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A B S T R A C T 

Purpose: The Breast Cancer Genetics Referral Screening Tool (B-RST™) has been endorsed as one of 

several validated screening tools to identify women appropriate for cancer genetics referral. We conducted 

a randomized trial to determine the most effective means of follow-up for women who screened positive on 

B-RST™ 3.0. 

Methods: Women undergoing screening mammography at one of four Emory clinics were approached to 

complete the B-RST™. Participants who screened positive were randomized to one of three follow-up 

groups: self-referral (Group 1), electronic health record (EHR) clinician messaging (Group 2), or direct 

contact (Group 3). We compared genetic counseling appointment scheduling and completion rates by group. 

Results: Of 2,422 participants, 658 (27.2%) screened positive. Genetic counseling appointments were 

scheduled by 9.2%, 20.1% and 9.7% of Group 1, 2 and 3 participants respectively (p=0.001). Challenges to 

scheduling included lack of physician response to EHR messages and unsuccessful direct contact. Among 

those scheduled (n=78) 70.5% completed the appointment, with no difference between the three groups. 

Conclusion: B-RST™ can be used effectively in mammography settings to identify high-risk women for 

cancer genetics referral. Follow-up via EHR appears an acceptable and efficient approach, but additional 

strategies are needed to facilitate completion of the genetic counseling process. 

 

                                                                             © 2021 Cecelia Bellcross. Hosting by Science Repository.  

Introduction 

 

Hereditary breast and ovarian cancer syndrome (HBOC) associated with 

mutations in the BRCA1/2 genes accounts for an estimated 5% of breast 

cancer and 15% of ovarian cancer [1-3]. For women who carry mutations 

in these genes, the cumulative risk for breast cancer by age 80 years is 

72% for BRCA1 carriers and 69% for BRCA2 carriers. The cumulative 

risk for ovarian cancer by age 80 years is 44% and 17% for BRCA1 and 

BRCA2 mutation carriers respectively [4]. While BRCA clinical genetic 

testing has been available for over 20 years, it is estimated that less than 

6% of unaffected carriers and fewer than 20% of carriers with breast 

and/or ovarian cancer have been identified [5, 6]. This is despite data 

demonstrating knowledge of mutation status can facilitate early and 

enhanced screening and preventive surgeries can substantially reduce 

associated morbidity and mortality [7-9]. Furthermore, cascade testing 

of at-risk family members can further address the population health 

impact of HBOC [10]. Offering genetic counseling and testing is 

common in oncology care, yet identification of unaffected individuals 

at-risk for HBOC in primary care settings remains problematic [11-13]. 

Underutilization has been linked to lack of recognition of at-risk 

individuals and appropriate referral for cancer genetic services [14, 15]. 

In addition, multiple system and patient barriers to uptake of genetic 

counseling and testing exist. These include cost, logistical barriers, lack 

of clinician recommendation, insurance concerns, emotional issues, and 

low perceived personal relevance [16]. 

 

https://www.sciencerepository.org/clinical-oncology-and-research
https://www.sciencerepository.org/
mailto:cecelia.a.bellcross@emory.edu
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Several studies have reported on identification and/or uptake of genetic 

counseling for HBOC. These studies vary by the method of identification 

and follow-up, setting (clinical, research, public health) and target 

population (affected or unaffected women). Identification of individuals 

at-risk for HBOC through various protocols has ranged from 2.7% to 

13.9% and uptake of genetic counseling from 3% to 50% [17-25]. 

Application in a research setting, proband history of breast cancer, use 

of a patient navigator/direct contact, free access to genetic counseling 

and/or testing, and availability of telephone counseling have resulted in 

higher rates of uptake [16, 21, 22, 25]. Few studies have focused 

specifically on prospective identification of unaffected women at risk for 

HBOC and genetic counseling outcomes in primary care settings in the 

United States. The 2014 United States Preventive Services Task Force 

recommendation endorsed screening women at-risk for HBOC for 

referral to genetic counseling using one of several validated tools [26]. 

