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Abstract

Objective: A paradigm shift has occurred in evidence-
based breast cancer screening and prevention recommen-
dations towards a personalized risk assessment-based ap-
proach. A resulting trend is dramatic growth in new High 
Risk Breast Clinic (HRBC) programs incorporating a front-
end risk assessment. There is a lack of standardized infor-
mation on the implementation of these emerging programs 
which are characterized by substantial variation. The objec-
tive of this study is to collect and synthesize information de-
scribing the current state of the U.S. national landscape of 
HRBCs, and to develop a conceptual framework for evaluat-
ing these programs. 

Methods: A national environmental scan based on a sur-
vey of HRBC programs combined with a review of literature 
and publicly available information used systematic methods 
to identify programs and develop a conceptual framework 
and data collection instrument based on key program char-
acteristics. Results analysis uses descriptive statistics to 
report on the variability in attributes organized by several 
domains to identify differences between HRBC programs.

Results: Information from more than 100 U.S. HRBC pro-
grams is synthesized using a conceptual framework of at-
tribute domains. Analysis of program attributes summarizes 
variation within the following categories:  target population, 
access criteria, structure, staff composition, coordination of 
services, risk assessment methods, services, workflow, im-
plementation barriers and facilitators, and use of outcome 
measures. 

Conclusions: The environmental scan findings and con-
ceptual framework are important first steps in describing 
HRBC programs which can be used to inform and facilitate 
their development, implementation and evaluation using a 
standardized approach. Future work and implementation 
can lead to improvements in the quality and delivery of per-
sonalized, evidence-based breast cancer screening and pre-
vention care provided to women of all risk levels and con-
tribute to optimizing breast cancer screening outcomes.
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Figure 1: High Risk Breast Clinics Program Conceptual Framework.

Introduction

Breast cancer is the most common type of cancer in the U.S. 
with 279,100 new cases expected in the United States in 2020 
[1]. While routine mammography screening is associated with 
early detection and a reduction in death rates from breast can-
cer [2], it is also associated with a larger than is generally recog-
nized rate of overdiagnosis, or the diagnosis of a “cancer” that 
would otherwise not cause symptoms or death, [3,4] and over-
treatment [5]. The national burden of breast cancer overdiag-
nosis and overtreatment is estimated at $4 billion annually [6].

There has been growing evidence-based consensus support-
ing the inclusion of breast cancer risk assessment in routine 
care to deliver personalized risk-based screening, represent-
ing a paradigm shift away from one-size-fits-all screening [7]. 
Risk-based screening is considered more effective at achiev-
ing population health and patient-centered care objectives 
of shared decision making, accurate and timely diagnosis [8], 
appropriate use of breast cancer screening practices, including 
MRI and referrals for genetic counseling, and reducing inappro-
priate screening that disproportionately causes overdiagnosis 
and overtreatment [9]. 

While there is some variation among national guideline-is-
suing organizations (US Preventive Services Task Force (USPSTF) 
[10], American Cancer Society (ACS) [11], American College of 
Radiology (ACR) [12], American College of Obstetrics and Gy-
necology (ACOG) [13]) on the specific timing and frequency of 
breast cancer preventive screening, they increasingly support 
risk-stratified approaches. Current evidence-based guidelines 
recommend different screening strategies for different levels of 

breast cancer risk, which can be quantified through various risk 
assessment models [14] (e.g., Gail [15], Claus [16]).

To implement the recent proliferation of risk factor-based 
guidelines and requirements for breast cancer screening and 
prevention, there has been substantial growth in new “high risk 
breast clinic” (HRBC) programs. According to a 2015 survey of 
78 Oncology Roundtable members, almost 30 percent already 
had a high risk breast clinic and 36 percent planned to develop 
an HRBC within two years [17]. HRBC programs providing indi-
vidualized multidisciplinary care emerged as a means for deliv-
ering  personalized evidence-based healthcare beginning with 
risk assessment and personalized screening and prevention 
strategies followed by the continuum of care subsequent to a 
breast cancer diagnosis. Programs offer coordinated care which 
may include clinical examinations, breast imaging/radiology, 
risk counseling and education, genetic counseling and testing, 
care navigators, oncology services, support groups, and clinical 
trials [18,19]. These programs, however, are characterized by 
substantial variation [19].

