that will effectively support HCPs involved at 
15,46 

22173 
22 

different contact points in the integration of this emerging genomics strategy. The fact that a lack of 

22374 
24 

knowledge has been identified as the most frequent barrier to the implementation of genetics and 
47 

2
2
5
75 genomics in practices justifies the relevance of investing in workforce preparation and CPD activities 

22676 
27 
28 

22977 
30 
32178 
32 

33 

32479 
35 

tailored to healthcare professionals existing knowledge and clinical practice needs. 

 

 

 

 
 

Data Availability 

 

 

 
 

40 

 

42 

12268 based on information such as the PRS is not yet part of any Canadian provinces or territories’ public 
13 

12469 
health measures, it is currently undergoing effectiveness-implementation studies in Canada5, as well as 

12570 in the U.S.6 and in Europe7. There is therefore a window of opportunity for professional associations, 

12771 healthcare institutions and public health or government agencies overseeing screening programs to 

 

32680 Additional data are available from the corresponding author upon request. 
37 

32881 Acknowledgements 

3
2
9
82 The PERSPECTIVE I&I project is funded by the Government of Canada through Genome Canada 

42183 (#13529) and the Canadian Institutes of Health Research (#155865), the Ministère de l’Économie et de 

42384 l'Innovation du Québec through Genome Québec, the Quebec Breast Cancer Foundation, the CHU de 
44 

42585 
46 

Québec Foundation and the Ontario Research Fund. 

42786 Author Contributions: 
48 

42987 
Conceptualization: All authors; Data curation: JL, ACB, CMB; Formal analysis: JL, ACB, CMB, HN; 

52088 Funding acquisition: JS, AMC; Methodology: All authors; Project administration: JL, HN; Resources: 

 



1 

2 

2394 
4 

2595 
6 

2796 

8 

Data were collected in a completely anonymous fashion - the information never had identifiers 

associated with it . 

Conflict of Interest 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

11 

 

 

2
9
97 

12098 
11 
12299 
13 

13400 
15 

13601 
17 

13802 
1
3
9
03 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

The authors declare no conflict of interest. The funders had no role in the design of the study; in the 

collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to 

publish the results. 



1 

2 

49 
13. McGuinness M, Fassi E, Wang C, Hacking C, Ellis V. Breast cancer polygenic risk scores in 

the clinical cancer genetic counseling setting: Current practices and impact on patient 

management. Journal of genetic counseling. 2021;30(2):588-597. 

http://doi.org/10.1002/jgc4.1347. 

Smit AK, Sharman AR, Espinoza D, et al. Knowledge, views and expectations for cancer 

polygenic risk testing in clinical practice: A cross-sectional survey of health professionals. 

Clinical Genetics. 2021;100(4):430-439 (https://doi.org/10.1111/cge.14025). 

http://doi.org/https://doi.org/10.1111/cge.14025. 

5
3
0
42 

53143 

53244 
53345 
53446 14. 
55 

53647 

53748 

53849 
59 

60 

61 

62 

63 

64 

65 

12 

 

 

3304 

3405 
5 
3606 

3707 
3808 
3909 
10 

1
3
1
10 

13211 

13312 
13413 
13514 
16 

13715 

13917 
23018 
2
3
1
19 

22 

23320 

23421 
23522 
23623 
27 

23824 

23925 

33026 
33127 
33228 
33 

33429 

33530 
33631 
33732 
38 

3
3
9
33 

43034 

43135 
43236 
43337 
44 

43538 

43639 
43740 
43841 

References 

 
1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of 

Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for 

Clinicians. 2021;71(3):209-249. http://doi.org/https://doi.org/10.3322/caac.21660. 

2. Dibden A, Offman J, Duffy SW, Gabe R. Worldwide Review and Meta-Analysis of Cohort 

Studies Measuring the Effect of Mammography Screening Programmes on Incidence-Based 

Breast Cancer Mortality. Cancers (Basel). 2020;12(4). http://doi.org/10.3390/cancers12040976. 

3. Lauby-Secretan B, Scoccianti C, Loomis D, et al. Breast-cancer screening--viewpoint of the 

IARC Working Group. N Engl J Med. 2015;372(24):2353-2358. 

http://doi.org/10.1056/NEJMsr1504363. 

4. van den Broek JJ, Schechter CB, van Ravesteyn NT, et al. Personalizing Breast Cancer 

 

Institute. 2021;113(4):434-442. http://doi.org/10.1093/jnci/djaa127. 

5. Brooks JD, Nabi HH, Andrulis IL, et al. Personalized Risk Assessment for Prevention and Early 

Detection of Breast Cancer: Integration and Implementation (PERSPECTIVE I&I). Journal of 

Personalised Medicine. 2021;11(6). http://doi.org/10.3390/jpm11060511. 

6. Esserman LJ. The WISDOM Study: breaking the deadlock in the breast cancer screening 

debate. NPJ Breast Cancer. 2017;3:34. http://doi.org/10.1038/s41523-017-0035-5. 

7. MyPeBS Personalising Breast Screening, MyPeBS is an international EU-funded clinical study 

that evaluates a new breast cancer screening strategy. Accessed September 29 

2021.https://www.mypebs.eu/ 

8. Zhang X, Rice M, Tworoger SS, et al. Addition of a polygenic risk score, mammographic 

density, and endogenous hormones to existing breast cancer risk prediction models: A nested 

case-control study. PLoS Med. 2018;15(9):e1002644. 

http://doi.org/10.1371/journal.pmed.1002644. 