One of the tools highlighted was the Breast Cancer Genetics Referral 

Screening tool or B-RST™ [27-29]. Previous studies have used the 

original paper-based (B-)RST, or variations thereof to identify 

individuals for genetic counseling referral, classify individuals reporting 

at least one family member with cancer as high-risk and to validate 

alternate screening tools [22, 30, 31]. A second web-based version of the 

tool (B-RST™ 2.0) was used in public health clinics [25, 28, 32]. We 

recently revised and validated B-RST™ Version 3.0, which 

demonstrated a 94% sensitivity in identifying BRCA mutation carriers 

[29]. 

 

The overall purpose of this project was to prospectively evaluate the 

implementation of B-RST™ 3.0 in a routine clinical setting. Our primary 

objective was to identify the most efficient and effective means of 

follow-up of screen-positive individuals, in order to maximize the 

number who were referred for, scheduled and completed a cancer genetic 

counseling appointment. We hypothesized that either direct contact 

and/or clinician notification via the Electronic Health Record (EHR) 

would result in more scheduled and completed appointments than self-

referral. Our secondary objective was to evaluate utility by analysing the 

screen-positive rate, and the number seen for genetic counseling who 

were appropriate for genetic testing, underwent genetic testing and were 

found to carry a hereditary cancer gene mutation. To our knowledge, this 

is the first randomized trial performed in a non-public health setting to 

examine referral methods for individuals identified at increased risk for 

HBOC. 

 

Materials and Methods 

 

We performed a three-arm parallel intervention randomized clinical trial. 

The intervention was the method of follow-up for participants who 

screened positive on B-RST™ 3.0 and included self-referral, clinician 

notification via EHR messaging, or direct contact. The study was 

conducted in breast imaging centers at four Emory Healthcare clinics in 

Atlanta, GA. The study was approved by the Emory University 

Institutional Review Board. This registered trial can be accessed on 

(Link 1) (NCT02786147). 

 

I Participants and Recruitment 

 

Eligibility criteria included female patients aged 18 or older presenting 

for a routine screening mammography between April 2016 and June 

2017. Those presenting for a diagnostic mammogram, or any other 

procedure were excluded. Training of recruiters involved a one-hour 

session that included background on HBOC, the B-RST™ tool, example 

scripts and role-play. The PI or study coordinator spent the first day with 

each recruiter ensuring uniformity of approach. Recruiters provided each 

prospective participant an overview of the study and a recruitment packet 

with a pamphlet about HBOC and genetic counseling, and a combined 

informed consent/HIPAA authorization form. Patients filled out a brief 

form indicating interest in completing the study. Those who agreed were 

asked to provide their email address if they were willing to be contacted 

about related studies. Patients who declined were asked to select a 

reason. Either before or after completing their mammogram, participants 

were provided with a tablet opened to a page on a secure browser, which 

recorded consent electronically.  

 

Participants were not compensated and were informed about insurance 

coverage and potential costs associated with genetic counseling and 

testing, should they screen positive. However, these activities were not 

considered a part of the study, but routine clinical care upon patient 

referral. Recruitment was continued until the target number of screen-

positive individuals as determined by the power calculation was reached. 

 

II Data Collection 

 

Participants self-administered the B-RST™ 3.0 using the tablet. Two 

demographic questions preceded the first question of the B-RST™ 3.0; 

level of education and income. All data were saved to a HIPAA 

compliant database, along with the patient’s medical record number and 

email address if provided. Demographic data including date of birth, 

race, and insurance status were abstracted from the EHR. B-RST™ 

provides three categories of results; screen-positive, screen-negative 

moderate risk, and screen-negative average risk based on a validated 

algorithm [29]. Screen “positive” indicates an increased risk for HBOC 

of at least 5-10%. Screen “negative - moderate risk” indicates a low risk 

for HBOC, but some increased risk for breast cancer, while screen 

“negative - average risk” indicates HBOC is very unlikely, and the 

individual is at average risk for breast and ovarian cancer based on 

family history. The B-RST™ 3.0 takes approximately 2-5 minutes to 

complete, depending on the complexity of the family history. Following 

completion of the tool, the participant was provided with a one-page 

handout explaining her results and implications, steps for follow-up, 

information to contact or schedule an appointment with a genetic 

counselor, and appropriate resource links (Supplementary Materials and 

Methods-Item1 [SMM-1]). The handout was designed with input from 

public health, health literacy experts and genetic counselors. We 

identified the screen-positive rate of B-RST™ 3.0 in this clinical setting 

and only these participants continued on to the intervention phase. 