While there are a number of articles describing individual 
programs in the literature which we used to identify programs 
as well as inform our conceptual framework, currently there is 
very limited information available describing the variation in 
implementation approaches of risk assessment-based, individu-
alized care for breast cancer screening and prevention, and no 
effectiveness evidence. The objective of this study is to collect 
and synthesize information describing the current state of the 
U.S. national landscape of HRBCs, and to develop a conceptual 
framework for evaluating these programs.

Ob
je

ct
ive

①  identify individuals at increased risk for breast cancer and provide
        guideline-based breast cancer screening and prevention recommendations

② manage surveillance for individuals at increased risk for breast cancer

③ provide genetic counseling for individuals at risk for hereditary cancer

④ manage surveillance for individuals with hereditary cancer risk

⑤ provide risk assessment, risk management, and cancer treatment

High Risk Breast Programs/Clinics Conceptual Framework

Po
pu

la
tio

n

①  any individual concerned about breast cancer risk

② all women presenting for screening mammography

③ only individuals above population level risk for breast cancer

④ only individuals with a suspected or known hereditary mutation

Access Criteria 

Objective and Target Population

① self vs. physician referral criteria
② eligibility criteria or guidelines

③ family cancer history criteria

④ personal cancer history criteria 

⑤ genetic susceptibility criteria

Structure

Process

Services Risk Assessment Models Guidelines Workflow Barriers and 
Facilitators

① individual risk assessment
② medical consultations 

⑥ breast imaging
⑦ genetic counseling/testing
⑧ chemoprevention
⑨ prophylactic surgery

① Gail Model
② Tyrer-Cuzick Model 
③ BRCAPro Model
④ Myriad Model 
⑤ Claus Model
⑥ BOADICEA
⑦ NCCN

① USPSTF
② NCCN
③ ACOG
④ ASBS 
⑤ NSGC
⑥ ACR

① patient receives estimated risk for carrying a BRCA mutation
② patient receives estimate of personal risk of breast cancer
③ provider counsels patient for managing risk and discusses options

⑤ provider and patient design a personalized program 
⑥ patient receives personalized recommended action plan
⑦ recommendations communicated to other relevant providers

① time
② location
③ staff
④ costs 
⑤ liability
⑥ distress

Coordination
② patient scheduled with multiple
       specialists in coordinated visit(s)

③ shared office space
       between multidisciplinary
       providers

⑧ data tracking on the patient 
       (e.g. services needed) in addition
       to medical record

⑦ storage of patient risk score
       in electronic medical record

Outcome
Measures

① uptake of
       recommended
       services

② reattendance / 
      follow-up visits

③ risk level of
       program
       participants

⑥ number of risk
       assessments
       conducted

⑦ referrals to 
program (number, 
type, and/or reason)

⑦ ACS

⑩ mental health counseling
⑪ nutrition counseling
⑫ other wellness related 
⑬ research/clinical trials
⑭ education

⑧ Couch Model
⑨ Shattuck-Eidens Model
⑩  Penn II 
⑪ BCSC Model

③ risk management
④ follow-up surveillance
⑤ coordination of services

⑧ ASCO

⑦ reimbursement
⑧ coordination

④ eligibility for preventive services assessed and discussed
○ genetic testing ○ MRI screening, 
○ chemoprevention ○ prophylactic surgery

① multidisciplinary care team ⑤ multidisciplinary provider
       conferences/meetings

④ overlapping scheduling
       staff

⑥ specified nurse/patient
       coordinator/navigator

④ percentage of
      patients that meet
      guideline criteria
      for preventive
      measures

⑤ imaging methodology used
       by those in long term
       surveillance

① operates under or separately from Breast Cancer Program 

② timeframe for surveillance management
○ one time risk evaluation, personalized recommendations up to and including genetic testing 
○ provides follow-up services and management for screening and prevention over time
○ provides both one-time risk evaluation and follow-up services
○ provides a one-time risk evaluation with coordinated referrals
○ provides risk evaluation and some specialty services with coordinated referrals as needed

③ Risk stratification across other available programs in the organization for: 
○ those with known or suspected hereditary cancer risk
○ only those with a known genetic mutation
○ those at increased breast cancer risk (with or without genetic susceptibility)
○ all or select populations (i.e. newly diagnosed cancer) using EMR/EHR-based screening
○ those with abnormal breast imaging/clinical findings
○ those with ovarian cancer risk

