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Introduction: While there is strong evidence supporting family cancer
history screening as a tool for risk-stratified cancer screening, challenges in
implementation remain. Many e�orts tend to focus solely on the high-risk
pathway neglecting the entire patient population. This study aims to capture
primary care providers’ perspectives on implementing genetic-informed, risk-
stratified mammography screening guidelines.

Methods: Semistructured interviews were conducted involving 14 providers
and 5 practice leaders across 2 Georgia healthcare systems between November
2020 and May 2021. Interviews assessed the barriers and facilitators at
patient, provider, and system levels using the Consolidated Framework for
Implementation Research. Thematic analysis was conducted using MAXQDA,
and Fishbone analysis was applied to summarize the results.

Results: Barriers and facilitators di�ered between high- and low-risk pathways.
For high-risk pathways, barriers included limited provider knowledge and unclear
referral protocols, while facilitators included established relationships between
providers and genetic professionals and e�ective electronic health record
systems. For low-risk pathways, barriers centered on provider acceptance,
guideline inconsistency, and risk communication challenges.

Conclusion: E�ective implementation of risk-stratified breast cancer screening
requires tailored strategies to address pathway-specific barriers. Integrating
ongoing education, clinical decision support, and workflow alignment may
enhance program adoption.
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Introduction

The U.S. Preventive Services Task Force (USPSTF) endorses

family history-based screening as a frontline public health strategy

to risk-stratify populations for tailored cancer prevention services

(also known as precision public health) (1). With hereditary breast

and ovarian cancer (HBOC), brief screening tools have been

validated for identifying the 5%−10% of women who should be

referred for genetic counseling and testing. Those with BRCA

mutations can receive tailored life-saving prevention and treatment

options (1). However, using these family history screenings will

result in 85%−90% of women finding out they are not at

risk for HBOC. These women, in turn, meet the criteria for

initiating mammogram screening at age 40 and continuing biennial

screenings thereafter. Strong evidence now supports risk-stratified

screening regimens as the veritable “win–win,” affording early

cancer detection and reducing patient burden and health care

costs (2).

Controversy persists regarding the appropriate age to begin

mammography screening and the best screening interval for

women with an average risk for breast cancer (3). Specifically, the

USPSTF, the American Cancer Society (ACS), and the American

College of Radiology (ACR) each have different screening

guidelines (4). Although mammography is widely acknowledged

to be a critically important tool for breast cancer screening,

its use can have adverse effects, including the possibility of

false-positive results, which can cause anxiety and psychological

stress and expose women to unnecessary treatment, pain, and

side effects (5, 6). In addition, racial disparities in screening

mammography use are evident in Black and Hispanic populations

(7, 8). For these women, the pursuit of unwarrantedmammography

presents substantial logistical challenges and increased demand for

limited resources. While we must ensure access to mammography

screening, risk-stratified recommendations would mitigate an

inappropriate demand for limited resources.

There are various challenges in implementing risk-stratified

screening guidelines. Mammography screening practices operate

within complex health system structures, including provider and

patient behaviors. Our pilot work showed that patients struggle

to distinguish between inherited vs. sporadic breast cancer risk

(9). Additionally, providers fear that deviating from a single

community-standard care pathway for screening would increase

the risk of medical malpractice claims (10). Although electronic

health record (EHR) prompts can help bridge care gaps (such as

those related to screenings and immunizations), the logic behind

them may be unclear or based on outdated recommendations.

These factors can interact [for e.g., populations with low trust

in medical systems may view that varied screening intervals

are not based on risk but rather on providers refusing to offer

necessary care (11)]. Successfully adopting risk-based guidelines

requires prospectively identifying barriers to a seamless workflow

integration and strategies for increasing patient and provider

buy-in (12).

The overarching goal of this study is to characterize provider

perceptions of facilitators and barriers to implementing genetic-

informed risk-stratified mammography screening in primary care

practices in Georgia. The specific aims are to (1) explore health

care providers’ awareness and perceptions of the genetic-informed

risk-stratified mammography screening guidelines, perceived

barriers, and facilitators to its implementation in primary

care practice and (2) identify implementation strategies to

address barriers that providers raise that are most amenable

to interventions.