 

III Intervention 

 

Screen-positive participants were randomized to one of three types of 

follow-up for referral/scheduling of cancer genetic counseling. 

Randomization was one-to-one-to-one and determined by the study 

coordinator using an online random number generator. 

 

i. Group 1 - Self-Referral: Participants allocated to this group were 

directed how to schedule a genetic counseling appointment on 

https://clinicaltrials.gov/
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their own using the contact information provided on the screen-

positive handout (SMM-1). However, neither the patient nor the 

ordering clinician was contacted directly about the B-RST™ 3.0 

result or recommendation for genetic counseling. 

ii. Group 2: Clinician-Notification: For these participants, the 

clinician who ordered the mammogram was notified via 

messaging within the existing EHR system that the patient was 

at increased risk for HBOC based on their B-RST™ 3.0 result, 

and that genetic counseling was recommended (SMM-2). The 

process to order an electronic referral for genetic counseling was 

provided, as per standard clinic protocol. The electronic referral 

notifies the Cancer Genetics Program schedulers to contact the 

patient to arrange the appointment. The schedulers make up to 

three (phone contact attempts) and leave messages for a return 

call. A second EHR message was sent to the clinician as a 

reminder if no referral was made within a month of the first 

message. 

iii. Group 3: Direct Contact: Starting within two weeks after their 

mammogram appointment, patients in this group received up to 

five phone calls, an email and/or text messages from a genetic 

counseling assistant according to the protocol and script 

provided in SMM-3. If the participant was reached successfully, 

their positive screening result and the genetic counseling process 

were explained, family history was verified, and their name and 

information provided to the schedulers to arrange the 

appointment if desired. 

 

Participants were followed through December 2017 (six-months after 

the recruitment of the final participant). The primary outcomes for this 

study were the number of B-RST™ screen-positive participants in each 

of the three referral groups who scheduled a cancer genetic counseling 

appointment, as well as the number who completed the appointment. 

These data were routinely abstracted from the EHR and/or provided by 

Emory Winship Cancer Institute Genetic Counseling Program staff. 

Among participants who completed a genetic counseling appointment, 

we determined the number who were offered genetic testing for either 

themselves or a family member, underwent genetic testing, and test 

results. These secondary outcomes were obtained from review of genetic 

counseling clinic notes. The genetic counseling and testing occurred 

through standard in-person clinical services provided by board certified 

genetic counselors at three Emory Winship Cancer Institute sites in 

metro Atlanta. These sessions were not conducted as part of the study 

protocol. Wait-time to access these services averages less than two 

weeks. Data regarding average non-completion of regularly scheduled 

genetic counseling appointments were ascertained, as well as zip codes 

of the participants to address the issue of travel as a barrier. 

 

IV Statistical Analyses 

 

We estimated that 10% of women who screened positive with no direct 

follow-up (self-referral group) would schedule a cancer genetic 

counseling appointment. Setting power at 80% and alpha at 0.05, we 

calculated that 200 participants in each group would be required to see a 

difference of at least 20% in scheduling rates. Demographic variables 

(age, race, education, household income, and insurance) were examined 

in relation to study condition (referral group) and both of the main study 

outcomes (scheduled appointment, completed appointment) using Chi-

square analyses. Differences in the proportion of participants who 

scheduled and completed genetic counseling appointments among the 

three groups were also evaluated using Chi-square. Fisher’s exact was 

used to determine if completion of scheduled appointments differed by 

study condition. Odds ratios of scheduling and completing genetic 

counseling were calculated with simple logistic regression, as 

adjustment for demographic variables was not required. In addition to 

the intent-to-treat analysis, we evaluated the primary outcomes after 

removing individuals whose clinician never forwarded the EHR message 

to scheduling, or who we were unable to reach by direct contact 

(treatment per protocol). All analyses were completed using SPSS 

version 24, with the threshold for statistical significance set at α=0.05. 

 

Results 

 

Figure 1 illustrates study participation and main outcomes. Of the 3,865 

women approached, 2,422 (62.7%) participated. We compared race and 

age groups of our participants to that of the overall mammography 

population during the same time period. There was no difference by race, 

though fewer participants were  age 70 (16.9% vs. 22.3%, p<0.0001). 