④ risk assessment and risk management department(s) 
○ medical/surgical oncology ○ genetic counseling/cancer genetics
○ general surgery               ○ radiology
○ breast center                              ○ women’s health services

⑤ staff composition
○ medical/gynecologic/surgical oncologist    ○ general/breast surgeon
○ radiologist/breast radiologist         ○ genetic counselor/geneticist 
○ physician assistant ○ nurse (LN, LPN, APN)
○ nurse/patient navigator/coordinator ○ gynecologist
○ pathologist ○ psychologist/psychiatrist  
○ support staff ○ other physician

Structure
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Methods

Search strategy

A search strategy was used to achieve two main objectives: 
1) identify HRBC programs to survey, and 2) identify program 
attributes based on publicly available information to develop 
a conceptual framework to generate the survey domains and 
responses. We applied the following three characteristics as in-
clusion criteria to the search results to identify organizations eli-
gible for the survey:  1) a front-end individual breast cancer risk 
assessment process based on at least one validated risk assess-
ment method; 2) patients’ breast cancer risk assessment results 
used in conjunction with guideline-based recommendations for 
screening and prevention services; and 3) U.S.-based program. 
The search for programs was conducted using multiple modes:  
1) a literature search of PubMed and Medline databases, 2) a 
web-based search, and 3) professional contacts. The web-based 
search was used to identify programs through their websites 
or the websites of affiliated organizations, and additional pro-
grams were identified through project team members’ profes-
sional contacts, including the National Society of Genetic Coun-
selors. 

Survey development 

Profiles of each HRBC program identified were created us-
ing publicly available information from their websites and/or 
available literature. Using these profiles and additional publicly 
available information, a conceptual framework was created to 
identify program domains and their corresponding attributes to 
serve as a framework for developing the survey (Figure 1). The 
survey underwent multiple iterations and was reviewed by proj-
ect team members and clinicians, and pilot tested by genetic 
counselors working at Geisinger’s High Risk Breast Clinic and 
Inherited Risk Clinic. The project team also consulted with Geis-
inger’s Survey Research and Recruitment Core (Survey Unit) on 
the survey design and dissemination methods. 

Survey dissemination

Information collected during the compilation of the HRBC 
program profiles included contacts with all potentially relevant 
individuals within the programs such as program coordinators, 
program directors, breast surgeons, etc., who would be appro-
priate survey respondents. A research assistant also contacted 
each of the programs identified by phone and/or fax to de-
scribe the research and request information on their personnel 
who would be best qualified to respond to the survey. In cases 
where multiple individuals were identified, the survey was sent 
to more than one person to increase the likelihood of a posi-
tive response. In addition, if there was a relationship between a 
program contact and a project team member, they made direct 
contact and provided the survey link. If a program was identified 
from the literature, the corresponding author was contacted. 
REDCap [20] was used for administering the survey during 2018 
which was sent by email and/or fax with a cover letter to the 
identified contacts with an individual survey web-based link.    

Results

HRBC program search

Overall, of the 130 programs identified, we were able to ob-
tain at least one email address of an appropriate contact for 60 
of the programs, and a fax number alone for an additional 20 
programs, for a total of 80 programs contacted.  Sixteen pro-
grams responded, for an overall response rate of 20 percent (27 

Table 1: HRBC Program Search Results.

Records identified through database/literature search 6092

Number of records after duplicates removed 4531

Number removed:

•	 Off topic/other 1500

•	 Program not U.S.-based 39

•	 Program did not meet other inclusion criteria 7

2985

Number of programs identified from the literature search 15

Number of programs identified from the web search 98

Number of programs identified from professional contacts 17

Total number of programs identified 130

Demographic characteristics (domain I)

Responding programs were evenly distributed across four 
geographic regions (Northeast, Midwest, South, and West).  A 
substantial proportion of programs (44 percent) served less 
than 100 patients per month (range:  20 - 5,800).  The program 
with the highest volume indicated they perform risk assess-
ments on anyone presenting for any kind of imaging. One-half 
of the programs saw between 5 and 80 new patients per month.  
One-fourth of the programs with 100 to 400 new patients per 
month were all based in Genetic Counseling/Cancer Genetics 
departments.