Methods

Study design

Between November 2020 and May 2021, semistructured phone

interviews were conducted involving 14 providers and 5 leaders

recruited from Emory Healthcare primary care clinics and Phoebe

Health Care. The structured interview questions were based on

the Consolidated Framework for Implementation Research (CFIR)

to assess barriers and facilitators at multiple levels (13). In this

study, we define the “high-risk screening pathway” according

to the USPSTF guidelines, which recommend that “primary care

clinicians assess women with a personal or family history of breast,

ovarian, tubal, or peritoneal cancer or who have an ancestry

associated with BRCA1/2 gene mutations with an appropriate brief

familial risk assessment tool. Women who had a positive result

on the risk assessment tool should receive genetic counseling

and, if indicated after counseling, genetic testing” (1). The “low-

genetic risk screening pathway” refers to the discussion of biennial

mammography screening for average-risk women aged 50–74

years, which was supported by the 2016 USPSTF guidelines (14)

and several international mammography screening guidelines (3).

Average-risk women were defined as asymptomatic women who

do not have preexisting breast cancer or a previously diagnosed

high-risk breast lesion and who are not at a high risk for breast

cancer because of a known underlying genetic mutation (such

as a BRCA1 or BRCA2 gene mutation or other familial breast

cancer syndrome) or a history of chest radiation at a young age.

The institutional review board of Emory University approved this

study (IRB00113501).

Recruitment

We enlisted key stakeholders, including primary care providers

and organizational leadership staff, who were involved in the breast

cancer risk assessment and screening. We targeted two primary

care settings to represent health care organizations with different

insurance structures that serve rural and urban catchment areas

and diverse patient populations. Primary care clinics of Emory

Healthcare are part of a large academic medical center, with a

mix of multiple payers. Phoebe Putney is the major healthcare

system in southwestern Georgia that serves a relatively large rural

population covered by Medicaid. Gaining insights from these

two different primary care settings is aimed at characterizing

a comprehensive array of provider and system barriers and

facilitators to inform intervention strategies with the potential

scalability for implementation in diverse primary care practices

across Georgia.

Recruitment strategies included (1) email outreach, (2)

snowball sampling, and (3) recruitment at training sessions and
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events such as Grand Rounds and the monthly Emory Primary

Care Forum. If the providers were willing to participate in the

Zoom interview, they were sent a consent form via email. At

the beginning of the interview, the study team confirmed the

participant’s eligibility and reviewed the information included in

the informed consent. The study team explained the purpose of

the study and stated that participation was completely voluntary

and that non-completion or withdrawal would not affect their

employment status or academic standing at their institution.

Participants were given the opportunity to ask questions, and if they

agreed, verbal consent was obtained.

Data collection

The interview questions elicited descriptions of each

participant’s perceived role and experience with genetic-informed

risk-stratified mammogram screening. Supplementary Table S1

shows how the constructs adapted from the CFIR are used to

understand the implementation of the genetic-informed risk-

stratified mammography screening guidelines. Participants were

instructed to comment on a list of barriers and facilitators based

on the CFIR, giving special attention to understanding which

factors might be unique to their clinical setting and which are

more universal, and therefore generalizable, to other healthcare

systems. In addition, the interviewer (YG) asked participants to

provide insights into approaches to address the identified barriers

and facilitate the implementation process in primary care practice,

with a particular focus on how readily the strategies can or cannot

be integrated into the routine workflow.

Data analysis

Interview data were audio-recorded, transcribed, and

imported to MAXQDA for analysis. We used structured methods,

such as codebook development, double coding, and data

interpretation/presentation. Each transcript was independently

coded by two coders. Discrepancies between coders were discussed

and resolved through consensus meetings to ensure reliability and

consistency in the coding process. We conducted standard content

analysis and thematic analysis (15) to identify distinct concepts

and categories related to each interview question, such as why

to accept or not the genetic-informed risk-stratified screening,

barriers and facilitators to implementation, and recommended

strategies for addressing barriers that are most amenable to an

intervention to promote implementing guidelines in primary care

practices. Extracted barriers and facilitators to screening guideline

recommendations were grouped into three themes: patient-,

provider-, and health care system–level factors.

