
 

 

Using a Matrixed Multiple Case Study Approach to Identify  

Factors Impacting Successful Hereditary Cancer Risk Assessment  

Implementation in Primary Care 

 

Ross Burnside 

 

A thesis 

submitted in partial fulfillment of the 

requirements for the degree of 

 

Master of Public Health 

 

University of Washington 

2026 

 

 

Committee: 

Sarah Knerr 

Catharine Wang 

 

 

Program Authorized to Offer Degree: 

Public Health Genetics 

 
 



©Copyright 2026 

Ross Burnside 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



University of Washington 

 

Abstract 

 
Using a Matrixed Multiple Case Study Approach to Identify  

Factors Impacting Successful Hereditary Cancer Risk Assessment  

Implementation in Primary Care 

 

Ross Burnside 

 

Chair of the Supervisory Committee: 

Sarah Knerr 

Department of Health Systems and Population Health 

 

Genetic testing can be used to identify those at risk for hereditary cancers for which lifesaving 

preventative interventions may be available. Despite the potential benefit that can come from this 

type of genetic testing, it is not often conducted in a primary care setting. Therefore, there is 

interest in implementing genetic testing for hereditary cancer risk more broadly. The EDGE trial 

previously studied implementing hereditary cancer risk assessment and genetic testing in a 

primary care setting. However, this prior research focused mainly on individual factors that may 

impact implementation success. The present study expands on EDGE by examining what multi-

level factors may have impacted uptake of hereditary cancer risk assessment and genetic testing 

in this trial. For analysis, we used a matrixed multiple case study approach and found 7 factors 

that had clear impacts on implementation success. These findings provide important context on 

what is most important to the success of hereditary cancer screening implementation programs.  



Background
Genetic testing is recommended for individuals with notable personal and/or family cancer 
history profiles, e.g., multiple relatives who were diagnosed with cancer at a young age [1]. 
Genetic testing can identify individuals with conditions such as Lynch syndrome or hereditary 
breast and ovarian cancer syndrome, for which surgery and other lifesaving preventative 
measures are available [1]. 

Around 5-10% of cancers are believed to be hereditary [2], meaning inherited risk can be 
identified through genetic testing and be used to guide preventative treatment, lowering 
morbidity and mortality. This highlights the utility of genetic testing for risk of hereditary cancer 
and the public health benefit that can come with broader implementation of this technology. 

While genetic testing for hereditary cancer risk could have a population health impact, 
this technology is only beneficial if individuals who qualify for testing are routinely identified, 
offered, and choose to undergo testing. Unfortunately, systematic risk assessment for hereditary 
cancer is rarely conducted outside of oncology settings, meaning few individuals who are 
eligible for genetic testing based on clinical guidelines are ever offered it before they develop 
cancer [3]. Given the significant missed opportunity for prevention, there is a growing interest in 
implementing hereditary cancer risk assessment in primary care.  

The Early Detection of Genetic Risk (EGDE) cluster-randomized trial studied two 
approaches to engage an entire primary care clinic population in hereditary cancer risk 
assessment and genetic testing [4]. These approaches were a point of care (POC) approach and a 
direct patient engagement (DPE) approach. The POC approach involved engaging patients 
during primary care visits to complete a hereditary cancer risk assessment while the DPE 
approach involved contacting patients by email or mail and asking them to complete the risk 
assessment online. 

The EDGE trial was done in 12 clinics from two healthcare systems across Washington, 
Montana, and Wyoming and found that there were substantial differences in the proportion of the 
clinic population who completed risk assessment and genetic testing both across all clinics and 
between the clinics in the same study arm. The substantial variation observed here provides an 
opportunity to identify clinic-level factors that may have led to these differences. 

There is previous literature on what factors impact uptake of hereditary cancer risk 
assessment and genetic testing uptake in clinical settings. This research has been heavily focused 
on factors at the individual level. For example, various provider and patient barriers that impact 
the successful implementation of risk assessment and genetic testing in clinical settings have 
been identified. One barrier providers face to ordering genetic testing is that their knowledge 
about genetic testing is often incomplete [5]. There is also evidence that implementation of 
genetic testing may be hindered if clinicians believe this testing is low priority [6]. One other 
finding from an implementation study was that the primary care climate is generally supportive 
of change but is less supportive of implementing genomic medicine partially due to its 
specialized and information-intensive nature [7]. 



Patient attitudes and knowledge about genetic testing may also impact engagement with 
hereditary cancer risk assessment and subsequent testing. For example, patient concerns about 
affordability, convenience, privacy, and ability to cope with results may lower engagement [8]. It 
has also been found that beliefs about how useful hereditary cancer screening is may impact 
whether patients engage with these services, if available [6].  

Barriers to genetic testing uptake were also identified in the EDGE trial. For example, 
primary care providers reported in a baseline survey that a lack of knowledge about genetic 
testing contributes to them not ordering genetic testing much in their general practice [9]. 
Additionally, it was found for patients that having one or no first-degree relatives with a personal 
history of cancer and having a personal history of cancer were both factors associated with lower 
uptake of genetic testing [4].  

One current gap in knowledge is what multilevel factors impact implementation of 
hereditary cancer risk assessment and genetic testing in primary care, as the previous literature 
described here has heavily focused on factors at the individual level. This present study expands 
upon prior literature and addresses this knowledge gap by using a matrixed multiple case study 
(MMCS) approach to identify contextual factors beyond the individual level that impact 
implementation of hereditary cancer risk assessment and genetic testing in primary care [10]. 
There are several benefits to using the MMCS approach for this analysis. One benefit of using 
this approach is that it is designed to be used for small sample sizes. Previous papers have 
reported using this approach for implementation studies with fewer than 10 sites and as few as 3 
sites [11-13]. There are only 12 clinics that participated in EDGE, so using the MMCS approach 
here makes sense as opposed to focusing on statistical tests that would have low power. 

The MMCS approach was also created specifically to use in studies where there is 
heterogeneity between sites. There is significant heterogeneity between the clinics in EDGE in 
terms of subjects, setting, and delivery of the intervention. An approach such as MMCS can 
utilize these heterogeneities to better understand what factors are most related with 
implementation success [10]. A mixed methods approach is also beneficial in that it allows us to 
triangulate observations across data type, providing stronger evidence of potentially causal 
relationships between implementation determinants and success in a smaller sample.  

The matrixed multiple case study approach compares site-specific matrices containing 
qualitative and quantitative data sources, enabling the emergence of generalizable knowledge 
from common and heterogeneous local factors beyond the individual level that influence the 
success of implementation across sites. Overall, this will allow for an analysis of multilevel 
factors contributing to implementation success, providing new insights from the EDGE trial data.  
 
Theoretical Framework 
The EDGE study used the Consolidated Framework for Implementation Research (CFIR) to 
conceptualize the impact of clinic context on successful implementation of hereditary cancer risk 
assessment and genetic testing. CFIR consists of five main domains: Innovation, Inner Setting, 
Outer Setting, Individuals, and Process [14]. The first domain, innovation, refers to the 



characteristics of the intervention being implemented [15]. The next two domains, inner setting 
and outer setting, refer to internal and external organizational influences that impact program 
implementation [16]. The fourth domain, individuals, refers to all individuals involved with the 
intervention and/or implementation process [15]. The final domain, process, pertains to activities 
such as planning, engaging, executing, and evaluating that are relevant to implementation 
success [17]. In the present study, CFIR was used to guide the selection of influencing factors for 
within and across clinic analyses. 
 
Methods 
The present study uses quantitative and qualitative data generated by the Early Detection of 
Genetic Risk (EDGE) cluster-randomized trial and a matrixed multiple case study approach to 
identify contextual factors that impacted successful implementation of hereditary cancer risk 
assessment and genetic testing in primary care clinics. A list of all data sources used for the 
current paper is included in Table 3. 
 
Setting 
The EDGE trial was conducted within 12 clinics across two healthcare systems: Billings Clinic, 
with primary care clinics located in Montana and Wyoming, and MultiCare Health System, with 
primary care clinics located in Washington State. Clinics from each healthcare system were 
matched by size and then randomized into the POC (n=6) or DPE (n=6) intervention arm to 
achieve balance by health care system and clinic size as determined by number of patients served 
annually. 
 
Data collection 
Clinic demographics 
Information on clinic demographics was gathered as part of data collection. The demographic 
metrics we focused on for the present study were the rurality of each clinic setting and the 
relative size of each clinic.  
 
Patient survey 
Surveys were used to collect data from a subset of patients from each of the 12 clinic populations 
following the launch of the EDGE trial. Surveys were not limited to those who participated in 
risk assessment. These surveys were emailed to patients and included questions on 
socioeconomic status, education, race, sex, views, and previous experience with genetic testing. 
These patient surveys used in the present study were all baseline surveys conducted prior to any 
participation in the trial. 
 
Provider survey 
Providers at the clinics in EDGE were given the opportunity to complete baseline surveys that 
included a variety of questions related to opinions and experience with genetic testing. These 



surveys also included some questions on how providers felt about the EDGE trial being 
implemented in general. 
 