Objective and population (domain II)

•	 Program objective 

Most programs responding aimed to identify women at in-
creased risk. Well over half the programs aimed to provide a 
range of care for women at increased risk for breast cancer in-
cluding managing surveillance, providing genetic counseling for 
any hereditary cancer, providing care for those with hereditary 
risk, and providing risk assessment, risk management and can-
cer treatment.  

•	 Target population

The programs responding were split between targeting all 
women/any women concerned about risk (56 percent) versus 
only those with increased risk (44%).  Other notable target pop-
ulation information obtained from publicly available informa-
tion included women with abnormal biopsy results and women 
with noninvasive breast cancer that had been treated with sur-
gery or radiation therapy.  Individuals with above population-
level risk for breast cancer may include those with a strong 
personal or family history of breast or any cancer.  One-fourth 
of the programs responding specifically targeted underserved 
and/or minority women at risk for breast cancer.

•	 Program access criteria

Most of the surveyed programs did not require a physician 
referral, and almost all of the programs accepted self-referrals.  
However, almost 40 percent had referral guidelines based on 
definitions for a high-risk population. Of these, 40 percent had 
family cancer history related guidelines, 30 percent had some 
type of personal cancer history guidelines, and almost one-third 

percent for programs contacted by email only).  Table 1 details 
the search strategy results and the programs identified.  
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Table 2: Core Program Staff Composition.

Coordination (domain IV)

At least half the responding programs reported using the 
following to facilitate coordination: 1) scheduling patients with 
multiple specialists in coordinated visit(s); 2) having multidis-
ciplinary provider conferences/meetings; 3) performing data 
tracking on patient (e.g. services needed) in addition to medical 
record; and 4) storing patient risk score in electronic medical 
record (almost 90 percent). Having a delegated role for coordi-
nation was also noted in program profiles as well as in the litera-
ture [21]. As shown in Table 2, a multidisciplinary team is a key 
component of coordination with almost 40 percent of programs 
having a nurse/patient navigator. Additional elements of coor-
dination and communication both with patient and provider(s) 
are detailed under Risk Assessment Workflow (Table 4).  

Table 3: Program Services Offered.

had guidelines relating to personal or family genetic suscepti-
bility to cancer.  About one-fourth of the programs had refer-
ral guidelines based on risk assessment scores.  Other notable 
variations in program access criteria found from publicly avail-
able information included staff obtaining prior authorization to 
determine whether the patient meets criteria prior to schedul-
ing a visit.  

Structure (domain III)

•	 Department affiliation

Most programs responding operated under a Breast Cancer 
Program/Clinic. Almost 40 percent of the programs were based 
in Genetic Counseling/Cancer Genetic departments, with an-
other 40 percent of the programs distributed between Oncol-
ogy/Surgical Oncology, General Surgery, and Radiology. The 
remainder of the programs were based under a Breast Cen-
ter, Women's Health Services, or under multiple departments 
(Breast Surgery and Radiology).

•	 Program care management timeframe 

Most of the programs responding provided follow-up ser-
vices and management of screening and prevention over time.  
Less commonly reported approaches included providing a one-
time risk evaluation with personalized recommendations up 
to and including genetic testing, providing both one-time risk 
evaluation and follow-up services, providing a one-time risk 
evaluation with coordinated referrals, and providing risk evalu-
ation and some specialty services with coordinated referrals as 
needed.  

•	 Related programs in organization

Over half of the respondents indicated their organizations 
offer a program specific to patients with known genetic muta-
tions, and most had programs for women at increased breast 
cancer risk, with or without genetic susceptibility.  

•	 Staff composition

The majority of programs responding to the survey were led 
by a General/Breast Surgeon or Breast Surgical Oncologist, fol-
lowed by a Genetic Counselor/Geneticist. Oncologists (Medi-
cal/Gynecologic/Surgical) were the leading specialty reported 
as core program staff, followed by Genetic Counselor/Geneti-
cists, and General/Breast Surgeons.  All specialties included in 
the core program staff are listed in Table 2.  