Results

A total of 19 health professionals participated in semistructured

qualitative interviews. Of these, 14 were primary care providers,

and 5 were practice leaders (i.e., chiefs and practice directors). After

de-identifying the qualitative data, interviews revealed that most

participants were employed by Emory Healthcare (n= 9, 47.4%).

TABLE 1 Frequency of theme occurrence.

Category

Total High genetic
riska

Low genetic

riskb

Barriers (%)

Patient 7 (1.11) 2 (6.06) 5 (16.67)

Provider 30 (47.62) 17 (51.51) 13 (43.33)

Healthcare 26 (41.27) 14 (39.13) 12 (40.0)

Facilitators (%)

Patient 18 (34.62) 5 (27.78) 13 (38.24)

Provider 22 (42.31) 5 (27.78) 17 (50.0)

Healthcare 12 (23.08) 8 (44.44) 4 (11.76)

The frequency of theme occurrence represents the number of times each theme was observed

in the total sample (N = 19), with each theme contributing to more than one category.

Percentage values are based on the sum of category-theme occurrences. aImplementation of

screening guidelines for women at high genetic risk. bImplementation of screening guidelines

for women at low genetic risk.

Table 1 illustrates the frequency of theme occurrence conveyed

through the interview process. The most frequently reported

barriers operated at the provider (n = 30, 47.6%) and healthcare

system (n = 26, 41.3%) levels, regardless of risk-stratified

mammography screening guidelines. Conversely, the provider (n=

22, 42.3%) and patient (n = 18, 34.6%) levels were most frequently

cited as facilitators among both risk-stratified screening regimens.

Barriers and facilitators to high-risk
screening pathway

Regarding the reported barriers and facilitators for women

at high genetic risk (Figure 1), the most noted barriers among

interviewees were time constraints (n = 10, 52.6%) and logistics

(i.e., referral support; n = 9, 47.3%). In comparison, the most

common facilitator was feasibility (i.e., user-friendly EHRs and

referral streaming; n= 8, 42.1%).

Patient-level barriers and facilitators
The sole barrier that emerged at the patient level was patient

preference (n = 2, 10.5%). Such resistance to risk-based screening

results in diagnostic delays. Based on a practice leader’s prior

experience, they shared:

Not every patient necessarily wants genetic screening

for a few different reasons – “Do I potentially want to be

pigeon-holed into this is what’s wrong and now I know,

and I have to do something, and I may not be able to

get life insurance or certain types of insurance? So, there

was definitely some things that I had to think about being

at a young age and kind of what my future looks, I

ended up wanting to know if I did or I didn’t because I

wanted to know whatever I have, I want to take care of

it.” (2)

Health professionals reported cancer worry (n = 5, 26.3%)

as a facilitator. The patient’s family history and degree of
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FIGURE 1

Meta-fishbone diagram of facilitators and barriers to implementing screening guidelines for women at high genetic risk as perceived by health
professionals during in-depth interviews. PL, practice leaders; P, providers.

“cancer worry” were related to identifying cancer worry as

a facilitator for considering increasing genetic counseling

referrals for women who had a positive result on the risk

assessment tool. Describing factors that would encourage patients

to consider screening recommendations, one primary care

provider stated:

“Especially a lot of people may – as I mentioned – have a

family history so they want to make sure that they are doing

everything they should be and make sure that they are doing

what is best for their health. (11)”

Provider-level barriers and facilitators
Barriers identified at the provider level encompass a lack

of provider awareness or education and time constraints. Health

professionals more often cited time constraints (n = 10, 52.6%)

rather than a lack of provider awareness or education (n= 7, 36.8%)

as a barrier to referring women for genetic counseling if they had a

positive result on the risk assessment tool. Providers cited a need

for additional time, mainly to fully capture all of a patient’s medical

history. If a patient presented with multiple complaints during an

office visit, one provider stated:

Our uptake in that [high-risk screening] procedure is

relatively speaking, too low. It should be higher for the types

of patients that we take care of. It just seems that those tasks

that involve deeper, thoughtful time-consuming discussions

may not take place as quickly as, “This is something that’s

recommended for you. You should get it, I’m going to order

it.” (8)