Clinic leader survey 
The final stakeholder group that participated in baseline surveys were clinic leaders. The survey 
questions for this group focused on leaders’ perspectives of contextual factors at the clinics that 
could potentially impact implementation success, such as culture and availability of resources. 
 
Provider interview 
Providers who completed the baseline surveys were encouraged to participate in interviews that 
took place before the EDGE trial started. These semi-structured interviews were conducted over 
the phone and focused on providers’ experience with conducting hereditary cancer risk 
assessment and ordering genetic testing. Providers were also asked specifically about EDGE, 
including questions on their opinion of the program, and what facilitators/barriers to 
implementation success they envisioned would be encountered. 
 
Clinic leader interview 
Clinic leaders who completed the baseline surveys were also asked to participate in interviews 
that took place before the EDGE trial started. These semi-structured interviews were conducted 
over the phone and focused on current genetic testing practices at the clinic, opinions about 
EDGE, and factors they perceived could impact the success of the program. 
 
Data Analysis 
We used the matrixed multiple case study (MMCS) approach to analyze our data, which involves 
nine steps in the data analysis process as described by Kim et al. 2020 [10]. A visualization of all 
the steps of MMCS as applied to this project is available in figure 1. For the present study, the 
steps in MMCS were rearranged the into three main parts, which were related to implementation 
success, domains and factors, and finally data organization and analysis. One step was also 
separated into two to give us a total of ten distinct steps. 

The data analysis began with step 1 of the MMCS approach, which involved describing 
the research goal. For this study, the goal was to determine what factors are associated with 
successful implementation of hereditary cancer risk assessment and genetic testing in primary 
care settings. After this step, we moved to the first main part of the MMCS approach focused on 
implementation success. 
 
Implementation success 
The first main part of MMCS is related to implementation success, and this included steps 2-4 of 
the overall MMCS approach. Step 2 is to define implementation success by site, and we used two 
variables to do this. These two variables were 1) the proportion of primary care patients with a 
clinic visit who underwent hereditary cancer screening and 2) the proportion of primary care 



patients who underwent at-home genetic testing. Intervention arm was not considered as a 
variable in determining implementation success. 

Step 3 of MMCS involves gathering data on both implementation success and potentially 
relevant domains. Data on hereditary cancer screening and genetic testing uptake by clinic had 
already been collected as part of EDGE and these were used as the data for determining 
implementation success.  

For step 4 of the MMCS approach, we had to assess the extent of implementation success 
for each site. To do this, we categorized both risk assessment completion and genetic testing 
proportions for each clinic into high, moderate, and low success groups. Then, the classifications 
of these two variables within each clinic were used to classify clinics into groups of high, 
moderate, or low overall implementation success. Clinics with different levels of risk assessment 
and testing success were put into the moderate overall implementation success category. 
 
Domains and factors 
The next part of the MMCS approach is related to domains and factors and this comprises steps 
5-7. Step 5 of the MMCS approach is to select relevant domains of factors influencing 
implementation success. As mentioned previously, the Consolidated Framework for 
Implementation Research (CFIR) is an important theoretical framework to EDGE, with certain 
parts of the surveys based on CFIR. Because of the relevance of CFIR to our work, we decided 
to use its domains here.  

For step 6, we had to gather data on potentially relevant domains. This study used 
secondary data from the EDGE trial, so all data had been collected beforehand. These data on 
potentially relevant domains included results from the surveys and interviews for the three 
stakeholder groups. 

Step 7 of MMCS is to identify a list of influencing factors per data source per site. To do 
this, we first analyzed the survey questions, then created a list of influencing factors based on 
these and finally categorized them into the different CFIR domains. The interview data was also 
important here, as it informed us about which factors were talked about at which sites. This 
culminated with a list of factors for each site being identified, with information about data 
sources also included here.   
 
Data organization and analysis 
The final part of the MMCS approach is related to data organization and analysis, which includes 
steps 8-10. As part of step 8 of the MMCS approach, the examined data was organized into a 
sortable matrix. Previous approaches have described using spreadsheet software for this 
organization, where each column is a data source and each row is an influencing factor [10, 12]. 
We decided to use a word processing software to organize the data into tables rather than 
spreadsheets for analysis due to some influencing factors having multiple data points coming 
from the same data source. All data inputted into the data matrix were clinic-level summaries, 



and information about what these summaries were and how they were generated is included 
below. 

The quantitative data summaries were made using the baseline survey results and clinic 
demographic data. Some survey questions used a Likert scoring system with scores from 1 
(strongly disagree) to 5 (strongly agree), and the data summaries for these questions were the 
mean score for all participants who answered that question. The survey also included some 
yes/no questions, and the summaries for these questions were the percentage of individuals who 
answered yes to a particular question.  

For clinic demographic data summaries, one metric looked at was rurality, which was 
based on the setting where the clinic was located. Rural-Urban Continuum Codes (RUCC) were 
used to determine how rural the settings for the clinics were. Three distinct RUCC scores 
assigned to clinics in EDGE and these scores were 1, 3, and 7. The RUCC scores of 1 and 3 
correspond to metro counties with populations of over 1 million and over 250,000, respectively, 
while 7 corresponds to a nonmetro county with a population of 5,000 to 20,000 that is not 
adjacent to a metro area [18]. Clinic demographic data also included data on clinic size defined 
by how many primary care patients the clinic saw in the past year. 

For the qualitative data, we had 27 total interviews from clinic leaders and providers 
across the clinics. To create data summaries from the interviews, we used a content analysis. This 
involved first creating a list of codes to use on the transcripts based on the quantitative data. 
Coding was conducted using Dedoose version 10.0.59 with a deductive codebook. The data 
summaries here were all the excerpts related to a potential influencing factor that were talked 
about by people who worked at a specific clinic. 

Step 9 is on within-site analysis, which involved determining whether each factor was 1) 
present, somewhat present, or minimally present at the site and 2) enabling, neutral, or hindering 
towards implementation success. This categorization allowed for the impact each factor had on 
implementation to be ascertained for each clinic separately. Data from the within-site analysis 
was entered into a sortable matrix spreadsheet to be used for the analysis in the final step. A 
representation of the final spreadsheet we generated from the within-site analysis is displayed in 
Appendix 2. 

The final step (step 10) of the MMCS approach involves cross-site analysis, and there 
were several ways that a factor’s overall impact on implementation was assessed here. One thing 
was to look at factors that were universally enabling or hindering across the clinics, while noting 
factors that had different effects by clinic as well, such as being enabling in one setting and 
hindering in another. We also looked for factors that were consistently associated with high or 
low implementation success as these could explain differences in success seen between the 
clinics. It should be noted that for this analysis, we focused on implementation success in terms 
of risk assessment completion rather than the metrics of genetic testing success or overall 
implementation success. Cross-site analysis ultimately gave insights on what influencing factors 
are associated with implementation success among the 12 clinics in EDGE. 
 



Results 
Participant characteristics 
In total, there were 2,317 patients who completed the baseline patient survey across the 12 sites. 
The median number of patients completing the survey was 191 and sample size per clinic ranged 
from 140 to 256 individuals.  

There were 60 providers who completed the baseline provider survey and a median of 4 
providers completed the survey per clinic. Provider survey representation per clinic ranged from 
2 to 11 individuals. For the provider interviews, a total of 16 individuals participated across the 
clinics. However, there were 4 clinics where no providers participated in interviews.  

One leader from each clinic completed the baseline leader survey, while a total of 11 
clinic leaders participated in the interviews. This corresponded to all the sites having one clinic 
leader participate in interviews except for one site which conducted no leader interviews.  
 
Clinic characteristics 
The classifications of all the clinics and the cutoffs used for the high, moderate, or low categories 
for each variable can be viewed in Table 1 along with the size, intervention arm, and rurality 
classification of each clinic. Summaries of within-clinic analyses can be viewed in Appendix 1. 
 
Overview of influencing factors 
We identified 7 factors affecting hereditary cancer risk assessment program implementation 
success across the clinics. In terms of the CFIR domains, there were 2 factors related to 
innovation, 1 factor related to outer setting, 1 factor related to inner setting, and 3 factors related 
to individuals. Additionally, there were 3 factors (2 in the inner setting and 1 in the process 
domain) for which it was unclear whether or how they impacted implementation success. 

Based on their impact on implementation, factors were grouped into the following 
categories: factors with enabling influence at all clinics, factors with hindering influence at all 
clinics, factors deemed important to implementation success, and factors that distinguished 
clinics with high or moderate versus low success (Table 2). 
 
Factors with enabling influence at all clinics 
Three factors were present across all clinics regardless of implementation success status and 
consistently enabled population-based hereditary risk screening program implementation. 

The first factor was relative advantage, which is defined as whether population screening 
is viewed as an improvement over current approaches to assessing hereditary cancer risk. This 
factor is in the innovation domain. Providers and leader at all clinics thought that a systematic 
approach to screening all their patients for hereditary cancer risk and offering them genetic 
testing would be better than their current approach to offering genetic testing, which was almost 
universally ad hoc. 