Of those providing a reason for non-participation (n=869) the most 

common were: lack of time (34.3%), no perceived benefit (20.4%), 

privacy concerns (9.9%), no family history (8.4%) and cancer worry 

(7.1%). Of the 2,442 participants, 658 (27.2%) screened positive, and 

were randomized to follow-up. Screen-positive rates did not differ by 

race, age, education or income (data not shown). A total of 50 screen-

positives (7.6%) had previously undergone genetic counseling and/or 

testing and were eliminated from further analysis. Figure 1 also 

illustrates the outcomes of attempted EHR notification of clinicians and 

direct contact of patients. Figure S1 provides the CONSORT flow 

diagram [33].

 

Table 1: Screen-positive participant demographics.  

Total Screen Positives 

(n=658) 

Scheduled Appointment 

n (% of 78) 

P valuea Completed Appointment 

n (% of 55) 

P valuea 

Age in years 

  

0.905 

 

0.833 

<40 11 (1.7) 1 (1.3) 

 

1 (1.8) 

 

40-69 539 (81.9) 63 (80.8) 

 

43 (78.2) 

 

≥70 108 (16.4) 14 (17.9) 

 

11 (20.0) 

 

Race 

  

0.424 

 

0.021 

White 329 (50.0) 44 (56.4) 

 

37 (67.3) 

 

Black 278 (42.2) 30 (38.5) 

 

14 (25.5) 

 

Other 51 (7.8) 4 (5.1)  4 (7.3)  
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Educationb n=642 n=77 0.445 

 

0.192 

High school or less 62 (9.7) 7 (9.1) 

 

6 (10.9) 

 

Some college 144 (22.4) 13 (16.9) 

 

7 (12.7) 

 

College/prof degree  436 (67.9) 57 (74.0) 

 

42 (76.4) 

 

Incomeb n=562 n=61 0.740 n=41 0.445 

$25,000 or less 54 (9.6) 5 (8.2) 
 

3 (7.3) 
 

$25,001 to $50,000 

$50,001 to $75,000 

81 (14.4) 

125 (22.2) 

8 (13.1) 

17 (27.9) 

 

4 (9.8) 

13 (31.7) 

 

$75,001 or more 302 (53.7) 31 (50.8) 
 

21 (51.2) 
 

Insurance Type 

 

 0.798  0.626 

Private/employer based 355 (54.0) 41 (52.6)  27 (49.1)  

Medicaid/Medicare 121 (18.4) 17 (21.8) 

 

12 (21.8) 

 

Self-Pay 20 (3.0) 3 (3.8) 

 

3 (5.5) 

 

Unknown 162 (24.6) 17 (21.8) 

 

13 (23.6) 

 

aChi-square and Fisher’s exact (n<5). 
bParticipant totals less than number enrolled due to missing data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Study flowchart. 

Appt: Appointment; GC: Genetic Counseling; Hx: History; Pt: Patient. 

 

Table 1 shows the demographics of the screen-positive participants. Half 

of the study participants were white (50.0%) and 42.2% were black. The 

majority were between the ages of 40-69 (81.9%), had a college or 

professional degree (67.9%) and had incomes greater than $75,000 

(53.7%). Demographics did not differ by study group, demonstrating 

effective randomization. There were also no differences in any 

demographic variables between screen-positive individuals who 

scheduled an appointment and those who did not. The frequency of 

completion differed only by race, with black and other race participants 

significantly less likely to complete genetic counseling than white 

participants (p=0.02). 
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Table 2: Genetic counseling appointments by study condition (intent to treat).  

Self-referral 

(Group 1) 

n=207 

EHR Message 

(Group 2) 

n=194 

Direct Contact 

(Group 3) 

n=207 

 

Total 

n=608a 

 

 

P valueb 

  n (% of group)    

Scheduled Appointment 19 (9.2) 39 (20.1) 20 (9.6) 78 (12.8) 0.001 

Completed Appointment 15 (7.2) 24 (12.4) 16 (7.7)  55 (9.0) 0.145 

% Completed of Scheduled 78.9% 61.5% 80.0% 70.5% 0.220 
aParticipants having had previous genetic counseling (n=50) removed; bP value based on Chi-square test. 

 

Table 3: Likelihood of scheduling and completing genetic counseling appointment. 