Staff Composition (Core Provider) n (%)

Medical/Gynecologic/Surgical Oncologist 14 (88%)

Genetic Counselor/Geneticist 13 (81%)

Nurse (LN, LPN, APN) 10 (63%)

General/Breast Surgeon 7 (44%)

Nurse/Patient Navigator 6 (38%)

Radiologist/Breast Radiologist 5 (31%)

Physician Assistant 3 (19%)

"Other" responses

Psychologist 2 (13%)

Support Staff 2 (13%)

Gynecologist 1 (6%)

Gastroenterologist 1 (6%)

Pathologist 1 (6%)

Other Physician 1 (6%)

Services Offered Core Clinic Service (n) (%) Coordinated via Referral (n) (%)

Individualized comprehensive breast cancer risk assessment 16 (100%) 0 -

Genetic counseling and testing 13 (81%) 3 (19%)

Breast imaging 11 (69%) 5 (31%)

Chemoprevention 10 (63%) 5 (31%)

Medical consultations with specialists 8 (50%) 7 (44%)

Risk reducing/prophylactic surgery 8 (50%) 7 (44%)

"Other" responses

Research 1 (6%) - -

Wellness 1 (6%) 1 (6%)



MedDocs Publishers

5Annals of Breast Cancer

Risk assessment, models, and guidelines (domain V)

•	 Risk assessment

Genetic Counselors performed the risk assessment in over 
half of the programs responding to the survey, followed by 
nurse practitioners/advanced practice registered nurses/oncol-
ogy certified nurses, physicians or surgeons, and physician as-
sistants.  About one-third of the programs had multiple types 
of providers perform the risk assessment. Programs obtain the 
patient intake information via a variety of methods including a  
questionnaire administered by paper and/or electronically prior 
to or during an appointment, and/or recorded by provider/staff 
via discussion during an appointment.  Two programs noted 
that a genetic counselor contacts the patient prior to the visit to 
collect family history information.

•	 Models

Programs were asked about the types of models used to con-
duct risk assessments and to note whether the models were 
primary, secondary, and/or taken into consideration. All pro-
grams responded that multiple models were used. Tyrer-Cuzick 
was the most common primary model (almost 70 percent), fol-
lowed by the Gail model and the questionnaire based on NCCN 
Guidelines which each had 38 percent.  In terms of software, 
half of the programs utilized either Cancer Gene software or 
Hughes riskApps (CRA Health). Other models considered prima-
ry or secondary were BRCAPro, Claus, modified Gail allowing for 
incorporation of other factors, Myriad, and BOADICEA.  

•	 Guidelines

All programs responding considered multiple guidelines.  
The National Comprehensive Cancer Network (NCCN) guide-
lines were the most commonly reported among the primary 
guideline(s) used.  Other guidelines included:  U.S. Preventive 
Services Task Force (USPSTF), American College of Obstetricians 
and Gynecologists (ACOG), American Society of Breast Surgeons 
(ASBS), National Society of Genetic Counselors (NSGC), Ameri-
can College of Radiology (ACR), and The American Cancer Soci-
ety (ACS).

Services (domain VI)

The services offered by the programs responding are listed in 
Table 3, and the majority are conducted by the core program (or 
administered by core program staff) or via referrals.

Risk assessment workflow (domain VII)

The post-risk assessment evaluation and consultation pro-
cesses performed by the majority of respondents are detailed 
in Table 4. Half of the respondents reported multiple types of 
providers performing the risk management consultation. The 
most common type of provider performing the risk manage-
ment consultation is a nurse practitioner (50%), followed by a 
genetic counselor (38%), physician (31%), and surgeon includ-
ing breast surgeon, or surgical oncologist (25%).  

Barriers and facilitators (domain VIII)

•	 Barriers

The most commonly reported barriers affecting HRBC pro-
gram operations were insurance reimbursement not covering 
the total costs of program services followed by a lack of insur-
ance coverage for genetic testing/other services for high risk 
patients. Barriers also included program costs (e.g., staff sala-
ries/training expenses). Other barriers identified from the initial 
search included: implementing screening and prevention rec-
ommendations across multiple disciplines, lack of knowledge 
by other providers on latest guideline recommendations, need 
for revenue generation, tracking downstream revenue genera-
tion, providing resources (e.g. training time), patient concern 
over the potential for insurance discrimination (e.g. loss of 
health insurance), low participation rate, and potential exclu-
sion of increased risk patients due to eligibility criteria.