For example, when asked about why the EDGE program would be beneficial, one 
participant mentioned why opportunities to conduct genetic testing may be missed in their 
current environment: 
 
“I suspect I miss opportunities to refer genetic testing all the time... It's just so many other 
competing things. This is one of our greatest challenges. If somebody's having a heart attack 
right in front of you or falling off the cliff, we're really good at taking care of them. Looking 
down the line and saying, ‘Well, we need to treat your high cholesterol for the next 20 years,’ is 
harder for us and the same with this genetic testing” (Participant BC-108) 
 

Another participant had this to say regarding current risk assessment practices in their 
clinic and whether they believed the program would be better: 
 

“Yeah, because we suck at it currently” (Participant BC-602)  
 

The other two factors were in the individuals domain. The first was patients are 
interested in genetic testing for hereditary cancer risk. Specifically, over three quarters of 
patients who took the survey at each clinic reported being at least moderately interested in 
genetic testing for hereditary cancer risk. Providers also mentioned in the interviews that they 
thought in general, patients would be interested in the program. 

One clinic leader describes why they believed their patients would be interested in 
genetic testing: 
 

“I think that people now in today's society want to know. People want more education... 
And so it will give all of us that information to just be able to share with our patients and 
let them make informed decisions” (Participant MC-401) 

 
The final influencing factor in the individuals domain was providers are confident in 

their ability to implement populations screening for hereditary cancer risk. Though providers 
who responded to the survey rated their knowledge of cancer genetics as low, they rated their 
implementation capability highly and spoke about their confidence with rolling out new 
programs when provided with appropriate guidance and resources during interviews. 

One provider had this to say when asked how they felt the program was going to go: 
 

“I think it be a little bit of a learning curve in the beginning, but once educated on it, it 
seems like it would be pretty self-explanatory and work smoothly” (Participant BC-503) 

 
Factors with hindering influence across all clinics 



There was one factor which was consistently absent or minimally present across all clinics, 
regardless of implementation status, which hindered population based hereditary risk screening 
program implementation.   

This factor in the inner setting domain was staff have enough time to integrate population 
screening for hereditary cancer risk into clinical practice. Provider survey results indicated that 
in general, providers did not feel that they would have enough time to implement the program. 
This sentiment was also evident in the provider interviews, as providers often brought up time as 
a barrier to implementation success. 

One provider mentioned time constraints when asked what potential barriers to 
implementation may be: 
 

“Lack of time is always a barrier” (MC-405) 
 

Additionally, a clinic leader said this about time constraints as a potential issue that could 
impact implementation of the risk assessment: 
 

“I don't want us to roll this out and then ‘Oh, I don't have time today to talk to any 
patients.’ Even though they have high risk of certain things, I want it to be able to be 
something that is built into every single visit” (Participant BC-301) 

 
Factors deemed important to implementation success 
There was one factor that enabled implementation success when present and hindered 
implementation when absent or minimally present. However, this factor’s presence showed no 
clear trend with implementation success. In other words, this factor could be both present and 
enabling at both high and low success clinics.  

This factor was providers have experience ordering genetic testing for hereditary cancer 
risk, which is in the individuals domain. There was generally not much experience with genetic 
testing across clinics. 

Here is a quote from a clinic leader regarding whether their clinic has experience with 
conducting genetic testing for hereditary cancer risk: 
 

“As far as I'm aware, we have not had much experience with the cancer genetic testing” 
(Participant BC-501) 

 
However, clinics that had experience with genetic testing spoke to its enabling influence. 

Clinics with more experience with genetic testing were not consistently those with great 
implementation success. This is highlighted by the fact that clinics in both high and low 
implementation success groups generally had minimal experience with genetic testing, but each 
group also had one clinic that was more experienced. 



One provider at a clinic with more experience mentioned this about some of the 
physicians there: 
 

“I think that there are a few physicians that do order genetic tests. Some of the more 
experienced physicians that have been here for a number of years, I think do order that. I 
think the majority of the other APPs, so the other nurse practitioners like myself tend to 
refer” (Participant MC-102) 

 
Factors that distinguish clinics with high or moderate versus low success 
Two factors showed clear trends with clinic-level implementation success. 

The first factor was the intervention, which is in the innovation domain. In terms of risk 
assessment completion, there was a clear trend of POC clinics being more successful than DPE 
clinics. This is demonstrated by our data matrix, where all three high implementation success 
clinics were in the POC arm, while three of four low success clinics were in the DPE arm. 
However, not all clinics in the POC arm had successful implementation, as clinic 12 was in the 
POC arm but still had low implementation success. 

The other factor was rurality, which is in the outer setting domain. For this factor, there 
was a trend that metropolitan clinics were more successful in implementing hereditary cancer 
risk assessment than rural clinics. All but one of the high and moderate success clinics were in 
urban settings, while all low success clinics were in rural or somewhat rural settings. This trend 
was supported by the interviews, with staff at rural clinics emphasizing that being rural could 
make implementation more difficult. One exception to this trend was clinic 11, which had a high 
level of risk assessment completion despite being a rural clinic.  

Here are two quotes from interviewees who work at rural clinics regarding why 
implementing the program in a rural setting may be more difficult: 
 

“it's harder for people, when you have a really rural and underserved community, it's 
harder for people to get their annual exams, et cetera. Let's just talk about colonoscopy. 
We have a very low rate of screening for colon cancer” (Participant BC-108) 

 
“these people are a lot different. I mean, they don't come into the clinic unless they're 
very ill or injured for two or three days and then figure out, ‘Well, yeah, I think we 
probably better go in because I can't breathe now.’ So, they're tough, and, I think, they 
don't always come in and ask for help very easily. And, I think, that would be just to break 
that barrier down that we're here to help you and it's okay to ask for help” (Participant 
BC-401) 

 
Factors with unclear relationships with implementation success 
Three factors had unclear relationships with implementation success. 



The first factor was clinic size, which was based on whether the clinic sees over or under 10,000 
patients in a year. This factor is in the inner setting domain.  

There was some belief here that implementation would be easier in a smaller clinic: 
 

“we only have seven providers that we would need to communicate with and they all have 
a specific nurse and the nurse works with the provider very closely. So I think as far as 
that would ease implementation as far as communication and getting everybody on the 
same page” (Participant BC-201) 

 
“It is quite a large clinic, so that might make it a little bit harder. In my mind, I feel like if 
it's a smaller clinic, that's more not as spread out as we are, would be easier to manage” 
(Participant MC-301) 

 
However, despite some belief that implementation would be easier in a smaller clinic, 

there was also some uncertainty expressed about the potential effect of clinic size. A sentiment 
that implementation may be easier in a larger clinic was also expressed in some cases. The data 
matrix showed no clear relationship between clinic size and implementation success, as most of 
both high and low success clinics were classified as small. 

The second factor was clinic leadership has openly supported implementation. This 
factor is in the process domain. 

In the interviews, clinic leadership seemed generally supportive of the program. Here are 
two quotes from clinic leaders to illustrate this point: 
 

“I am excited for this. I think it is such a great thing that you guys are doing and how 
beneficial for everybody. So I'm fully on board here” (Participant MC-201) 

 
“We're very excited about it. I think it'll just be one more preventative type service that we 
can offer to help potentially catch some early on diagnosis. And so we're looking forward 
to it. Yeah, it'll be good” (Participant BC-601) 

 
While leaders expressed support for EDGE in the interviews, we did not see a clear trend 

between leadership support and implementation success in the data matrix. Leadership support 
was generally at least somewhat present at clinics in both the high and low implementation 
success groups. There was also some discordance between clinic leaders and providers, with 
provider survey results indicating they did not feel leadership supported the program even when 
the clinic leaders felt support was sufficient. This made it difficult to classify the overall level of 
leadership support at certain clinics. 

The final factor was clinic has sufficient staff, financial, and other resources to undertake 
practice change. This factor is in the inner setting domain.  



We did not see a clear trend between this factor and implementation success. Clinics 
across all success groups generally thought they had sufficient resources for implementation, but 
there were some notable cases where staff indicated that their clinic had insufficient resources. 
This included clinic 6, which had the highest risk assessment completion percentage, yet 
provider survey results indicated providers at this clinic disagreed or strongly disagreed that they 
had sufficient resources for practice change. 
 
Discussion 
In our study, we found 7 factors that impacted implementation success in various ways. 
Intervention and rurality distinguished clinics by implementation success. Relative advantage, 
patients are interested in genetic testing for hereditary cancer risk, and providers are confident 
in their ability to implement populations screening for hereditary cancer risk had an enabling 
influence across all clinics. Staff have enough time to integrate population screening for 
hereditary cancer risk into clinical practice had a hindering influence across all clinics. Lastly, 
providers have experience ordering genetic testing for hereditary cancer risk was a factor that 
was deemed important to implementation success. 
 There were also 3 factors that we looked at that had unclear relationships with 
implementation success. These factors included clinic size, clinic leadership has openly 
supported implementation, and clinic has sufficient staff, financial, and other resources to 
undertake practice change. 