9. Mavaddat N, Michailidou K, Dennis J, et al. Polygenic Risk Scores for Prediction of Breast 

Cancer and Breast Cancer Subtypes. American Journal of Human Genetics. 2019;104(1):21-34. 

http://doi.org/10.1016/j.ajhg.2018.11.002. 

10. Chowdhury S, Henneman L, Dent T, et al. Do Health Professionals Need Additional 

Competencies for Stratified Cancer Prevention Based on Genetic Risk Profiling? J Pers Med. 

2015;5(2):191-212. http://doi.org/10.3390/jpm5020191. 

11. Kirk M, Calzone K, Arimori N, Tonkin E. Genetics-genomics competencies and nursing 

regulation. J Nurs Scholarsh. 2011;43(2):107-116. http://doi.org/10.1111/j.1547- 

5069.2011.01388.x. 

12. Adeyemo A, Balaconis MK, Darnes DR, et al. Responsible use of polygenic risk scores in the 

clinic: potential benefits, risks and gaps. Nature Medicine. 2021;27(11):1876-1884. 

http://doi.org/10.1038/s41591-021-01549-6. 

13816 Screening Based on Polygenic Risk and Family History. Journal of the National Cancer 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

 

http://doi.org/10.1002/jgc4.1347
https://doi.org/10.1111/cge.14025
http://doi.org/10.3390/cancers12040976
http://doi.org/10.1056/NEJMsr1504363
http://doi.org/10.1093/jnci/djaa127
http://doi.org/10.3390/jpm11060511
http://doi.org/10.1038/s41523-017-0035-5
https://www.mypebs.eu/
http://doi.org/10.1371/journal.pmed.1002644
http://doi.org/10.1016/j.ajhg.2018.11.002
http://doi.org/10.3390/jpm5020191
http://doi.org/10.1111/j.1547-5069.2011.01388.x
http://doi.org/10.1111/j.1547-5069.2011.01388.x
http://doi.org/10.1111/j.1547-5069.2011.01388.x
http://doi.org/10.1038/s41591-021-01549-6


1 

2 

50 
portrayed personalized medicine. Genet Med. 2018;20(9):950-956. 

http://doi.org/10.1038/gim.2017.217. 

Knoppers BM, Bernier A, Granados Moreno P, Pashayan N. Of Screening, Stratification, and 

Scores. Journal of Personalized Medicine. 2021;11(8):736. 

McCauley MP, Marcus RK, Strong KA, Visotcky AM, Shimoyama ME, Derse AR. Genetics 

and Genomics in Clinical Practice: The Views of Wisconsin Physicians. WMJ. 2017;116(2):69- 

74. 

5
3
1
89 

53290 

53391 
53492 
53593 

28. 

29. 
56 

53794 

53895 
59 

60 

61 

62 

63 

64 

65 

13 

 

 

 

 

 
6 

 

 

 

 

 

 

 

 

 

 

 

13963 
23064 
23165 
22 

2
3
3
66 

23467 

23568 
23669 
23770 
28 

23971 

33072 

33173 
33274 
3
3
3
75 

34 

33576 

33677 
33778 
33879 
39 

4
3
0
80 

eng.pdf#:~:text=Canada%E2%80%99s%20first%20organized%20breast%20cancer%20screeni 

ng%20program%20began,in%20all%20provinces%2C%20and%20the%C2%A0Northwest%20 

and%20Yukon%20Territories. 

19. Blood KA, McCullum M, Wilson C, Cheifetz RE. Hereditary breast cancer in British 

Columbia: Outcomes from BC Cancer’s High-Risk Clinic. BCMJ. 2018;60(1):40-46. 

20. Cancer Care Ontario (CCO), Guidelines and Advice: Breast Cancer Screening for Women at 

High Risk. Accessed June 9 2022.https://www.cancercareontario.ca/en/guidelines- 

advice/cancer-continuum/screening/breast-cancer-high-risk-women 

21. Canadian Task Force on Preventive Health Care, Breast Cancer—Clinician Mammography 

Recommendation. Accessed June 8 2022.https://canadiantaskforce.ca/breast-cancer-clinician- 

mammography-recommendation/ 

22. Gagnon J, Lévesque E, Chiquette J, et al. Recommendations on breast cancer screening and 

prevention in the context of implementing risk stratification: impending changes to current 

policies. Current Oncology. 2016;23(6):e615-e625. http://doi.org/10.3747/co.23.2961. 

23. Shieh Y, Eklund M, Madlensky L, et al. Breast Cancer Screening in the Precision Medicine 

Era: Risk-Based Screening in a Population-Based Trial. Journal of the National Cancer 

Institute. 2017;109(5). http://doi.org/10.1093/jnci/djw290. 

24. Koitsalu M, Sprangers MA, Eklund M, et al. Public interest in and acceptability of the prospect 

 

 

 

45 

43786 
43887 

43988 

3350 15. Esquivel-Sada D, Levesque E, Hagan J, Knoppers BM, Simard J. Envisioning Implementation 
3451 of a Personalized Approach in Breast Cancer Screening Programs: Stakeholder Perspectives. 