  Group 2 vs. 1 Group 2 vs. 3 Group 3 vs. 1  

OR (95% CI) 

Intent to Treat (n=608)  

Scheduled Appointment 2.49 (1.38, 4.48)  2.35 (1.32, 4.20)    1.10 (0.55, 2.05) 

Completed Appointment  1.81 (0.92, 3.56)   1.68 (0.87, 1.14)    1.07 (0.52, 2.23) 

Received Intervention (n=444)    

Scheduled Appointment 4.24 (2.27, 7.9)   2.60 (1.36, 4.95)   1.63 (0.82, 3.25) 

Completed Appointment  2.67 (1.3, 5.5)   1.68 (0.80, 3.55)   1.59 (0.74, 3.41) 

Bolded odds ratio indicates significant Chi-square value. 

 

Table 4: Genetic counseling appointments by study condition (received intervention).  

Self-referral 

(Group 1) 

n=207 

EHR Message 

(Group 2) 

n=110 

Direct Contact 

(Group 3) 

n=127 

 

Total 

n=444 

 

 

P valuea 

  n (% of group)    

Scheduled Appointment 19 (9.2) 33 (30.0) 18 (14.1) 70 (15.8) < 0.0001 

Completed Appointment 15 (7.2) 19 (17.2) 14 (11.0)  48 (10.8) 0.024 

% Completed of Scheduled 78.9% 57.6% 77.8% 68.6% 0.173 
aP value based on Chi-square test. 

 

Of the 608 screen-positive participants analysed per intent-to-treat, 78 

(12.8%) scheduled a genetic counseling appointment by the end of the 

study follow-up period (Table 2). Those in Group 2 (EHR message) were 

significantly more likely to schedule (20.1%) compared to those in 

Groups 1 (self-referral) and 3 (direct contact) at 9.2% and 9.6% 

respectively, p<0.001. Individuals in Group 2 were 2.49 times (95% CI 

1.4-4.5) more likely to schedule than those in Group 1, and 2.35 times 

(95% CI 1.3-4.2) more likely than those in Group 3 (Table 3). A total of 

55 (9.0%) of randomized screen-positive participants completed genetic 

counseling, with no difference by group in the rate of completion of 

scheduled appointments (overall 70.5%). This rate of completion of 

scheduled appointments is lower than the 80-85% obtained from routine 

clinic data. The average estimated distance to the primary Winship 

Genetic Counseling Program location was 14 miles based on participant 

zip-codes, excluding six individuals from out-of-state. 

 

Among the screen-positive participants (n=608), 444 (73%) received the 

per-protocol intervention (Table 4). In this analysis, a total of 70 

participants (15.8%) scheduled a genetic counseling appointment. Those 

in Group 2 again had the highest scheduling rate (30.0%), differing 

significantly from both Group 1 (9.2%) and Group 3 (14.1%), p<0.0001. 

The odds ratios for scheduling genetic counseling (among those who 

received the per-protocol intervention) in Group 2 compared to Groups 

1 and 3 were 4.24 (95% CI 2.27-7.91) and 2.6 (95% CI 1.36-4.95), 

respectively (Table 3). Group 2 participants were also more likely to 

have completed a genetic counseling appointment (17.2%) when 

receiving the intended intervention (p=0.02). A majority (n=48) of the 

screen-positive participants who completed cancer genetic counseling 

(n=55) were offered genetic testing in themselves or a family member. 

The remaining seven participants were not offered testing due to 

previous negative BRCA testing in the family (n=2), failure to meet 

specific insurance criteria (n=2), and not considered high-risk on 

clarification of family history (n=3). Excluding those whose family 

history changed upon direct genetic counseling inquiry, 52 of 55 (94.5%) 

were considered appropriate for genetic testing. Of the 37 participants 

who were themselves offered genetic testing, 21 (56.8%) completed the 

process. The remaining patients were still considering (n=7), did not 

have insurance that would cover testing (n=5), or did not want to undergo 

testing (n=4). Variants were identified in six individuals, of which three 

were considered pathogenic: one in BRCA2, one in ATM and one in 

CHEK2. The remaining three (one each in PALB2, FANCC, APC) were 

classified as variants of uncertain significance. 