The matrixed multiple case study approach enabled us to identify contextual factors that 
are common across primary care clinics, acting to enable and hinder implementation of 
population-based hereditary cancer risk assessment and genetic testing. Specifically, it appears 
that in most primary care clinics, patients are at least moderately interested in genetic testing, 
while providers know they could be doing better at identifying eligible patients and are confident 
they could implement population screening. Clinic stakeholders are, however, worried about 
time pressures that could accompany screening workflows. Potential implementers should be 
aware of these widespread barriers and facilitators, which have been found in prior research, 
when developing implementation strategies. For example, both the POC and DPE interventions 
were designed to occur outside dedicated patient appointments to address concerns that risk 
assessment would take up already limited time. 

Our study identified contextual factors in the innovation and outer setting domains that 
may drive implementation success and are important foci for future research. First, in the 
innovation domain, the point of care intervention was clearly better than direct patient 
engagement at achieving high levels of risk assessment completion. This was evident in our 
analysis matrix where all clinics with high screening implementation success were in the POC 
arm, while 3 of the 4 clinics with low screening success were in the DPE arm. One important 
note here is that our study design does not allow us to clearly determine if this is because POC is 
more efficacious than DPE, easier to implement, or both. However, we hypothesized that POC 
would be more challenging to implement given the need for in person interactions and aligning 



screening with patient appointments. Given this hypothesis and the trends seen in risk assessment 
completion across the clinics, we believe that the POC intervention is substantially more 
efficacious than the DPE intervention, but more susceptible to inconsistent implementation. To 
this point, screening rates in POC clinics differed by 33% (from 42% to 9%), but only by 7% in 
DPE clinics (from 12% to 5%). 

Second, our data matrix showed that in the moderate and high success groups, rurality 
was generally minimally present and neutral, while the low implementation success clinics were 
all rural or somewhat rural, and this was generally viewed as a detriment to implementation. This 
raises the question of why rural clinics may face challenges with implementing population-based 
screening for hereditary cancer risk. One way to potentially try and find answers to this question 
is to look at outliers, such as clinic 11, which was in the POC arm and was the only rural clinic to 
have high implementation success (23%). Another outlier to look at is clinic 12, which is rural 
and was the only clinic in the POC arm to have low implementation success (9%). 

There is some evidence in the literature that rurality may impact uptake of preventative 
medicine. For example, it has been shown that breast cancer screening may be less utilized in 
rural settings [19, 20]. Additionally, data have shown that uptake of colorectal cancer screening 
is lower for rural residents [19, 21]. It should be noted that this trend has not always been found 
to be true. For example, a study in a wealthier, more educated rural setting than average in 
Pennsylvania found that rural individuals had equal or higher uptake of preventative healthcare 
than urban individuals [22]. Overall, the literature does suggest that rurality is an important 
factor to consider when considering what could impact uptake of preventative medicine, such as 
hereditary cancer risk assessment. 

Our study indicates that there is more work to be done to understand how clinic inner 
setting and the implementation process affect implementation of population screening for 
hereditary cancer risk. For example, while some interview subjects expressed the belief that 
implementation could be easier at smaller clinics, there was also much uncertainty about the 
impact clinic size would have on implementation. Despite some belief that small clinic size 
could be beneficial, it did not differentiate clinics with high and low success, as all clinics with 
high success were classified as small clinics, and 3 of the 4 clinics with low implementation 
success were also small.  

There does not appear to be much previous research on the topic of how clinic size 
impacts the ease to which an intervention can be implemented. Given the paucity of information 
on this topic, more research here is needed to help explain the results we found. One point to 
note is that the high and low success clinics were in different settings, so that context may have 
been important to the impact clinic size had on implementation success. 

Clinic leadership supporting implementation was another contextual factor where there 
was an inconsistent relationship with implementation success. In the data matrix, this factor of 
leader support for implementation was somewhat present in several high and low implementation 
success clinics. It was also notable that in the survey data, leaders generally agreed that they 
openly supported implementation, while providers at the same clinics often disagreed about this. 



It was found in a systematic review that organizational leadership and the presence of 
intervention champions to be essential to implementation success [23]. The fact that leadership is 
thought to be very important to successful implementation makes it surprising that we did not see 
such a trend in our data. Part of the issue could be that providers and clinic leaders were often not 
in agreement about whether leadership was sufficient and this made it difficult to determine how 
much leadership support there really was at certain clinics. 

Perceived availability of resources was another contextual factor that had no clear 
relationship with implementation success. For example, across the success groups, clinic leaders 
generally felt that they had at least somewhat sufficient resources, while there were also clinics 
in the moderate and high success groups that indicated they lacked sufficient resources.  

Previous research has described a lack of available resources to carry out a program as a 
key barrier to implementation success [24]. Furthermore, financial and educational resources are 
key resources that are common in settings where change is successfully implemented [23]. This 
makes it surprising that there was no clear relationship here between availability of resources and 
success. 

It should be noted that the study provided extra resources to the clinics to help with 
certain things, such as hiring a staff member to assist with implementation. This could have 
addressed resource concerns in clinics and may have been a contributing factor to why we did 
not see a trend between resource availability and implementation success in our data. It would 
also be interesting to see how the clinics felt about resources after the study was no longer 
providing resources, since resources would become more limited at that point. 

Finaly, one other important point is that characterization of implementation success can 
change depending on what metric is used. We had risk assessment completion and genetic testing 
as metrics of success. The clinics that are classified as high, moderate, or low success depends on 
which metric is used as a measurement of implementation success. This concept is demonstrated 
in Table 1. Because of the differences in success classification, clinics need to decide whether 
their main goal is risk assessment completion, genetic testing, or both when picking how to 
measure implementation success. 

We chose risk assessment completion as our metric for implementation success in this 
study because the decision to have genetic testing after being identified as high risk through risk 
assessment is preference sensitive. Clinic staff were also not involved in intervention delivery 
after someone was identified as high risk through screening. The at home testing process was 
largely patient driven and monitored centrally by study staff, making clinic implementation 
context less important for driving success here. Moreover, the proportion of those offered testing 
who chose to undergo testing is not expected to be related to clinic factors, such as the 
intervention used. 
 
Limitations 
There are various limitations to this study. One potential issue is that rurality and health system 
are confounded, as all the rural clinics are in the Billings system. It is therefore possible that 



rurality does not have a true causal relationship with implementation success and the differences 
we saw were just due to differences in the healthcare system. 

It is also important to acknowledge that the surveys and interviews were baseline only. 
This means these data only reflect the climate at baseline and the perceptions about how 
implementation would go. It is certainly possible that unanticipated challenges arose during 
implementation and these would not be reflected in the data we have. 

Another limitation is that leader and provider participation in the surveys and interviews 
was different depending on the clinic. For example, some of the clinics did not have any 
providers participate in interviews and there was one clinic where no one participated in an 
interview. This limited the ability to triangulate interview data with survey data in some clinics, 
and our conclusions about certain clinics may have been different if interviews on all relevant 
stakeholders had been conducted here. 

The EDGE study also took place during the COVID pandemic, which created additional 
limitations. One way COVID impacted the study was that some clinics had to adapt the 
intervention to practice changes, such as a transition to telehealth in many clinics. Specifically, 
POC clinics in MultiCare switched to conducting risk assessment over the phone, while POC 
clinics in Billings Clinic continued to conduct risk assessment in person. This means that 
COVID impacted how the intervention was conducted, which likely had an impact on 
implementation success, but our analysis does not address this issue.  

One final limitation was that this study used data that had already been generated as part 
of the EDGE trial. The surveys and interview guides were also not developed for the specific 
research explained in this paper, so there were some factors potentially of interest that could not 
be evaluated due to them not being discussed in the interviews. 
 
Conclusions 
Broader implementation of genetic testing for hereditary cancer risk could save lives. Our study 
utilized the matrixed multiple case study approach to identify what influencing factors are most 
important to the successful implementation of hereditary cancer risk assessment and genetic 
testing into a primary care setting. Overall, we identified key influencing factors and how they 
impact the implementation of programs to screen for hereditary cancer risk in a primary care 
setting. More specifically, the factors found most important to implementation success were the 
intervention used as well as the rurality of the clinic. Insights from the present study can be used 
to help inform the design of future programs to implement hereditary cancer risk assessment and 
genetic testing in primary care to ensure that these efforts are successful. This will hopefully lead 
to higher uptake of these services in the future, which will help provide valuable information to 
individuals and empower those at high risk of developing hereditary cancer to take lifesaving 
preventative measures. 
 