Given the time needed for a preventive care visit, providers

suggested scheduling an additional office visit with the sole focus on

high-risk screening. Recognizing the importance, a provider stated:

Time would always be helpful and certainly perhaps maybe

this visit – this topic [high-risk screening] could certainly be

a whole visit in and of itself, very frankly, and especially if

somebody is high risk, I would want to sit down and make

sure I take the time to have a proper conversation with that

patient instead of just a shorter version of what I may do for

a recommending routine for breast cancer surveillance. (1)

In addition to time and workload pressures in primary care,

providers expressed a lack of their peers’ awareness or education

as a barrier to successfully implementing high-risk screening

guidelines. Describing what would happen if there were a higher

volume of genetic counseling referrals, one provider shared:

I think the main [barrier] is awareness of the tools and

specifically when to refer someone. (13)

When referencing a lack of provider awareness, a primary

care provider stated:

But truthfully, I do not know the best way to risk stratify

these patients in terms of their low, medium, high risk. I would

have a general understanding of, “Okay, if this patient did have

a family history of breast cancer” it would raise my suspicion

as more of a higher category. But then afterwards, I will say I’m

not very knowledgeable on the recommended risk stratifying

protocol afterwards. (1)

Participants perceived provider awareness or education (n = 5,

26.3%) as a facilitator for implementing the high-risk screening

pathway. Participants mentioned that provider awareness and
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FIGURE 2

Meta-fishbone diagram of facilitators and barriers for implementing screening guidelines for women with low genetic risk as perceived by health
professionals during in-depth interviews. PL, practice leaders; P, providers.

education promote the uptake of risk-based screening. A

provider stated:

So, two ways. One is I listen to a podcast. And so, I mean

this is covered in several podcasts, but the JAMA podcast, the

Journal of the American Medical Association, they interviewed

– they do this for each of the USPSTF guidelines. . . . And then

the second way is through continuing medical education. (18)

Healthcare system-level barriers and facilitators
Health professionals perceived logistics (n = 9, 47.4%) and

outside organizations or guidelines (n = 5, 26.3%) as barriers

to implementing the high-risk screening pathway. The lack

of EHR support or disruption to workflow was related to

identifying logistics as a barrier when considering increasing

genetic counseling referrals for women who had a positive result on

the risk assessment tool. When discussing family history analyses

and EHR system integration, a practice leader stated:

[I]t used to be – when we did paper records, we actually

drew pedigrees and boxes and relations and stuff like that color

in squares and circles and make notes and things like that. And

now that we’re working on a computer system, I haven’t seen

the ability to easily include those types of family pedigrees with

relevant information. (8)

Furthermore, participants indicated a lack of institutional

support in genetic-informed risk-stratified mammography referral.

When discussing the decision to refer a patient to genetic

counseling, a primary care provider said:

I want to refer, but who do I refer them to? And, then

you’ve got to stop, and you’ve got to dig, and if you’re a practice

that’s working with a skeletal staff, who has the time to stop and

figure all that stuff out? (15)

Similarly, another primary care provider stated:

I think the main one is awareness of the tools and

specifically when to refer someone. It requires me to step away

from what I’m doing, go look at the screening tool, do the

screening - how to do the referral. And I’ll be honest, those

aren’t things that I have incorporated into my practice. (13)

Health professionals less frequently reported outside

organizations or guidelines as a barrier when considering

increasing referral of women with a positive result on the risk

assessment tool for genetic counseling. The reputations of existing

genetic counseling professional organizations or inadequate

insurance coverage for services were related to identifying outside

organizations or guidelines as a barrier.

The sole barrier that emerged at the healthcare system level was

feasibility (n= 8, 42.1%). The capacity to build referral partnerships

or ease of access to genetic counseling was related to identifying

feasibility as a barrier.

Barriers and facilitators to low-risk
screening pathway

Figure 2 illustrates the meta-fishbone diagram of reported

barriers and facilitators for implementing screening guidelines for
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women with low genetic risk. Across practice leaders and primary

care providers, the most common barriers were provider acceptance

(n = 10, 52.6%) and logistics (i.e., EHR; n = 9, 47.6%). Conversely,

the most common facilitators were provider awareness or education

(n= 9, 47.3%) and cost (n= 7, 36.6%).