•	 Facilitators

The most commonly reported program facilitator was "ap-
propriate physical location," followed by "appropriate special-
ized staff."  Facilitators also included "sufficient amount of time 
to conduct risk evaluation and counseling."  Other facilitators 
included: coordinating staff schedules across disciplines (e.g., 
having designated times with providers from multiple disci-
plines at the program/clinic), coordination/streamlining patient 
visits and care by designated staff (e.g., navigator), standardiz-
ing all reports/letters/documentation (e.g., to other healthcare 
providers), raising awareness of the program, efficient risk as-
sessment process, updating other providers on latest guideline 
recommendations, community lectures/education on genetic 
counseling, and physician involvement/interaction with pa-
tients to improve adherence to screening and prevention guide-
line recommendations.

Table 4: Post-Risk Assessment Evaluation, and Consultation Processes.

Risk Assessment, Evaluation, and Consultation Process Actions n (%)

Visit summary and recommendations communicated to other relevant providers (e.g., primary care) 16 (100%)

Provider counsels patient for managing risk and discusses options 16 (100%)

Patient receives estimate of 5-year and/or lifetime breast cancer risk 15 (94%)

Provider and patient together design a personalized program of breast cancer screening and prevention/
shared decision-making

15 (94%)

Patient receives personalized recommended action plan 14 (88%)

Patient receives estimated risk for carrying a BRCA mutation 13 (81%)

Other* 3 (19%)

*One respondent provided each of the following:
•	 Weekly risk/genetics meeting for review of: 1) new publications or other developments such as change in guidelines, 2) dif-

ficult family histories, and 3) all gene-positive patients to outline follow up plan and for testing family members.
•	 Detailed breast density risk discussion and the need for supplemental screening.     
•	 Follow patients to encourage adherence to plan, schedule breast MRI, and perform clinical breast exam as needed.  
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Discussion

This environmental scan of U.S. programs implementing risk 
assessment-based breast cancer screening addresses an im-
portant knowledge gap concerning how the shift in evidence-
based guidance to personalized, risk-based screening is being 
translated into practice. A personalized risk assessment-based 
approach to breast cancer screening offers the potential to be 
more effective and efficient at delivering beneficial preventive 
care to women of all risk levels, and importantly is likely to per-
form better at identifying high-risk women who may be offered 
more targeted screening and risk reduction services. As more 
evidence for breast cancer risk stratification, screening and pre-
vention continues to emerge, a risk assessment-based screen-
ing model such as High Risk Breast Clinic (HRBC) programs is 
likely better prepared to incorporate new findings and imple-
ment updated recommendations.

This is the first study to:  1) describe and categorize the attri-
butes of HRBC programs, and 2) compare characteristics across 
surveyed programs. The approach employed relied on both 
survey responses and publicly available information on identi-
fied programs, which were used to develop a conceptual frame-
work. The primary limitation of this study is the small number 
of survey respondents. The detailed nature of the survey may 
have contributed to a lower response rate.  Nonetheless, this 
study provides an important first step in identifying program 
characteristics and domains, and in assessing variations in key 
elements including differences in implementation.  Dissemina-
tion of these results may be useful to existing programs as well 
as to organizations developing new programs by providing in-
formation that may facilitate implementation on a larger scale.   

Although HRBC programs appear to offer a promising ap-
proach for implementing risk-assessment based screening and 
preventive services, they do not yet constitute a defined model, 
and further work is needed to standardize and provide infor-
mation characterizing these programs, their variations, and ul-
timately evaluating their performance. The results of this initial 
environmental scan of surveyed programs and publicly avail-
able information is a first step. The development of a formal-
ized care model can aid in evaluation of these programs, which 
offer the potential for improved adherence to effective breast 
cancer screening and preventive care as well as increased use 
of shared decision making. Current non-HRBC approaches to 
breast cancer screening do not yet routinely integrate individu-
alized, risk assessment, which is also impeded by a lack of con-
sistency in breast cancer screening guidelines. This study’s re-

sults demonstrate that HRBC program efforts to improve uptake 
of risk assessment tools linked to evidence-based breast cancer 
screening and prevention practices can facilitate implementa-
tion of a personalized risk-based approach, and offer the poten-
tial to improve outcomes for women of all risk levels.
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