 
 



 
 
 
 
 
 
 
 
 
 
 

 
 

Site 

# 

Clinic 

Size 

(10,000) 

Intervention Rurality 

(RUCC) 

Screening % 

{High: > 20%; 

Moderate: 10.1% - 

20%; Low: ≤ 10%} 

Testing % {High: 

> 2%; Moderate: 

1.1% - 2%; Low: 

≤ 1%} 

Overall 

Success 

       
1 Large DPE 1 10.3% Moderate 2.0% Moderate Moderate 
2 Large POC 1 17.9% Moderate 1.7% Moderate Moderate 
3 Small POC 1 28.9% High 2.6% High High 
4 Small DPE 1 12.4% Moderate 2.4% High Moderate 
5 Small DPE 1 10.6% Moderate 1.9% Moderate Moderate 
6 Small POC 1 41.8% High 4.2% High High 
7 Large DPE 3 7.2% Low 1.4% Moderate Moderate 
8 Large POC 3 12.8% Moderate 0.5% Low Moderate 
9 Small DPE 3 5.4% Low 0.9% Low Low 
10 Small DPE 7 4.8% Low 0.8% Low Low 
11 Small POC 7 23.0% High 1.4% Moderate Moderate 
12 Small POC 7 9.0% Low 1.0% Low Low 
       

Table 1. Classification of implementation success by clinic. Also included here are 
clinic size classifications based on whether the clinic saw over or under 10,000 
patients in the past year, the intervention arm, and rurality based on RUCC codes. 



 

Figure 1. The matrixed multiple case study approach as conducted in this study.  
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pletion at each of the clinics w
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 im

plem
entation success groups. These data w

ere collected 
throughout the duration of study. 

Patient baseline survey 
Surveys w

ere used to collect data from
 patients at the participating clinics in the study. These online surveys 

w
ere sent to patients throughout the duration of the study and included questions on their socioeconom

ic 
status, education, race, sex, and previous experience/interest in genetic testing. 

Provider baseline survey 
Providers at the clinics in ED

G
E com

pleted baseline surveys. These surveys included a variety of questions 
related to opinions and experience w

ith ordering genetic testing as w
ell as questions regarding their thoughts 

about im
plem

enting the ED
G

E trial.  

C
linic leader baseline 

survey 
C

linic leaders participated in baseline surveys that focused on their perspectives of potential contextual factors 
at the clinics that m

ay im
pact im

plem
entation success. This included questions about the clinic’s readiness to 

change and leadership support for the program
. 

C
linic dem

ographic data 
D

ata on clinic dem
ographics w

as gathered as part of data collection. This dem
ographic inform

ation included 
m

etrics on the rurality of each clinic setting and on the relative size of each clinic. RU
C

C
 codes for the location 

of each clinic w
ere used to assess rurality. RU

C
C

 scores ranged from
 1 to 7, w

ith 1 corresponding to an urban 
setting and 7 corresponding to a rural setting. C

linic size w
as determ

ined by the num
ber of patients that visited 

the clinic in the past year, w
ith 10,000 patients used as the cuto; betw

een sm
all and large. 

Provider interview
 

Providers w
ho com

pleted the surveys w
ere encouraged to participate in interview

s. These sem
i-structured 

interview
s w

ere conducted at baseline over the phone and focused on providers’ experience w
ith conducting 

hereditary cancer risk assessm
ent and ordering genetic testing. Providers w

ere also asked specifically about 
ED

G
E, including questions on their opinion of the program

, and w
hat facilitators/barriers to im

plem
entation 

success they envisioned w
ould be encountered. 

C
linic leader interview

 
C

linic leaders w
ho com

pleted the surveys w
ere also asked to participate in interview

s. These sem
i-structured 

interview
s w

ere conducted at baseline over the phone and focused on current genetic testing practices at the 
clinic, their opinions about ED

G
E, and potential factors that could im

pact the success of the program
. 
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Supplementary Material 
Appendix 1. Individual clinic summaries 
 

Clinic 1 
Intervention Direct Patient Engagement 

Health care system MultiCare 
Number of patients who completed the survey 156 

Number of physicians who completed the 
survey 

3 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
2 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Moderate 
 
Summary of clinic 1:  

Providers and leaders at clinic 1 indicated support for the program and were not 
concerned about implementation despite seeming not to have a great understanding of the study 
or population screening in general. This larger clinic serves a more upper middle-class 
population, and this meant there weren’t huge concerns related to cost or other related barriers. 
The size of the clinic could make it more difficult to manage everything. Providers at the clinic 
do not have much experience ordering genetic testing and generally just refer for counseling, 
testing, and follow up. The clinic has some helpful resources, such as genetic counselors, but 
staffing was still a concern, and the leader wanted a point person to do the work to limit the 
burden on staff who are somewhat stressed. Burnout was notably present at this clinic, with busy 
providers who stressed that it was important for the risk assessment not to be too time 
consuming. Providers also mentioned that genetic testing would not be useful to some patients 
who may not act on the results. 
 
Interviewee Selected quotes 
MC-303 
(Provider) 

“INTERVIEWER: 
Do you ever interpret results with patients for genetic tests? 
physician: 
Rarely ever… basically if I have a patient come back to me to talk a little bit 
more about risks or potentially referrals elsewhere, my job as a primary care 
provider, my job is not to be the expert, but to help to be air traffic control. So I 
try to translate in a way that is understandable and applicable. And it helps them 
to know what the next steps are in terms of a referral so that they can make an 
informed decision with the expert” 

MC-302 
(Provider) 

“INTERVIEWER: 
And then how do you think this program is going to go? 
MC302: 



I think it's going to go well. Like I said, I don't think it would take much time 
from the patients and for me and my staff. 
INTERVIEWER: 
Is that important to you, just not taking a lot of time from the patient visit? 
MC302: 
Yes. All of us know that we run very busy days and patients come in with 
multiple medical problems, so timing is very important” 

MC-301 
(Clinic 
leader) 

“INTERVIEWER: 
Can you tell me a little bit about your location and the demographic that you 
serve? 
MC-301: 
Yes. So it's an up and coming city, I guess. And I want to say middle-class to 
higher upper class… There's not a lot of diversity... So I think it's something that 
they would understand and be welcomed to, without the worry of financial... 
INTERVIEWER: 
…Basically, they might already be familiar and interested in genetic testing and 
there might not be any financial barriers for them? 
MC-301: 
Yes” 

 
Clinic 2 

Intervention Point of Care 
Health care system MultiCare 

Number of patients who completed the survey 195 
Number of physicians who completed the 

survey 
9 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
2 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Moderate 
 
Summary of clinic 2:  
 Clinic 2 is a large clinic and is they generally refer patients across the hall to hematology 
and oncology for genetic testing and management. Providers have minimal experience with 
ordering tests, as they just refer when needed. High risk patients are managed by specialists, such 
as radiology. The staff are excited about the program despite not really understanding it. They 
believe it will provide information and access to services for patients. They mention that many 
barriers here will be related to time, as providers indicate their time is limited. Despite the time 
issue, providers seem confident in their ability to implement the program. One new provider 
mentions some ethical and legal issues that may be a barrier. Leadership seems to be supportive 
of the program. Providers believe that in general, patients will be interested in the program. 
 



Interviewee Selected quotes 
MC-405 
(Provider) 

“Interviewer: 
Can you elaborate a little bit on what your experience is with cancer genetic 
testing? 
MC-405: 
As a provider or...? 
Interviewer: 
Yeah. As a provider. If you had any training opportunities or what's your guys's 
testing processes? Anything like that. 
MC-405: 
I haven't had any training opportunities. Providers have asked about ordering 
genetic testing and I've seen a few messages here and there, and frankly it 
sounds so complicated... A kid has to be ordered, "And this has to be done, and 
this has to take place, and..." I just don't have time to do that. I also worry about 
insurance coverage, cost of genetic testing, ramifications for future insurance 
coverage, licensure or not, and I feel like, as a primary care provider who 
doesn't have a lot of training in ordering this genetic testing... I don't want to 
open Pandora's box, I would rather that they speak with a genetic counselor, or 
hematology/oncology to his training, and is a little bit more familiar with how 
the process works” 

MC-404 
(Provider) 

“INTERVIEWER: 
Right. Do you anticipate any barriers or facilitators to getting your patients to 
participate in the EDGE program? 
physician: 
Facilitators, I think are going to be, patients want to know. A majority of 
patients again, they say, "I do want to know." They want to know that 
information. I do have one patient. I have a couple, I see not one, but a couple 
who refuse any type of cancer screening because they're like, "Why do I care 
about cancer? If I have cancer, I have cancer, who cares?" So there's going to be 
a few, but I think maybe our target population being a younger group with who 
most likely would decline any sort of cancer screenings more than 70 and 
above. I think our younger group who might be more of a benefit target would 
appreciate this a lot more. So I think it's going to be more facilitators because 
it's going to be another tool that they're going to want to do and to know” 

MC-401 
(Leader) 

“I:  
Totally okay. Okay. What are you most worried about with the implementation 
of this program? 
MC-401:  
Providers time. 
I:  
Sure. 
MC-401:  
Making sure we have the time for the providers” 

 
 

Clinic 3 



Intervention Point of Care 
Health care system MultiCare 

Number of patients who completed the survey 140 
Number of physicians who completed the 

survey 
4 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
0 

Number of leaders who participated in an 
interview 

1 

Level of implementation success High 
 
Summary of clinic 3:  
 Clinic 3 serves mainly elderly, White patients who are interested in prevention. The 
leader is positive about the program, but they are less certain of the details, as COVID has been a 
big distraction. There is minimal experience with genetic testing for hereditary cancer risk at this 
clinic. Implementation is not a concern as long as it does not take too much time from providers 
and does not have significant costs for patients. Leadership expressed support for the program, 
but providers expressed some disagreement that leadership supported the program. This clinic 
has many resources and they already do many labs and the leader felt this would make 
implementation easier. 
 