3552 Healthc Policy. 2019;15(2):39-54. http://doi.org/10.12927/hcpol.2019.26072. 

3753 16. Puzhko S, Gagnon J, Simard J, Knoppers BM, Siedlikowski S, Bartlett G. Health professionals’ 

3854 perspectives on breast cancer risk stratification: understanding evaluation of risk versus 
3955 screening for disease. Public Health Reviews. 2019;40(1):2. http://doi.org/10.1186/s40985-019- 
13056 0111-5. 
11 

1
3
2
57 17. Government of Canada, Health care in Canada: Access our universal health care system. 

13358 Accessed June 8 2022.https://www.canada.ca/en/immigration-refugees- 

13459 citizenship/services/new-immigrants/new-life-canada/health-care/universal-system.html 
13560 18. Public Health Agency of Canada, Organized Breast Cancer Screening Programs in Canada. 
13661 Accessed June 8 2022.https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd- 
17 

13862 mc/publications/cancer/obcsp-podcs05/pdf/breast-cancer-report- 

 

43181 of risk-stratified screening for breast and prostate cancer. Acta Oncol. 2016;55(1):45-51. 
43282 http://doi.org/10.3109/0284186X.2015.1043024. 
43383 25. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data 
43484 

43685 

capture (REDCap)—A metadata-driven methodology and workflow process for providing 

translational research informatics support. Journal of Biomedical Informatics. 2009;42(2):377- 

 

http://doi.org/10.1038/gim.2017.217
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/cancer/obcsp-podcs05/pdf/breast-cancer-report-eng.pdf#%3A~%3Atext%3DCanada%E2%80%99s%20first%20organized%20breast%20cancer%20screening%20program%20began%2Cin%20all%20provinces%2C%20and%20the%C2%A0Northwest%20and%20Yukon%20Territories
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/cancer/obcsp-podcs05/pdf/breast-cancer-report-eng.pdf#%3A~%3Atext%3DCanada%E2%80%99s%20first%20organized%20breast%20cancer%20screening%20program%20began%2Cin%20all%20provinces%2C%20and%20the%C2%A0Northwest%20and%20Yukon%20Territories
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/cancer/obcsp-podcs05/pdf/breast-cancer-report-eng.pdf#%3A~%3Atext%3DCanada%E2%80%99s%20first%20organized%20breast%20cancer%20screening%20program%20began%2Cin%20all%20provinces%2C%20and%20the%C2%A0Northwest%20and%20Yukon%20Territories
https://www.cancercareontario.ca/en/guidelines-advice/cancer-continuum/screening/breast-cancer-high-risk-women
https://www.cancercareontario.ca/en/guidelines-advice/cancer-continuum/screening/breast-cancer-high-risk-women
https://www.cancercareontario.ca/en/guidelines-advice/cancer-continuum/screening/breast-cancer-high-risk-women
https://canadiantaskforce.ca/breast-cancer-clinician-mammography-recommendation/
https://canadiantaskforce.ca/breast-cancer-clinician-mammography-recommendation/
https://canadiantaskforce.ca/breast-cancer-clinician-mammography-recommendation/
http://doi.org/10.3747/co.23.2961
http://doi.org/10.1093/jnci/djw290
http://doi.org/10.12927/hcpol.2019.26072
http://doi.org/10.1186/s40985-019-0111-5
http://doi.org/10.1186/s40985-019-0111-5
https://www.canada.ca/en/immigration-refugees-citizenship/services/new-immigrants/new-life-canada/health-care/universal-system.html
https://www.canada.ca/en/immigration-refugees-citizenship/services/new-immigrants/new-life-canada/health-care/universal-system.html
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/cancer/obcsp-podcs05/pdf/breast-cancer-report-eng.pdf#%3A~%3Atext%3DCanada%E2%80%99s%20first%20organized%20breast%20cancer%20screening%20program%20began%2Cin%20all%20provinces%2C%20and%20the%C2%A0Northwest%20and%20Yukon%20Territories
https://www.canada.ca/content/dam/phac-aspc/migration/phac-aspc/cd-mc/publications/cancer/obcsp-podcs05/pdf/breast-cancer-report-eng.pdf#%3A~%3Atext%3DCanada%E2%80%99s%20first%20organized%20breast%20cancer%20screening%20program%20began%2Cin%20all%20provinces%2C%20and%20the%C2%A0Northwest%20and%20Yukon%20Territories
http://doi.org/10.3109/0284186X.2015.1043024


1 

2 

50 
portrayed personalized medicine. Genet Med. 2018;20(9):950-956. 

http://doi.org/10.1038/gim.2017.217. 

Knoppers BM, Bernier A, Granados Moreno P, Pashayan N. Of Screening, Stratification, and 

Scores. Journal of Personalized Medicine. 2021;11(8):736. 

McCauley MP, Marcus RK, Strong KA, Visotcky AM, Shimoyama ME, Derse AR. Genetics 

and Genomics in Clinical Practice: The Views of Wisconsin Physicians. WMJ. 2017;116(2):69- 

74. 

5
3
1
89 

53290 

53391 
53492 
53593 

28. 

29. 
56 

53794 

53895 
59 

60 

61 

62 

63 

64 

65 

14 

 

 

 

3

8

1

. 

h

t

t

p

:

/

/

d

o

i

.

o

r

g

/

h

t

t

p

s

:

/

/

d

o

i

.

o

r

g

/

1

0

.

1

0

1

6

/

j

.

j

b

i

.

2

008.08.010. 