Patient-level barriers and facilitators
Health professionals perceived patient concern (n = 5, 26.3%)

as the sole barrier to implementing the low-risk screening pathway

at the patient level. Health professionals suggested that women

are more likely to undergo screening should somebody they

know receive an abnormal mammogram. A primary care provider

stated: “Because a friend was tested or was found to have

at an earlier age than 40, and they just want to get ahead

of it. And I don’t have any problem with it, yeah” (18). To

avoid undue worry caused by delaying screening, a practice

leader stated: “I think it’s become too of like everybody knows

somebody who has had breast cancer. So, you see a friend, a

colleague, a family member, go through it and it sparks your

interest” (10).

For those women who routinely screen for breast cancer, a

primary care provider said:

“I think many women are uncomfortable waiting until 50

. . . they’ve done it every year, they’ve been told for years and

years and years to do a breast self-exam every month, to get a

mammogram every year. When they come in – and I’m often

the first person to tell them, you don’t need a mammogram

until 50. (13)”

Under the patient level, facilitators that emerged include

concerns about screening risks, patient preference, and cost of

frequent screening. Health professionals frequently perceived the

cost associated with frequent screening (n = 7, 36.8%) as a

facilitator to considering delaying or reducing mammography

screening before the age of 50 years. Describing the risks of the

mammogram procedure and its associated out-of-pocket costs, one

primary care provider stated:

If you’re not having issues, it’s really an unnecessary

test and an additional cost to you. We talk about the

risks and harms of the procedure, that it may not detect

all breast cancers. It also could detect benign lumps that

then we have to do further workup and there are extra

costs and procedures involved to make sure that it’s

benign. (14)

Health professionals less frequently reported factors

surrounding patient preference (n = 2, 10.5%) as a facilitator

to considering delaying or reducing mammography screening

before age 50. One primary care provider said: “[T]he most

important thing is probably patient preference for whether they

want to engage in the service early or frequently” (19). Health

professionals also alluded to the shared decision-making related

to screening mammography. A primary care provider described

this phenomenon:

[I]f patients tell me, “I do not want to get a mammogram,”

I can’t force them. So, it is definitely patient preference,

and it’s ultimately an informed decision between the

patient and the provider, and the patient has to make the

final decision on whether or not they’re going to get it

done. (14)

Provider-level barriers and facilitators
Barriers at the provider level include provider acceptance and

malpractice concerns. Health professionals frequently perceived

provider acceptance (n = 10, 52.6%) as a barrier to adopting the

low-risk screening guidelines. The provider’s comfort level with

delaying or reducing mammography screening before the age of

50 years was related to identifying provider acceptance as a barrier

to the USPSTF 2016 guideline implementation. A primary care

provider mentioned:

“When recommendations change to longer and less, it’s

sort of hard for us to get used to. Like when pap smears went

from every year to every 3 years, you know? And there’s still

doctors that do them every year now. So, I think that moving

from 40 to 50 would take us a while to feel comfortable with

probably. (9)”

When asked about their major concerns regarding delaying

screening, the provider stated, “Just missing something in that 10

years, you know?” (9).

Additionally, health professionals reported malpractice

concerns (n = 3, 15.8%) as a barrier to implementation. The

provider’s awareness of the medical liability associated with failing

to order mammography screening was related to identifying

malpractice concerns when discussing barriers to delaying or

reducing mammography screening before age 50. A primary care

provider said:

“I think everyone, like providers, are pretty aware that

that’s one of the high liability. Missing breast cancer is

pretty high liability” (12). Similarly, in reference to the

2016 USPSTF’s standard of care for breast cancer, another

primary care provider said, “I think providers are concerned

probably about not only missing patients that’ve been

there, I think honestly always worried about malpractice

and they don’t want to be blamed if they didn’t order a

test” (11).