Interviewee Selected quotes 
MC-201 
(Leader) 

“Interviewer: 
Sure. What are you most worried about with the implementation of this 
program? 
MC-201: 
If it's going to be any kind of inconvenience for my providers, I definitely don't 
want that. Like I said, I'm hoping it's as easy as a click of a button and handing 
someone a kit or sending them for blood work. So I want it as seamless as 
possible there. Besides that, I think that's it” 
 
“Interviewer:   
Is there anything about your clinic that you think would make it easier or more 
difficult to implement the EDGE program?  
MC-201: 
 I don't think anything that would be more difficult. If anything, easier just 
incorporating with the lab work and all of the screenings that they already send 
out for and it's easier. It just goes with the flow of everything else” 
 

 
Clinic 4 

Intervention Direct Patient Engagement 
Health care system MultiCare 



Number of patients who completed the survey 183 
Number of physicians who completed the 

survey 
3 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
0 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Moderate 
 
Summary of clinic 4:  
 The only interview for clinic 4 was conducted with a clinic leader who did not know the 
current processes around genetic testing, the evidence base, or the project in general. Positivity 
was expressed for the program and the ability of it to meet patient needs despite the leader not 
being too sure of the details. The leader is operational and did not see barriers, as they thought it 
would not be expensive or time consuming. The clinic is close to a city and many patients are of 
lower socioeconomic status than those in surrounding areas. It was expressed that some patients 
will definitely be interested in the program, while others will not. It was also mentioned that the 
time spent discussing positive results could be disruptive. The leader stressed the importance of 
educating providers and patients as part of implementation, but was not sure if any education had 
occurred. It was also mentioned that the program seemed simple and easy to implement.  
Interviewee Selected quotes 
MC-601 
(Leader) 

“I:  
What about the setting that your clinic's situated in? Anything about the 
community or the policy environment that might affect implementation? 
MC601:  
… I guess if you really want to point something out, again, it goes back to the 
education piece. And for patients is that there's a lot of socioeconomic issues 
that can be a barrier for patients: homelessness, education, things like that, 
right? So you always got to think about that kind of stuff. And so we're not 
necessarily in an area that's in a high socioeconomic status. There's some areas 
around us, but for the majority it's a lower... You get where I'm going. It's just, 
there's some more socioeconomic barriers that we deal with and you may see in 
a place like [bigger city]” 
 
“I:  
if you've looked at the evidence for doing hereditary cancer risk assessment and 
genetic testing, just what is your perception of the quality and validity of that 
evidence?  
MC601:  
I wouldn't question it, but I'm also not... I guess I'm a trusting person in 
general. So I don't-  
I:  
Sure. Do you feel like any of that has been presented to you yet?  



MC601:  
No” 
 

 
Clinic 5  

Intervention Direct Patient Engagement 
Health care system MultiCare 

Number of patients who completed the survey 156 
Number of physicians who completed the 

survey 
4 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
0 

Number of leaders who participated in an 
interview 

0 

Level of implementation success Moderate 
 
Summary of clinic 5:  

No interviews were conducted at clinic 5, so qualitative data analysis was not possible for 
this clinic. 
 

Clinic 6 
Intervention Point of Care 

Health care system MultiCare 
Number of patients who completed the survey 187 

Number of physicians who completed the 
survey 

2 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
2 

Number of leaders who participated in an 
interview 

1 

Level of implementation success High 
 
Summary of clinic 6:  
 Clinic 6 is located in more of an urban setting, which is said to make implementation 
easier. The clinic has access to genetic counselors, and also an oncologist and referral 
coordinator but there are not standard protocols for referral. Clinic seems to have access to many 
resources, but this sentiment was not seen in the survey data. Most physicians refer to the GCs 
when they need genetic testing, which may have long wait times. One physician mentions they 
sometimes order genetic testing themselves using Color. There seems to already be some 
educational materials available at this clinic. Providers in general are supportive of the program 
and trust the evidence base. The only concern about implementation is making sure that there is a 



clear workflow. There is a clinic champion here who is leading the project. The staff here are 
used to implementing research studies. One barrier raised is getting patients to consistently turn 
in samples.  
 
Interviewee Selected quotes 
MC-103 
(Physician) 

“INTERVEIWER:  
Overall, how do you think this program is going to go?  
MC-103:  
I think it'll probably go well.  
INTERVEIWER:  
Yeah. What about the program or the clinic you're in, makes you say that?  
MC-103:  
I think most of the patients would probably be agreeable to it and I think 
staff are willing to work it. I already do a fair amount of 
research studies so they're kind of used to that” 

MC-102 
(Physician) 

“Interviewer:  
Yeah. And are there any facilitators to this process? It sounds like the 
genetic counselor is a good resource for you.  
MC-102:  
Yeah. They've been a pretty good facilitator and then the referral coordinator in 
our office has helped a lot with that too. So they're both really good” 

MC-101 
(Leader) 

“Interviewer: 
Great. And then do you think there's anything broader than your clinic, maybe 
about your community or the policy environment that might affect 
implementation? 
MC-101: 
Oh, yeah. So I think one thing that I've admired most in my transition out here 
is being in the Tacoma. It's a very close knit community and very welcoming to 
all, all various types. Right. And I feel like this base, this community, we have, 
we have all kinds of resources, all in one area. I don't know the radius exactly, 
but there's just a lot of options and a lot of resources. 
Interviewer: 
Okay. And you think that'll be helpful? 
MC-101: 
I think that plays a huge part. Very helpful. Yeah. When you have, when you 
have everything all in one pot, versus having to venture out far to go to one 
location for something, whether it's specialty or whether it's a treatment, I feel 
like we have everything right here in this ball” 

 
Clinic 7 

Intervention Direct Patient Engagement 
Health care system Billings 

Number of patients who completed the survey 256 
Number of physicians who completed the 

survey 
10 



Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
4 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Moderate 
 
Summary of clinic 7:  
 At clinic 7, sometimes physicians will order genetic testing, and other times they will 
refer out. They have a genetics person and a counselor, but the providers do not work with them 
a lot. It is mentioned that the referral process is challenging and there are long wait times. 
Providers in general are excited about the program and trust the evidence base. The leader 
mentions that they like having a point person as they see them as a supplement to the genetic 
counselor. There were some concerns about fitting the risk assessment into care given time 
constraints. It is mentioned that some may not be interested, as there are some who don’t believe 
in COVID. There is some prior experience with implementing other genetic testing at this clinic 
such as pharmacogenetic testing. Nurses are mentioned as important to the process. A COVID 
surge at this clinic is mentioned. The clinic is partnering with their research department for 
implementation. Despite having some helpful staff, it was mentioned that more resources would 
be helpful. Also, some providers may lag behind others who are early adopters of the innovation. 
 
Interviewee Selected quotes 
BC-108 
(Physician) 

“108: 
I suspect I miss opportunities to refer genetic testing all the time and that's an 
area I'm interested in. It's just so many other competing things. This is one of 
our greatest challenges. If somebody's having a heart attack right in front of you 
or falling off the cliff, we're really good at taking care of them. Looking down 
the line and saying, "Well, we need to treat your high cholesterol for the next 20 
years," is harder for us and the same with this genetic testing” 

BC-107 
(Physician) 

“INTERVIEWER: 
And then, can you tell me what you usually recommend to the patients after 
they've received genetic test results? 
BC-107: 
I guess it depends on what the results show, if they're positive or not, and not so 
much for genetic testing for cancers, but some genetic testing for other diseases. 
I do give them a heads up that before we even ordered the testing that 
sometimes when you do genetic testing, some patients that are healthy, some 
patients would rather not know that in the future, they may develop a disease. 
So that way they always have the anxiety and the worry over the years is when 
that disease process is going to hit them. And so, that's an education or 
counseling tool that I use for patients also, just to let them know that there are 
genetic tests out there that we can complete if they're curious” 

BC-105 
(Physician) 

“INTERVIEWER: 
And overall, how do you think this program is going to go? 