26. Enders CK. Applied missing data analysis. New York: The Guilford Press; 2010. 

27. Marcon AR, Bieber M, Caulfield T. Representing a "revolution": how the popular press has 

http://doi.org/10.1038/gim.2017.217


1 

2 

50 
practice, preparedness and preferences for genomic medicine: a national survey. BMJ Open. 

2021;11(7):e044408. http://doi.org/10.1136/bmjopen-2020-044408. 

Knowles MS, Holton III EF, Swanson RA, Robinson PA. The Adult Learner. London: Taylor 

& Francis Group; 2020. 

Grant J. Learning needs assessment: assessing the need. BMJ. 2002;324(7330):156-159. 

http://doi.org/10.1136/bmj.324.7330.156. 

Canadian Institute for Health Information, Health workforce. Accessed June 9 

2022.https://www.cihi.ca/en/health-workforce 

5
4
1
35 

54236 

54337 
54438 
54539 

43. 

44. 
56 

54740 

54841 
54942 
60 

61 

62 

63 

64 

65 

45. 

14 

 

 

 

 

 
6 

 

 

 

 

 

 

 

 

 

 

 

14909 
24010 
24111 
22 

2
4
3
12 

24413 

24514 
24615 
24716 
28 

24917 

34018 

34119 
34220 
3
4
3
21 

34 

34522 

34623 
34724 
34825 
39 

4
4
0
26 

44127 

prostate cancer on overdiagnosis. Genet Med. 2015;17(10):789-795. 

http://doi.org/10.1038/gim.2014.192. 

35. Rahma AT, Elsheik M, Ali BR, et al. Knowledge, Attitudes, and Perceived Barriers toward 

Genetic Testing and Pharmacogenomics among Healthcare Workers in the United Arab 

Emirates: A Cross-Sectional Study. Journal of Personalized Medicine. 2020;10(4). 

http://doi.org/10.3390/jpm10040216. 

36. Lopes-Júnior LC, Carvalho Júnior PM, de Faria Ferraz VE, Nascimento LC, Van Riper M, 

Flória-Santos M. Genetic education, knowledge and experiences between nurses and physicians 

in primary care in Brazil: A cross-sectional study. Nursing & Health Sciences. 2017;19(1):66- 

74 (https://doi.org/10.1111/nhs.12304). http://doi.org/https://doi.org/10.1111/nhs.12304. 

37. Ha VTD, Frizzo-Barker J, Chow-White P. Adopting clinical genomics: a systematic review of 

genomic literacy among physicians in cancer care. BMC Med Genomics. 2018;11(1):18. 

http://doi.org/10.1186/s12920-018-0337-y. 

38. Hann KEJ, Fraser L, Side L, et al. Health care professionals' attitudes towards population-based 

genetic testing and risk-stratification for ovarian cancer: a cross-sectional survey. BMC 

Womens Health. 2017;17(1):132. http://doi.org/10.1186/s12905-017-0488-6. 

39. Chow-White P, Ha D, Laskin J. Knowledge, attitudes, and values among physicians working 

with clinical genomics: a survey of medical oncologists. Human Resources for Health. 

2017;15(1):42. http://doi.org/10.1186/s12960-017-0218-z. 

3396 30. Marzuillo C, De Vito C, D'Addario M, et al. Are public health professionals prepared for public 
3497 health genomics? A cross-sectional survey in Italy. BMC Health Serv Res. 2014;14:239. 

3598 http://doi.org/10.1186/1472-6963-14-239. 

3799 31. Paul JL, Leslie H, Trainer AH, Gaff C. A theory-informed systematic review of clinicians’ 

4800 genetic testing practices. European Journal of Human Genetics. 2018;26(10):1401-1416. 
4901 http://doi.org/10.1038/s41431-018-0190-7. 
14002 32. Owusu Obeng A, Fei K, Levy KD, et al. Physician-Reported Benefits and Barriers to Clinical 
11 

1
4
2
03 Implementation of Genomic Medicine: A Multi-Site IGNITE-Network Survey. Journal of 

14304 personalized medicine. 2018;8(3):24. http://doi.org/10.3390/jpm8030024. 

14405 33. Mavaddat N, Pharoah PD, Michailidou K, et al. Prediction of breast cancer risk based on 
14506 profiling with common genetic variants. Journal of National Cancer Institute. 2015;107(5). 
14607 http://doi.org/10.1093/jnci/djv036. 
17 

14808 34. Pashayan N, Duffy SW, Neal DE, et al. Implications of polygenic risk-stratified screening for 

 

44228 40. Harding B, Webber C, Ruhland L, et al. Primary care providers’ lived experiences of genetics 
44329 in practice. Journal of Community Genetics. 2019;10(1):85-93. http://doi.org/10.1007/s12687- 
44430 018-0364-6. 
45 

44631 41. Carroll JC, Allanson J, Morrison S, et al. Informing Integration of Genomic Medicine Into 

44732 Primary Care: An Assessment of Current Practice, Attitudes, and Desired Resources. Front 
44833 Genet. 2019;10:1189. http://doi.org/10.3389/fgene.2019.01189. 
44934 42. Nisselle A, King EA, McClaren B, Janinski M, Metcalfe S, Gaff C. Measuring physician 