 

Discussion 

 

There is broad consensus of the benefits of genetic counseling and 

testing of individuals at-risk for HBOC [11, 26, 34]. Unfortunately, a 

majority of those most at-risk have yet to be identified either due to lack 
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of clinician recognition, or poor uptake of cancer genetic counseling and 

testing [5, 6]. B-RST™ was developed and validated to facilitate the 

identification and referral of individuals at-risk for HBOC. This brief 

questionnaire, available online at (Link 2), is highly sensitive for 

identifying individuals who should be referred for cancer genetic 

services [27-29].  

 

We administered B-RST™ 3.0 using a tablet among women presenting 

for screening mammography with the goal of identifying if informed 

self-referral, EHR messaging to the ordering clinician, or direct patient 

contact resulted in the highest rate of scheduling and uptake of cancer 

genetic services. Our results suggest that administration of B-RST™ via 

tablet is feasible in a busy mammography clinic, with reasonable interest 

and participation rates in a study setting. Among those identified at 

increased risk for HBOC (27.2%), the overall frequency of genetic 

counseling scheduling and completion was 15.8% and 10.8% 

respectively in the per-protocol analysis. While EHR messaging of the 

ordering clinician was found to be the most effective method of referral 

for both scheduling (30.0%) and uptake (17.2%) of genetic counseling, 

these rates remain less than ideal. However, our uptake rate was not 

dissimilar from that reported in previous studies 3% to 50% [17-25]. 

While overall uptake was low, only 8% of screen-positive participants 

had previously received genetic counseling, suggesting a substantial 

increase in the identification of at-risk individuals. 

 

We believe that lack of direct communication between the patient and 

clinician regarding the screen-positive result may have influenced 

outcomes. Scheduling rates were 30% when the clinician responded to 

the EHR message by forwarding the patient information to the Cancer 

Genetics scheduling staff as recommended, compared to 7% when 

he/she did not. However, if the clinician had the opportunity to discuss 

the B-RST™ result with the participant, it is likely that uptake would 

have increased. In follow-up qualitative interviews with individuals who 

did not complete genetic counseling, Kne et al. found that women 

desired a discussion with their clinician and a recommendation that they 

seek cancer genetic services [18]. Other studies have demonstrated the 

importance of clinician recommendation in maximizing utilization of 

genetic counseling and testing [35, 36]. To reflect a real-world setting 

however, we chose to follow the routine clinical protocol, where patients 

are referred for genetic counseling by the clinician sending the patient 

information to schedule via the EHR. 

 

Previous studies have also shown less than ideal uptake of cancer genetic 

services among unaffected women who screened as high-risk [18, 21-

23]. With respect to method of follow-up, patient contact via letter seems 

to result in lower levels of uptake than direct patient contact by a trained 

individual [18, 21-23]. To our knowledge, only one prior study 

randomized screen-positive individuals to alternate types of follow-ups. 

Pasick et al. screened 1212 women calling in to a public health breast 

and cervical cancer telephone service. Among the individuals identified 

at high-risk (14%), 39% of those randomized to direct contact with an 

immediate offer of free genetic counseling received services, vs. 4.5% 

of those receiving a brochure [21]. It is likely that the immediate offer of 

a free service, vs. notifying the scheduler in accordance with our clinical 

protocols, influenced these higher uptake rates. 

 

Another factor that likely affected uptake was the lack of availability of 

telephone genetic counseling in our system at the time. Paris et al. found 

an uptake rate of 67% when patients were contacted by a genetic nurse 

specialist who provided telephone consultation [25]. Pasik et al. found 

increased uptake of genetic counseling when telephone counseling was 

offered compared to in-person only [21]. While travel was not likely a 

large barrier in our case given the average distance to cancer genetic 

services was 14 miles, the convenience of telecounseling may have 

resulted in higher uptake. Several studies have suggested both outcome 

equivalency (knowledge and satisfaction) and patient preference for 

telephone genetic counseling over in-person genetic counseling [37]. 

 

Robinson et al. reported one of the largest clinical HBOC screening 

projects to date [22]. A modified version of the original paper-based (B-

)RST was administered to 61,294 underserved women and 24,131 

insured women undergoing screening mammography. The underserved 

cohort received direct contact from a patient navigator, resulting in 51% 

obtaining a referral to genetics, with half of these completing the 

appointment. For the insured cohort, high-risk status was noted in the 

mammography report, and only 13% received a clinician referral to 

genetics, though 85% completed the appointment. In contrast, we saw a 

higher referral rate (56.7%) with clinician notification via EHR 

messaging in our mostly insured cohort, and a lower completion rate of 

scheduled appointments (57.6%), which was not significantly different 

from the completion rate in the self-referral or the direct contact groups. 