BC 105: 
I would guess, I could see it going either way really. If it's something that's not 
too complicated and people can keep it in the front of their mind then I think it 
could fly, but if it gets out of sight out of mind, then I think it could flop at this 
facility” 
 
“BC 105: 
A decent number of patients. And I don't know if they're, I don't know if it's a 
[rural state] thing, but they don't believe in COVID even if they have it, it's 
something else causing them some thumbs. Maybe that's true for every single 
region, but just makes you wonder if we are a more rural area. May have more 
suspect of this. I don't know. 
INTERVIEWER: 
Yeah. So just general hesitation about medical knowledge from that population 
will be a barrier. 
BC 105: 
Yes” 

BC-103 
(Physician) 

“INTERVIEWER: 
Is there anything else that you'd like to share about your experience with 
familial cancer risk assessment or cancer genetic testing? 
103: 
No. I think that there's a certain population that is very motivated to this. And so 
they're going to grasp onto this a lot, but for just the general public kind of a 
thing, you put it out there. You send them an informational sheet. I hope that 
they're going to take the time to read it because I think reaching out to them in 
the office or in person is probably more effective” 

BC-101 
(Leader) 

“Interviewer: 
Your perception of the quality and validity of the evidence supporting this kind 
of program. 
BC-101: 
…I think the data shows that it's a valid study. My physicians... I have not had 
any pushback from physicians. It's not a good thing. That's usually my canary, 
right? Doctors don't say, ‘This might be bogus.’ But I haven't had any of that. 
We've had a lot of education surrounding notes. We've spent a lot of time with 
[researcher name], talking to her about the whole stuff. [Inaudible 00:11:09] and 
nurses [inaudible 00:11:12] educating them on what this is, and how it's helpful, 
and everyone was in agreement” 
 
“BC-101:  
Well, current situation is difficult with our... Because our clinic is in a COVID 
search currently [inaudible 00:15:43]. And I don't know what timeline is. 
So, it's hard to launch new programs. Seeing a percentage of our staff, 
where we've shifted staff from outpatient to inpatient to cover this, the 
surge. We're just continuing to move down the road” 

 
Clinic 8 



Intervention Point of Care 
Health care system Billings 

Number of patients who completed the survey 198 
Number of physicians who completed the 

survey 
11 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
2 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Moderate 
 
Summary of clinic 8:  
 Clinic 8 has a good process in place for referring to known genetic counselors and a high-
risk breast clinic. Providers refer to GCS because of their skill in getting tests paid for and in 
interpretation and don’t have much experience themselves in ordering genetic testing. There is 
not too much concern about implementation other than issue of time and this being a COVID hot 
spot resulting in people not wanting to come in. The leader mentions that a point person will be 
important but hiring for the role and other roles in general is difficult. The leader also thinks the 
implementation team is strong and sees the program as another good service to offer patients. 
Providers feel some excitement about implementation and trust the evidence base. It was also 
mentioned that there are individuals acting as leaders for the program.  
 
Interviewee Selected quotes 
BC-305 
(Physician) 

“BC_305:  
Well I definitely have had patients who've asked and I don't feel that I'm 
knowledgeable enough, so having expanded knowledge and then just that 
ability for patients who I do think have the potential for a high risk or high risk 
for some cancer that there'd be more willing to do testing or to do something if I 
can just order it right there. And then just the fact that they have to go to take 
the time to a genetic counselor and talk with them and have another 
appointment does keep people from doing it or I've had patients who do the 
online test kits and they're like, "Well that test kit said that I'm fine," and I just 
don't know that I trust that they are, that that's the right thing for that patient to 
be doing and that they falsely feel reassured. So that would be a big benefit if 
I can just order something right there that can be done without having to have 
another appointment” 

BC-303 
(Physician) 

“INTERVIEWER: 
Yeah. It's just generally easier. Are there any facilitators to collecting family 
history or performing genetic testing? 
Physician: 
Sometimes patients just don't want to talk about it or they don't want to... Yeah. 
I've had patients straight up say, "I don't really want to know." 
INTERVIEWER: 



Yeah. 
Physician: 
I want to know, or I don't want to talk to them about it or I don't want to address 
it” 
 
“INTERVIEWER: 
Yeah. Then, to what degree do you think that the EDGE program could be 
adapted to meet your local needs? 
Physician: 
I think if it was something that I could do... If it takes 20 minutes to assess a 
patient, realistically, I can't. It has to be able to be done in a probably five-
minute span of time.  
INTERVIEWER: 
Yeah. 
Physician: 
Time is a barrier. I get maybe 40 minutes to do the history and physical and talk 
about all the patients' issues that they want to talk about, and so it just needs to 
be something that's done in an efficient way” 

BC-301 
(Leader) 

“Interviewer: 
What are you most worried about with the implementation of this program? 
BC-301: 
Probably what I'm most worried about is hiring somebody. 
Interviewer: 
Okay. 
BC-301: 
Our situation right now, I have positions that are open for months and months 
and months” 
 
“BC-301: 
But I've got some physician champions that are like, "Yeah, we definitely need 
to hop on this." And then when the rest of them see that it doesn't disrupt the 
flow of your clinic and that we've got someone that can help us with this. And I 
see it taking off relatively quickly” 

 
Clinic 9 

Intervention Direct Patient Engagement 
Health care system Billings 

Number of patients who completed the survey 214 
Number of physicians who completed the 

survey 
2 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
0 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Low 



 
Summary of clinic 9:  
 Clinic 9 is a small clinic and serves many people from rural areas who may not prioritize 
prevention. The small size is seen as goo because it may make it easier to get physicians on the 
same page. The staff have many obligations, so fitting the risk assessment into their schedules 
may be difficult. Therefore, it may not be possible to do something for every patient visit. There 
also is some physician burnout here. Providers have only referred out genetic testing but have the 
option to order it themselves. The clinic has some experience implementing a pharmacogenetic 
testing study. The staff trust the evidence base for the program but are not completely sold on the 
usefulness of the program at their clinic. 
 
Interviewee Selected quotes 
BC-201 
(Leader) 

“BC-201: 
I think that we see a lot of more rural patients because of our location and I 
think traditionally in like rural [state] health care and going to the doctor and 
kind of preventative medicine is, I think traditionally maybe not utilized from 
the patient perspective as well as it could be. And a lot of times we see patients 
when they are sick and have already say, felt that lump in their breast, but 
haven't had a mammogram in the last 10 years or something like that. So I think 
that if we have any ability to be proactive and identify risks or any preventative 
measures before we hit crisis mode for the patient, that would be in my opinion, 
better care” 
 
“Interviewer: 
So as a small clinic, do you think that that will be to your benefit that that's kind 
of like more controllable? Or do you think as a small clinic it'll be more difficult 
to implement this kind of complex program? 
BC-201: 
I think it will be beneficial. 
Interviewer: 
Okay. Can you expand on that, just a little? 
BC-201: 
I think that we only will have, because we actually have two providers leaving, 
so we will only have [inaudible 00:17:47] seven, possibly eight, depending on 
we have another mid-level coming that was from Western. So I don't know if he 
will fit in under us or under Western. And I guess I didn't actually think of that 
until just now, but we only have seven providers that we would need to 
communicate with and they all have a specific nurse and the nurse works with 
the provider very closely. So I think as far as that would ease implementation as 
far as communication and getting everybody on the same page” 

 
Clinic 10 

Intervention Direct Patient Engagement 
Health care system Billings 



Number of patients who completed the survey 225 
Number of physicians who completed the 

survey 
5 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
1 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Low 
 
Summary of clinic 10:  
 Clinic 10 was described as an extremely rural clinic. Providers did not do genetic testing 
and referred everything to an oncologist and GCs at a different site. The doctor and leader were 
excited about the program as they thought risk assessment was needed. Things that were unique 
about this clinic included factors related to it being so rural, meaning patients had to drive a long 
way to the clinic, they were often busy with work outside, may not have access to cell service or 
internet, and don’t address health issues unless they are emergencies. It was mentioned that 
providers may be uncomfortable with the program before at first. The oncologist and GC are 
described as helpful resources, but they may not be able to help as much if testing was scaled up. 
Interviewee Selected quotes 
BC-402 
(Physician) 

“INTERVIEWER: 
Yeah. So it seems like because you're like handed back and forth a little bit, it 
would be nice to have a streamlined process where you were just able to like, 
know what to order and be able to give them results. 
402: 
It would be. And I, it would be useful particularly in rural [state], it's hard for 
patients to, you know, get to [clinic name] three, four hours away from them 
sometimes. And sometimes they don't have smartphones or internet at their 
houses where they can do like a television, those genetics. So, and actually it 
could be very beneficial” 

BC-401 
(Leader) 

“Interviewer: 
Sure. And are there important aspects of being rural that you see as major things 
to consider? 
BC-401: 
Just the fact that these people are a lot different. I mean, they don't come into 
the clinic unless they're very ill or injured for two or three days and then figure 
out, "Well, yeah, I think we probably better go in because I can't breathe now." 
So, they're tough, and, I think, they don't always come in and ask for help very 
easily. And, I think, that would be just to break that barrier down that we're here 
to help you and it's okay to ask for help” 
 
“Interviewer: 
Thank you. That's great to hear. To what degree do you think the EDGE 
program is going to be able to be adapted to meet your specific needs? 
BC-401: 



I think maybe the hardest part may be being able to get with some of the 
patients that you need to. I don't know how you're going to meet with them, if 
it's phone calls, Zoom, whatever. Because just like this, sometimes we don't 
always have, I mean, there's still areas in [rural part of state] that don't have 
internet, which is surprising, but it is. So that, I think will be the biggest 
obstacle” 

 
Clinic 11 

Intervention Point of Care 
Health care system Billings 

Number of patients who completed the survey 243 
Number of physicians who completed the 

survey 
3 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
2 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Moderate 
 
Summary of clinic 11:  
 Clinic 11 is a small clinic in a rural setting. The rural setting could go either way in its 
impact on implementation, while the small size was viewed as a good thing, especially if people 
know who is asking them to participate. There is distance to services, but some telehealth options 
now exist. The clinic partners with GCs, but there is not a standard process for identifying those 
who might need genetic testing, and providers do not really have experience ordering genetic 
tests. Most feel there is not a huge need for genetic testing, but it could be beneficial to some. 
Lack of time and providers not remembering things or reading emails were considered barriers. 
The existing staff have a team environment and good organizational and workflow skills. The 
additional staff provided by the grant are viewed as essential to success of the program at this 
clinic. COVID has led to less time for providers, but they are not burnt out. Providers do not 
know a ton about the program but are supportive and trust the evidence base. The leader is more 
involved and supportive of the program. The clinic is partnering with their research department 
for implementation. The leader does not want the program to disrupt patient flow. Resources 
available at this clinic seem to be helpful here. 
 