 

http://doi.org/10.1136/bmjopen-2020-044408
http://doi.org/10.1136/bmj.324.7330.156
https://www.cihi.ca/en/health-workforce
http://doi.org/10.1038/gim.2014.192
http://doi.org/10.3390/jpm10040216
https://doi.org/10.1111/nhs.12304
http://doi.org/10.1186/s12920-018-0337-y
http://doi.org/10.1186/s12905-017-0488-6
http://doi.org/10.1186/s12960-017-0218-z
http://doi.org/10.1186/1472-6963-14-239
http://doi.org/10.1038/s41431-018-0190-7
http://doi.org/10.3390/jpm8030024
http://doi.org/10.1093/jnci/djv036
http://doi.org/10.1007/s12687-018-0364-6
http://doi.org/10.1007/s12687-018-0364-6
http://doi.org/10.3389/fgene.2019.01189


1 

2 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

15 

 

 

 

 

 
6 

 

 

 

11 
14250 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

4343 46. Yanes T, McInerney-Leo AM, Law MH, Cummings S. The emerging field of polygenic risk 
4444 scores and perspective for use in clinical care. Human Molecular Genetics. 2020;29(R2):R165- 

4545 R176. http://doi.org/10.1093/hmg/ddaa136. 

4746 47. Morrow A, Chan P, Tucker KM, Taylor N. The design, implementation, and effectiveness of 

4847 intervention strategies aimed at improving genetic referral practices: a systematic review of the 
4948 literature. Genetics in Medicine. 2021;23(12):2239-2249. http://doi.org/10.1038/s41436-021- 
14049 01272-0. 

 

http://doi.org/10.1093/hmg/ddaa136
http://doi.org/10.1038/s41436-021-01272-0
http://doi.org/10.1038/s41436-021-01272-0


 

 

Figure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click here to access/download 

Figure 
Familiarity with PRS_Figures_July4_2022.docx 

https://www.editorialmanager.com/genetmed/download.aspx?id=48528&guid=f233dc61-41e4-4bf8-a972-d13a114139cc&scheme=1
https://www.editorialmanager.com/genetmed/download.aspx?id=48528&guid=f233dc61-41e4-4bf8-a972-d13a114139cc&scheme=1
https://www.editorialmanager.com/genetmed/download.aspx?id=48528&guid=f233dc61-41e4-4bf8-a972-d13a114139cc&scheme=1


 

 

Table Click here to access/download;Table;Familiarity with 
PRS_Table_July4_2022.docx 

 

Table 1. Participants’ characteristics (N=593) 

 

 

Sociodemographic and professional status 

 

 
Frequency 

n (%) 

 

Gender  

Women 432 (93.5) 

Men 30 (6.5) 

[Missing data/ Prefer not to answer] [131] 
  

Profession  

Physician 103 (22.3) 

Nurse 323 (69.7) 

Other
1

 37 (8.0) 

[Missing data] [130] 
  

Medical specialty  

Family medicine/Primary care 167 (36.1) 

Oncology 59 (12.8) 

Other
2

 236 (51.1) 

[Missing data] [131] 
  

Number of years of practice 
 

< 5 years 58 (12.5) 
 

5-14 years 135 (29.2) 
 

15-25 years 113 (24.4) 
 

> 25 years 157 (33.9) 
 

[Missing data] [130] 
 

 

Region of practice 

Province of Québec 377 (82.9) 

Province of Ontario 46 (10.1) 

Other Provinces 32 (7.0) 

[Missing data] [138] 
  

Practice setting  

Academic hospital 133 (28.9) 

Community hospital 98 (21.3) 

Family health team/group/network 75 (16.3) 

Community health centre 78 (17.0) 

Private clinic 25 (5.4) 

Other3 51 (11.1) 

[Missing data] [133] 
  

Level of agreement with statement: “Breast cancer screening is an effective 

method for early detection of breast cancer” 
Agree or strongly agree 528 (89.3) 

Neither agree nor disagree 25 (4.2) 

Disagree or strongly disagree 31 (5.3) 

Don’t know 7 (1.2) 

[Missing data] [2] 
  

 

 

 

 

1 Other professions include genetic counsellor, physiotherapist, occupational therapist, medical imaging, researcher, and 
technologist. 2 Other medical specialties includes: internal medicine, surgery, emergency, palliative care, public health 
medicine, radiology, and obstetrics – gynecology. 
3 Other practice settings include intensive care unit, nurse practitioner-led clinic, nursing home, public health agency, and 
research center. 

https://www.editorialmanager.com/genetmed/download.aspx?id=48527&guid=9f8c161f-4edc-4a5c-b097-0f96464d7359&scheme=1
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Supplementary Material (Appendix, online only material, etc.) 

 

Supplementary Material S1. Listing of Professional Associations or Organisations who 
Disseminated the Study Invitation 

 
Fédération des médecins omnipraticiens du Québec 

Canadian Society of Breast Imaging 

Association des radiologistes du Québec 

CHU de Québec-Université Laval 

Ordre des infirmières de recherche 

Génome Québec 

McGill Faculty of Medicine and Health Sciences Electronic Newsletter 

McGill Department of Family Medicine Monthly Newsletter 

Infolettre de Pulsar 

Ordre des infirmières et infirmiers du Québec 

Nurse Practitioners' Association of Ontario 

Canadian Partnership Against Cancer 

Canadian Association of Medical Oncologists 

Canadian Association of Nurses in Oncology 

BC College of Family Physicians 

Registered Nurses Association of The Northwest Territories and Nunavut 

Association of Regulated Nurses of Manitoba 

Le collège des médecins de famille de Terre-Neuve-et-Labrador 
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Supplementary Material S2. Study Questionnaire 
 

 

 

Personalized breast cancer risk assessment and screening mammogram (PERSPECTIVE I & I) 

Questionnaire for healthcare professionals 

 
 
 
 
 

 
If you have any questions regarding this questionnaire, please contact us by email at: 
info@etudeperspective.ca 

 
 

About this questionnaire 
 

• Researchers from University of Toronto, Université Laval, McGill University, and University 
College London have developed this questionnaire. It aims to gather the opinions, attitudes and 
expectations of healthcare professionals regarding a breast cancer screening approach based 
on an individual’s risk of developing breast cancer in the future. We therefore invite you to answer 
this short questionnaire, which will take between 12 to 15 minutes. 