Facilitators that materialized under the provider level

include provider awareness or education and effective provider

communication. Health professionals frequently perceived

provider awareness or education (n = 9, 47.4%) as a facilitator of

adopting low-risk guidelines. A primary care provider mentioned:

“[W]e stick to the habits that we’ve learned. So, for

clinicians who are training now, if they’re strongly taught 50,

probably that will naturally start to delay because they just

won’t recommend it anymore. And, then, people like me, who

have been trained a long time, we have to reeducate. (4)”
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Continuing education opportunities provide an avenue for

providers to stay up to date with the latest recommendations.

Furthermore, health professionals indicated the importance

of effective provider communication (n = 8, 42.1%). The

provider’s ability to clearly communicate the benefits and harms

of screening enhances adherence to risk-stratified screening

regimens. One primary care provider said: “I think the most

important factor is discussing with the patients their age, medical

history, family history, and then having an educated conversation

with them about the risks and benefits of preventive care,

whether it is breast cancer screening, colon cancer screening,

prostate cancer screening, among others. Furthermore, in most

situations, when we have an educated discussion with them,

they are happy to comply with the guidelines in the majority of

cases” (5).

Healthcare system–level barriers and facilitators
Barriers identified at the health care system–level included

logistics and inconsistent medical institution guidelines. Health

professionals perceived logistics (n = 8, 42.1%) more frequently

than inconsistent medical institution guidelines (n = 4, 21.1%)

as a barrier to guideline implementation. Navigating the EHR

system was related to identifying logistics when discussing

barriers delaying or reducing mammography screening before

age 50. During a discussion about healthcare system–level

decision-making related to screening mammography, a practice

leader shared:

It’s harder to do when we have to go into the chart to figure

out whether something has been done and shared decision-

making can be done extremely well, or it can be done in a

way that is very cursory. And so, that’s one of those difficult

problems. An example would be that advanced care planning,

which is now reimbursed for providers in primary care to

receive funding for the work that they do there.

Similarly, another primary care provider indicated that the

EHR presents difficulties in decision support with automated

patient reminders for routine screening. When asked if they could

override the EHR system reminder to screen for breast cancer, one

primary care provider stated:

Yeah, so you can override it, and usually in my case if I’m

saying we’re going to not get it this year just because of low

risk, I mean, I usually document in the note too. I may write it

out. But I just usually document as to, “We discussed the pros

and cons of getting a mammogram at 40 and due to her low

risk, patient” – and I usually will put, “Patient prefers to wait

after a discussion of pros and cons.” But yeah, there is a way

to get that recommendation off the list if you’re not going to

do it. (5)

Health professionals less frequently reported factors

surrounding inconsistent medical institution guidelines

as a barrier to considering delaying or reducing

mammography screening before age 50. One primary care

provider said:

So, if each institution has its own guidelines, it’s very hard

for us – or each organization has its own guidelines – so it’s very

difficult for an institution to adopt a firm guideline. “This is the

age we’re gonna start, this is the age we’re gonna stop.” I think

overall – as we mentioned – it’s really best for each patient to

really have that conversation with her provider regarding this

test and then determine a plan that’s best for her. (1)

The facilitators that emerged at the health care

system level include logistics and consistent guidelines or

recommendations. Health professionals mentioned logistics

(n = 2, 10.5%) as an implementation facilitator for the

low-risk screening pathway. Improvements in the EHR

system were related to identifying logistics as a facilitator

of guideline implementation. Health professionals also

perceived consistent guidelines or recommendations (n =

2, 10.5%) as a facilitator for adopting low-risk guidelines.

When asked about their thoughts on delaying or reducing

mammography screening before age 50, one practice

leader responded:

[I]f we’re going down the line of saying that everyone is

gonna go through genetic testing, and we can certainly stratify

that point if you are low risk or high risk, then I think it might

be more palatable to a physician to say, “Okay, I’m going to

follow the United States Preventative Task Force Guidelines

and starting at 50. And this is why you can start at 50, because

we’ve tested you and you were at low risk.” (7)

Discussion

The emphasis on genetic-informed risk-stratified breast cancer

screening in primary care is the logical step in implementing

precision medicine. However, current efforts to promote screening

uptake have primarily targeted those at the highest risk of carrying a

BRCA1/2mutation.McBride et al. (16) suggest that precision public

health means carefully addressing the needs of high- and low-risk

individuals, emphasizing that genomic-informed screening should

be individualized for those with “negative” results as well as those

at high risk. Our study showed that barriers and facilitators differ

significantly between the high- and low-risk pathways, highlighting

the need for tailored strategies to ensure successfully implementing

a program for all.