Interviewee Selected quotes 
BC-503 
(Physician) 

“physician: 
Well mostly it's just I don't know how long what kind of questions I need to ask 
with patients who would be identified as high risk. If that's something that could 
simply be added in, then I could probably do it but if it's something that took a 
five minute conversation. I don't know, it depends but I just don't know how 



much time it would take, I guess. My concern is that it would take a lot of extra 
time, however” 

BC-502 
(Physician) 

“INTERVIEWER: 
Do you anticipate any barriers or facilitators to getting your patients to 
participate in the program? Just general knowledge of genetics? 
BC-502: 
I think general knowledge education and then some of them will be, ‘Doc, hey. 
If I get it, I get it. That's the way it is.’ But I'll definitely have the rancher type 
who are going to say that to me” 

BC-501 
(Leader) 

“Interviewer: 
What barriers and facilitators do you foresee in trying to get your patient 
population to participate in the program? 
BC-501: 
Like I said earlier, we are a smaller community and we are [rural state] and 
sometimes I think people out here, it may take a little bit longer or more 
explanation and clarity for them to accept something new. So like I said, as it's 
all in how you approach them and how you explain and reassure” 
 
“Interviewer: 
 Is there anything unique about your clinic otherwise or your larger healthcare 
system you think that might play a role in making this easier or harder? 
BC-501: 
I think that we have a wonderful research department and I think they are very 
excited and gung-ho to make sure that this is successful. So I think having them 
behind us and supporting us will make it very successful” 

 
 

Clinic 12 
Intervention Point of Care 

Health care system Billings 
Number of patients who completed the survey 164 

Number of physicians who completed the 
survey 

4 

Number of leaders who completed the survey 1 
Number of providers who participated in an 

interview 
1 

Number of leaders who participated in an 
interview 

1 

Level of implementation success Low 
 
Summary of clinic 12:  
 Clinic 12 is a small clinic in a rural setting. They are very close knit, which is said to 
make communication easier. The clinic has not shut down due to COVID, but the provider thinks 
they will. They have access to some helpful resources, such as a genetic counselor, an oncologist, 
and a cancer navigator. They currently do not have processes in place to screen for hereditary 



cancer risk, and the provider wants to do better since they can’t be doing worse in their opinion. 
Providers do not have experience ordering genetic testing and refer to GCs when necessary. 
There is belief that the program will be helpful despite staff not being familiar with the evidence 
base. The leader thinks the program should be easy to implement, especially because they have 
the point person the grant is paying for. They already do some pre-appointment screenings, so 
this program could be done similarly. Providers were less sure that leadership would provide 
adequate support for implementation. Knowledge of family history could be difficult because of 
estrangement. Dealing with insurance companies about coverage is also seen as a pain. 
Interviewee Selected quotes 
BC-602 
(Physician) 

“INTERVIEWER: 
Is this program something you see yourself supporting and trying to use with 
your patients? 
BC-602: 
Yeah, because we suck at it currently” 
 
“INTERVIEWER:  
Yeah. How do you see this program fitting into your existing workflow?  
BC-602:  
I don't know the details, but I'll make it happen” 
 
“I think if patients need to get somewhere to do anything. I have a sneaking 
suspicion that we'll be shutting down a lot of stuff and doing everything via 
telemedicine soon, and people are in survival mode. So they're not going to 
think about their cancer that could happen when they can barely make ends 
meet now” 

BC-601 
(Leader) 

“Interviewer: 
what barriers and facilitators to getting your patients to participate in the 
program are you anticipating? 
BC-601: 
Oh, just taking a bit more time and I can see some of the patients not wanting to 
spend more time doing another assessment, so I can see that being a barrier, for 
sure” 
 
“Interviewer: 
Can you explain to me why it will be well received by the community? 
BC-601: 
It's just one more step forward to helping our patients in our community. And 
we're a small community, so very close knit” 

 
 
 
 
 
 



Appendix 2. Data matrix 
 
Presentness key  Impact on implementation key 
Minimally 
present ­ 

Somewhat 
present ­­ 

 
Present ­­­ 

Hindering Neutral Enabling 

 
* Indicates there was disagreement between data sources; we are less confident about these 
classifications. 
 

High implementation success clinics 
 Clinic 6 

(42%) 
Clinic 3 
(29%) 

Clinic 11 
(23%) 

Innovation 
Intervention arm POC POC POC 
Population screening would be an improvement 
over current approaches to assessing hereditary 
cancer risk 

­­­ ­­­ ­­­ 

Outer setting 
Clinic is located in a rural community ­ ­ ­­­ 
Inner setting 
Clinic has sufficient staff, financial, and other 
resources to undertake practice changes ­* ­­­ ­­­ 

Clinic serves a small patient population ­­­ ­­ ­­­ 
Individuals 
Patients are interested in genetic testing for 
hereditary cancer risk ­­­ ­­ ­­ 

Providers have experience ordering genetic 
testing for hereditary cancer risk ­­ ­ ­ 

Providers are confident in their ability to 
implement populations screening for hereditary 
cancer risk 

­­­ ­­ ­­ 

Process 
Staff have enough time to integrate population 
screening for hereditary cancer risk into clinical 
practice 

­ ­ ­ 

Clinic leadership has openly supported 
implementation ­­­ ­­* ­­* 

 
 
 
 
 
 
 



 
 

Moderate implementation success clinics 
 Clinic 2 

(18%) 
Clinic 8 
(13%) 

Clinic 4 
(12%) 

Clinic 5 
(11%) 

Clinic 1 
(10%) 

Innovation 
Intervention arm POC POC DPE DPE DPE 
Population screening would be an 
improvement over current 
approaches to assessing hereditary 
cancer risk 

­­­ ­­­ ­­­ ­­ ­­­ 

Outer setting 
Clinic is located in a rural 
community ­ ­ ­ ­ ­ 

Inner setting 
Clinic has sufficient staff, financial, 
and other resources to undertake 
practice changes 

­­­ ­ ­­ ­­ ­­* 

Clinic serves a small patient 
population ­ ­ ­­­ ­­­ ­ 

Individuals 
Patients are interested in genetic 
testing for hereditary cancer risk ­­­ ­­ ­­­ ­­­ ­­­ 

Providers have experience ordering 
genetic testing for hereditary cancer 
risk 

­* ­ ­ ­­ ­ 

Providers are confident in their 
ability to implement populations 
screening for hereditary cancer risk 

­­ ­­ ­­ ­ ­­­ 

Process 
Staff have enough time to integrate 
population screening for hereditary 
cancer risk into clinical practice 

­ ­ ­­ ­ ­­ 

Clinic leadership has openly 
supported implementation ­­ ­ ­ ­ ­­­ 

 
 
 
 
 
 
 
 
 



 
 

Low implementation success clinics 
 Clinic 12 

(9%) 
Clinic 7 
(7%) 

Clinic 9 
(5%) 

Clinic 10 
(5%) 

Innovation 
Intervention arm POC DPE DPE DPE 
Population screening would be an 
improvement over current approaches to 
assessing hereditary cancer risk 

­­­ ­­­ ­­ ­­­ 

Outer setting 
Clinic is located in a rural community ­­­ ­­ ­­ ­­­ 
Inner setting 
Clinic has sufficient staff, financial, and 
other resources to undertake practice changes ­­­ ­­ ­­ ­­ 

Clinic serves a small patient population ­­­ ­ ­­­ ­­­ 
Individuals 
Patients are interested in genetic testing for 
hereditary cancer risk ­­ ­­ ­­ ­­ 

Providers have experience ordering genetic 
testing for hereditary cancer risk ­ ­­ ­ ­ 

Providers are confident in their ability to 
implement populations screening for 
hereditary cancer risk 

­­­* ­­­ ­­ ­­* 

Process 
Staff have enough time to integrate 
population screening for hereditary cancer 
risk into clinical practice 

­ ­­* ­ ­ 

Clinic leadership has openly supported 
implementation ­­* ­­* ­ ­­ 

 