 
• By completing this questionnaire, you consent to participate in this research. The 

information you send will be kept strictly confidential and your identity will remain anonymous. 
Please do not include any personal identifiable information (e.g. name). 

 
• This study is part of a larger project funded by Canadian Institutes for Health Research, Genome 

Canada, Genome Québec, Ontario Research Fund , the Quebec Breast Cancer Foundation as 
wells other partners and is aimed at understanding whether there is a benefit to women knowing 
their breast cancer risk and using this information to make an informed choice about breast 
cancer screening. 

 
• There are no right or wrong answers, and we ask that you simply check off the answers that 

most apply to you. We encourage you to answer every question. If you come to a question that 
you do not want to answer, please skip that question and answer the remaining questions. 

mailto:info@etudeperspective.ca
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Preamble: 
Although screening has benefits such as reducing mortality through early detection, there are also 
potential harms including overdiagnosis (diagnosis and treatment of breast cancer that would never 
have been life-threatening). A risk-based breast cancer screening approach is being considered by 
the scientific community as an option to improve the benefit-harm balance of existing screening 
programs. This approach would have three stages, as shown in the diagram below: 

 

For more  information about the project, visit the project website at: 
www.cancercareontario.ca\breastriskstudy. 
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Q1. The Canadian Task Force on Preventive Health Care recommends that women at average 
risk aged 50-74 be screened with mammography every 2 years. Please, indicate how strongly 
you agree or disagree that breast screening is an effective method for early detection of breast 
cancer: 

☐ Strongly agree 

☐ Agree 

☐ Neither agree nor disagree 

☐ Disagree 

☐ Strongly disagree 

☐ Don’t know 

 
Q2. Have you ever heard of the Personalized Risk Assessment for Prevention and Early 
Detection of Breast Cancer: Integration and Implementation (PERSPECTIVE I&I) study? 
(Check all that apply) 

☐ I have never heard of it before today 

☐ I have heard about it in my clinical practice 

☐ I have heard about it through a website or social media 

☐ I have heard about it through a newsletter 

☐ I have attended a presentation about the study 

☐ I have at least one patient in the study 

☐ Other (please specify):    
 

 

Q3. Breast cancer risk assessment proposed in PERSPECTIVE I&I is based, among other 
factors, on a polygenic risk score (PRS), measured from a few hundreds of common breast 
cancer susceptibility genetic variants [single-nucleotide polymorphisms (SNPs)]. How familiar 
are you with the concept of PRS? 

☐ Very familiar 

☐ Familiar 

☐ Unfamiliar 

☐ Very unfamiliar 

☐ I don’t know this concept 
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Q4. Breast cancer screening based on personalized risk assessment aims to adapt screening 

recommendations as a function of individual risk. Please indicate how strongly you agree or 

disagree with the following recommendations: 

Recommendations Strongly 

agree 

Agree Neither agree 

or disagree 

Disagree Strongly 

disagree 

For women who are at 

high risk of breast 

cancer, increase the 

frequency of breast 

screening 

☐ ☐ ☐ ☐ ☐ 

For women who are at 

high risk of breast 

cancer, start the breast 

screening at an earlier 

age 

☐ ☐ ☐ ☐ ☐ 

For women who are at 
higher than average risk 
of breast cancer, 
increase the frequency 
of breast 

screening 

☐ ☐ ☐ ☐ ☐ 

For women who are at 
lower than average risk 
of breast cancer, 
decrease the frequency 
of breast 
screening 

☐ ☐ ☐ ☐ ☐ 

For women who are at 

much lower than 

average risk of breast 

cancer, delay the start of 

breast cancer screening 

☐ ☐ ☐ ☐ ☐ 

For women who are at 

much lower than 

average risk of breast 

cancer, do not offer 

breast screening 

☐ ☐ ☐ ☐ ☐ 
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Q5a. Women’s risk of developing breast cancer will be estimated using several individual 

factors such as family history of cancer, breast density, results of a genetic test to measure 

the polygenic risk score (PRS) and other risk factors. Please read the following statements 

and indicate whether you think this is a part of your scope of practice (check yes or no): 

Activities Under 
the 

scope of 
my 

practice 

 
Discuss the advantages and limitations of personalized 

breast cancer risk assessment 

☐ Yes 

☐ No 

Collect patient information required to perform a breast 

cancer risk assessment 
☐ Yes 

☐ No 

 

Discuss the results of a breast cancer risk assessment with 

a patient 

☐ Yes 

☐ No 

Explain to your patients the difference between the risk of 

developing breast cancer in the future and having a 

diagnosis of breast cancer 

☐ Yes 

☐ No 

 
 

5b. Indicate how comfortable you would be based on your current knowledge to perform these 

activities with your patients: 