 

These past studies suggest that uptake among the underserved may be 

substantially enhanced by direct contact and assistance with scheduling 

and follow-through. Whether our method of EHR messaging to the 

ordering clinician, vs. notification via mammography report results in 

differential uptake requires investigation. Our results indicate direct 

contact may not be more effective in a mostly insured population. Given 

that direct patient contact requires significantly more resources with 

respect to time and personnel, we suggest that automated EHR 

messaging and email follow-up to the patient may be the most effective 

and efficient approach for insured populations. The B-RST™ 3.0 screen-

positive rate of 27.2% in this study is substantially higher than the 5-6% 

found with the earlier versions [22, 27, 32]. There are several potential 

explanations for this, including the changes made to increase the 

sensitivity of the B-RST™ 3.0 version, the mammography setting, 

selective participation of those at increased risk, and an older cohort 

(mean age 58.4 years, SD=10.8) [29]. The higher screen-positive rate is 

consistent with the broader criteria for HBOC counseling and testing put 

forth by the National Comprehensive Cancer Network [38]. 

 

While our 63% participation rate was less than preferred, it is reasonable 

for a non-incentivized study in this type of setting. Our results are limited 

by the lack of complete demographic data of non-participants. However, 

in comparison to the general mammography population, there was no 

difference in participation by race, and by age it differed only in the  70 

years category. The primary reason for non-participation of “I do not 

have time to participate”, would be eliminated if completing B-RST™ 

became a routine clinical practice. Generalizability of this study is 

limited by our mostly insured, educated and higher SES participant 

population. However, over 40% of participants were black, indicating 

these findings are likely relevant to this insured sub-population, 

especially as participation did not differ by race. We suspect there was 

https://brcagenescreen.org/
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some participation bias that may have skewed the screening outcomes, 

particularly the proportion who screened positive or negative-moderate. 

This is supported by the finding that 8.4% of non-participants reported 

“no family history” as the reason for non-participation. Another 

limitation of our study is the relatively low number of screen-positive 

individuals who completed genetic counseling and testing, as it 

precluded meaningful conclusions regarding the clinical utility of B-

RST™ in terms of identifying mutation carriers. However, the fact that 

95% of those who pursued genetic counseling were considered 

appropriate for genetic testing, in themselves or a family member, 

demonstrates utility with respect to identification of at-risk individuals. 

Strengths of our study include application in a real clinical setting, the 

overall number of participants, the effectiveness of randomization, the 

depth of follow-up, and racial diversity. 

 

As the results of this study suggest that screening with B-RST™ 3.0 in 

mammography settings is feasible, and that notification of the ordering 

clinician via EHR maximizes scheduling rates, implementation as 

routine clinical care should be considered in insured populations. Pre-

education of ordering clinicians and their staff about B-RST™ 3.0 and 

screen-positive implications, as well as email (or patient portal) contact 

with individuals who do not schedule genetic counseling would be 

expected to maximize uptake. This follow-up could be automated within 

the EHR system to increase efficiency. To eliminate patients being 

scheduled who may have completed the tool incorrectly, we would 

suggest a brief conversation with the patient prior to the appointment to 

confirm the family history reported. Such follow-up could be conducted 

by genetic counseling assistants who are increasingly used in this 

manner to maximize the time genetic counselors have to see patients 

[39]. Future studies should evaluate implementation via primary care 

clinicians, for example at routine annual physicals. B-RST™ 3.0 could 

be completed by a nurse or medical assistant or self-administered by the 

patient. The clinician would see the result immediately, be able to talk in 

real-time with the patient about the implications and make a direct 

referral to genetic counseling during the visit. 

 

There remains a need to identify individuals at risk for HBOC for referral 

to genetic services. Use of B-RST™ 3.0 as a screening tool in 

mammography with EHR follow-up, and potentially in primary care 

settings, could increase the number of at-risk individuals who receive 

these services. However, until barriers to uptake of genetic counseling 

and testing are addressed at a systems and population level, there will 

remain underutilization of these services and therefore missed 

opportunities to improve public health using this personalized medicine 

approach. 
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