For the high-risk pathway, primary care providers and practice

leaders reported that knowledge barriers and a lack of clarity

on referral pathways impeded using genetic counseling resources

effectively. Facilitators of accurate, appropriate referrals for the

high-risk pathway included a strong knowledge of genetics

and established connections with genetic professionals, which is

shown in other studies (17). These interrelationships demonstrate

that provider-level and system-level resources influence referral

decisions within the high-risk pathway.

EHR accessibility and streamlined referral processes emerged

as critical facilitators in the high-risk pathway. These findings align

with previous studies that identify EHR systems (e.g., integrating

a risk assessment algorithm or platform into the EHR) as essential
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for supporting genomic-informed decision-making in primary care

(18, 19). However, quality improvements to the EHR often require

healthcare system involvement and coordinated implementation

efforts. Proper training in EHR functionality may enhance adopting

risk-stratified screening guidelines for high-risk cases (20).

In contrast, the low-risk screening pathway presents distinct

challenges. Most women who undergo family history screening

did not have BRCA1/2 mutations (21, 22), yet their risk of breast

cancer is not zero. This context highlights the importance of clear

communication, as implicit assumptions about negative results

may lead patients to overlook ongoing risks. Conversely, women

who overestimate their risk may distrust negative results and seek

frequent mammograms, increasing their exposure to false positives

(23). Few studies have applied theory-based communication

approaches (e.g., dual-processing models and operant learning

theory) to address barriers in low-risk pathways, and their effects

remain limited (24). Further research is necessary to develop

targeted communication strategies that effectively convey risk

information and promote acceptance.

Institutional inconsistency in screening guidelines further

complicates screening low-risk pathways (4). Our study found that

varied guideline adoption among medical institutions contributes

to barriers at the provider and system levels, particularly in

screening practices for women younger than 50. Research has

shown that inconsistent guidelines shape provider decision-

making, potentially misaligning with USPSTF recommendations

(4). To mitigate these issues, medical boards should rigorously

evaluate national guidelines while institutions establish clear

policies and supportive workflows.

Strengths and limitations

This study has several limitations, including the relatively

small sample size of practice leaders and representatives from

two southeastern healthcare systems and the subjective nature

of the health professionals’ responses, which reflect individual

perceptions and knowledge. In addition, the findings are based

solely on the perspectives of health professionals; future studies

should investigate patients’ perceived barriers and facilitators to

risk-stratified breast cancer screening. However, these findings have

implications for various healthcare settings, as we intentionally

included two primary care sites with varied insurance structures,

serving both rural and urban populations with a diverse patient

base. Future research should examine whether these findings apply

to other regions or healthcare systems with different policies,

infrastructures, and resources. Our data collection and analysis,

guided by fishbone diagrams and the comprehensive CFIR,

enabled structured visualization of results at each level. Future

research could enhance data analysis by integrating qualitative

methods with natural language processing techniques, providing

quantitative insights into theme importance and enabling cross-

group comparisons (e.g., institutions and demographics) to

identify subtle variations in perspectives (25, 26). A unique

strength is the timing of data collection, completed before

the recent changes to the USPSTF guidelines, allowing us

to capture insights that can guide strategies for adapting to

evolving and sometimes conflicting guideline recommendations

in other healthcare settings, including the de-implementation of

outdated practices.

Conclusion

Overall, our findings show that ongoing medical education

for primary care providers and accessible clinical decision-

making support for screening referrals serve as implementation

facilitators for risk-stratified recommendations. By identifying the

unique barriers and facilitators for high- and low-risk screening

pathways, primary care clinics are better positioned to design and

pilot targeted interventions that promote uptake and integration

into clinical practice. Future risk-stratified screening programs

should consider these insights, addressing the specific needs of

high- and low-risk pathways simultaneously to optimize program

effectiveness and sustainability.
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