Activities Very 

comfortable 

Comfortable Neither 

comfortable 

or        

uncomfortable 

Uncomfortable Very 

uncomfortable 

Discuss the 

advantages and 

limitations of 

personalized 

breast cancer risk 

assessment 

☐ ☐ ☐ ☐ ☐ 

Collect patient 

information 

required to 

perform a breast 

cancer risk 

assessment 

☐ ☐ ☐ ☐ ☐ 
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Discuss the results 

of a breast cancer 

risk assessment 

with a patient 

☐ ☐ ☐ ☐ ☐ 

Explain to your 

patients the 

difference between 

the risk of 

developing breast 

cancer in the future 

and having a 

diagnosis of breast 

cancer 

☐ ☐ ☐ ☐ ☐ 

 
 

Q6. In your opinion, what 3 (three) spects of the Ontario healthcare system should be 
enhanced to implement breast cancer screening based on personalized risk assessment? 

(Check the three most important aspects in your opinion). 

☐ Number of primary care physicians 

☐ Number of nurse practitioners 

☐ Number of genetic counsellors 

☐ Number of geneticists 

☐ Remuneration of healthcare professionals 

☐ Medical training 

☐ Time allocated to a patient-physician appointment 

☐ Time allocated to a patient-nurse practitioner appointment 

☐ Access to a primary care physician 

☐ Access to a nurse or nurse practitioner 

☐ Access to breast screening (e.g. mammogram, MRI) 

☐ Other (please specify):    

☐ None, I believe the healthcare system is ready 

Q7. In your opinion, which healthcare professionals should play a role if breast cancer 
screening based on personalized risk assessment was implemented? (Check all that apply) 

☐ Primary care physician 

☐ Radiologist 

☐ Surgeon 

☐ Oncologist 

☐ Nurse practitioner 

☐ Geneticist 

☐ Genetic counsellor 

☐ Nurse navigator 

☐ Other (please specify):    
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Q8. Based on your knowledge, what is your opinion regarding breast cancer screening based 
on personalized risk assessment, including risk calculation and interpretation? Please, 
indicate how strongly you agree or disagree with the following statements: 

Statements Strongly 
agree 

Agree Neither 
agree, or 
disagree 

Disagree Strongly 
disagree 

I have enough 
knowledge regarding 
personalized breast 
cancer risk assessment 

 
☐ 

 
☐ 

 
☐ 

 
☐ 

 
☐ 

I require more training 
on personalized breast 
cancer risk 
assessment 

 
☐ 

 
☐ 

 
☐ 

 
☐ 

 
☐ 

I have time to educate 
myself on personalized 
breast cancer risk 
assessment 

☐ ☐ ☐ ☐ ☐ 

I think it would be 
important to include 
more education on risk 
assessment, including 
genetic factors, in the 
medical curriculum 

☐ ☐ ☐ ☐ ☐ 

I think it would be 
important to include 
more education on risk 
assessment, including 
genetic factors, in the 
nursing curriculum 

☐ ☐ ☐ ☐ ☐ 

 
 

Q9. When you have general questions related to your clinical practice, what resources do you 
prefer to use? (Check all that apply) 

☐ Scientific publications 

☐ Training (courses, online conference or in-person) 

☐ Internet search engines 

☐ Colleagues 

☐ Government agencies 

☐ Other (please specify):    
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Q10. For learning more about breast cancer screening based on personalized risk 
assessment, please select the three resource formats you find most useful for your clinical 
practice: 

☐ In-person training such as workshops 

☐ Online courses 

☐ Webinar type conference 

☐ Consultations with a geneticist or a genetic counselor 

☐ An application for your phone or tablet 

☐ Printed material 

☐ Website 

☐ Other (please specify):    
 

 

Q11. Concerning the resources in the previous question, what type of information would you 
like to find for your clinical practice? (Check all that apply) 

☐ General information on genetics 

☐ Information on common genetic variants (SNPs) 

☐ Information on the basics of personalized breast cancer risk assessment 

☐ Information on the calculation of a polygenic risk score (PRS) 

☐ Information on interpreting results of breast cancer risk assessment 

☐ Information on the best practices of breast cancer risk level communication 

☐ Information on breast cancer prevention 
☐ Information on the main ethical, legal and social challenges of personalized breast cancer risk 
assessment 

☐ Other (please specify):    
 

 

Q12. What is your gender? 

☐ Female 

☐ Male 

☐ Other 

☐ Prefer not to answer 

 
Q13. What is your profession? 

☐ Physician 

☐ Nurse practitioner 

☐ Nurse navigator 

☐ Genetic Counsellor 

☐ Other (please specify):    
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Q14. What is your main medical specialty? 

☐ Family medicine/ Primary care 

☐ Geriatrics 

☐ Genetics 

☐ Internal medicine 

☐ Public health medicine 

☐ Surgery 

☐ Radiology 

☐ Medical oncology 

☐ Surgical oncology 

☐ Obstetrics - Gynecology 

☐ Gynecologic Oncology 

☐ Other (please specify):    
 

 
Q15. For how long have you been practicing your profession? 

☐ Less than 5 years 

☐ Between 5 and 9 years 

☐ Between 10 and 14 years 

☐ Between 15 and 19 years 

☐ Between 20 and 25 years 

☐ More than 25 years 

 
Q16. What is your main institution of practice? 

☐ Academic hospital 

☐ Community hospital 

☐ Family health team (Family Health Organizations (FHOs), Family Health Networks (FHNs)) 

☐ Family Health Group (FHGs) 

☐ Community Health Centre (CHCs) 

☐ Comprehensive Care Models (CCMs) 

☐ Nurse practitioner-led clinic (NPLCs) 

☐ Private clinic 

☐ Other (please specify):    
 

 

Q17. In which Provinces or Territories do you mainly practice? 

☐ Ontario 

☐ Québec 

☐ British Columbia 

☐ Alberta 

☐ Manitoba 

☐ Saskatchewan 

☐ Prince Edward Island 
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☐ New Brunswick 

☐ Nova Scotia 

☐ Newfoundland and Labrador 

☐ Northwest Territories 

☐ Yukon 

☐ Nunavut 

 
Do you have any comments or suggestions? 

 

 

 

 

 

 

 
 
 
 

Thank you for your participation! 
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Supplemental Material S3. Association between familiarity with PRS and sociodemographic 

variables (n = 593) 
 

Variables Very familiar or 
familiar 

Very unfamiliar or 
unfamiliar 

Don’t know this 
concept 

p- 
value 

 n = 46, (%) n = 307, (%) n = 240, (%)  

Gender    0.05 
Women 31 (7.2) 223 (51.6) 178 (41.2)  

Men 5 (16.7) 20 (66.7) 5 (16.7)  

Prefer not to answer/Missing 10 (7.6) 64 (48.9) 57 (43.5)  

Profession    <.01 
Physician 19 (18.4) 60 (58.3) 24 (23.3)  

Nurse 13 (4.0) 157 (48.6) 153 (47.4)  

Other 4 (10.8) 27 (73.0) 6 (16.2)  

Missing 10 (7.7) 63 (48.5) 57 (43.8)  

Professional specialty    0.02 
Family medicine/Primary care 10 (6.0) 85 (50.9) 72 (43.1)  

Oncology 12 (20.3) 29 (49.2) 18 (30.5)  

Other 14 (5.9) 130 (55.1) 92 (39.0)  

Missing 10 (7.6) 63 (48.1) 58 (44.3)  

Number of years of practice    0.18 
< 5 years 9 (15.5) 32 (55.2) 17 (29.3)  

5-14 years 5 (3.7) 77 (57.0) 53 (39.3)  

15-25 years 10 (8.8) 54 (47.8) 49 (43.4)  

> 25 years 12 (7.6) 81 (51.6) 64 (40.8)  

Missing 10 (7.7) 63 (48.5) 57 (43.8)  

Region of practice    0.04 
Province of Québec 23 (6.1) 191 (50.7) 163 (43.2)  

Province of Ontario 7 (15.2) 26 (56.5) 13 (28.3)  

Other Provinces 5 (15.6) 20 (62.5) 7 (21.9)  

Missing 11 (8.0) 70 (50.7) 57 (41.3)  

Practice setting    0.13 
Academic hospital 17 (12.8) 71 (53.4) 45 (33.8)  

Community hospital 6 (6.1) 54 (55.1) 38 (38.8)  

Family health 3 (4.0) 45 (60.0) 27 (36.0)  

team/group/network     

Community health centre 4 (5.1) 33 (42.3) 41 (52.6)  

Private clinic 2 (8.0) 15 (60.0) 8 (32.0)  

Other 4 (7.8) 24 (47.1) 23 (45.1)  

Missing 10 (7.5) 65 (48.9) 58 (43.6)  
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Table S4. Comparison between participating physicians and nurses and Canadian workforce 2020 data1 
 

  Physicians  Nurses2 
 

Study 
sample 
n=103 

Canadian 
workforce 
N=92,173 

Study 
sample 
n=323 

Canadian 
workforce 
N=448,044 

 
Sociodemographic and professional status 

Gender 

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

Women 80 (78.4) 40,280 (43.7) 316 (98.1) 392,039 (87.5) 

Men 22 (21.6) 51,893 (56.3) 6 (1.9) 56,001 (12.5) 

[Missing data/ Prefer not to answer] [1] [0] [1] [0] 
     

Medical specialty3     

Family medicine 56 (57.3) 46,797 (50.8) 109 (37.6) Not available 

Other specialty 47 (42.7) 45,376 (49.2) 181 (62.4) Not available 

[Missing data] [0] [0] [33]  

     

Region of practice     

Province of Québec 76 (76.8) 22,038 (23.9) 276 (85.7) 103,421 (23.1) 

Province of Ontario 15 (15.1) 33,830 (36.7) 27 (8.4) 162,760 (36.3) 

Other Provinces 8 (8.1) 36,305 (36.4) 19 (5.9) 181,863 (40.6) 

[Missing data] [4] [0] [1] [0] 
 

 
 
 
 
 
 
 
 
 
 
 
 

1 Data obtained from the Canadian Institute for Health Information. Supply, Distribution and Migration of Physicians in Canada, 2020 — Data Tables. Ottawa, ON: 
CIHI; 2021 and the Canadian Institute for Health Information. Nursing in Canada, 2020 — Data Tables. Ottawa, ON: CIHI; 2021. 
2 In Canada, regulated nursing professionals comprise four groups, namely nurse practitioners, registered nurses, registered psychiatric nurses and licensed practical 
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nurses. 
3 For nurses, medical specialty data were available for registered nurses only. This group represents 304,558 individuals. 


