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Background: Rural patients experience worse cancer survival outcomes than urban patients despite similar incidence rates, due in part to significant barriers to accessing quality cancer care. Community hospitals in non-metropolitan/rural areas play a crucial role in providing care to patients who desire and are able to receive care locally. However, rural community hospitals typically face challenges to providing comprehensive care due to lack of resources. The University of Kentucky's Markey Cancer Center Affiliate Network (MCCAN) is an effective complex, multi-level intervention, improving cancer care in rural/under-resourced hospitals by supporting them in achieving American College of Surgeons Commission on Cancer (CoC) standards. With the long-term goal of adapting MCCAN for other rural contexts, we aimed to identify MCCAN's core functions (i.e., the components key to the intervention's effectiveness/implementation) using theory-driven qualitative data research methods.

Methods: We conducted eight semi-structured virtual interviews with administrators, coordinators, clinicians, and certified tumor registrars from five MCCAN affiliate hospitals that were not CoC-accredited prior to joining MCCAN. Study team members coded interview transcripts and identified themes related to how MCCAN engaged affiliate sites in improving care quality (intervention functions) and implementing CoC standards (implementation functions) and analyzed themes to identify core functions. We then mapped core functions onto existing theories of change and presented the functions to MCCAN leadership to confirm validity and completeness of the functions.

Results: Intervention core functions included: providing expertise and templates for achieving accreditation, establishing a culture of quality-improvement among affiliates, and fostering a shared goal of quality care. Implementation core functions included: fostering a sense of community and partnership, building trust between affiliates and Markey, providing information and resources to increase feasibility and acceptability of meeting CoC standards, and mentoring and empowering administrators and clinicians to champion implementation.

Conclusion: The MCCAN intervention presents a more equitable strategy of extending the resources and expertise of large cancer centers to assist smaller community hospitals in achieving evidence-based standards for cancer care. Using rigorous qualitative methods, we distilled this intervention into its core functions, positioning us (and others) to adapt the MCCAN intervention to address cancer disparities in other rural contexts.
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INTRODUCTION

Rural cancer patients experience significant barriers to accessing cancer care; primarily travel-related concerns including transportation, lodging, and financial burdens (1). While some patients choose to travel to large urban cancer centers for treatment, many decide to stay close to home. Further, some do not have the resources to travel, are too ill to benefit from aggressive care, or prefer to receive care locally. Therefore, community hospitals in non-metropolitan and rural areas play a critical role in providing care to many patients who otherwise would not have access. Despite their importance, rural hospitals typically face challenges to providing comprehensive care such as lack of resources, staff shortages, lack of specialist providers, and high-risk patient populations (2–4). They also often lack the infrastructure to collect extensive data on their cancer patients to monitor quality of care and identify processes in need of improvement, which can contribute to guideline-disconcordant care and poorer outcomes than might be received at non-rural hospitals (5, 6). Supporting these rural hospitals in developing the infrastructure to monitor their quality of care and develop programs and services to meet patient needs could improve the standard of care for rural cancer patients and aid rural cancer programs in maintaining the revenue they need to remain viable.

The University of Kentucky Markey Cancer Center Affiliate Network (MCCAN) is a complex, multi-level intervention aimed at improving cancer care in community hospitals, including those in rural and underserved areas. Several other leading cancer centers have partnered with rural hospitals to address rural cancer disparities; however, MCCAN is among the first to demonstrate significant improvement in guideline-concordant treatment metrics associated with improved survival outcomes (7). To support efforts related to data collection and monitoring, quality assessment and improvement, and cancer program development and goal setting, MCCAN uses the American College of Surgeons Commission on Cancer (CoC) evidence-based standards of cancer care. CoC is “a consortium of professional organizations dedicated to improving survival and quality of life for cancer patients through standard setting, which promotes cancer prevention, research, education, and monitoring of comprehensive quality care” (8). MCCAN helps hospitals that have never been CoC accredited build the infrastructure and navigate the process, and assists those that are already CoC accredited with maintaining accreditation and conducting targeted quality improvement efforts, among other support activities (7).

Given MCCAN's success, it serves as a promising model for improving access to high quality cancer care in other rural settings, but it has not yet been expanded beyond its intended context. Other rural states and geographic areas could benefit from an approach similar to those of MCCAN as well. For example, the largely rural state of Iowa is an ideal setting in which to pilot the scale up of an adapted MCCAN model based on the many similarities between the two states. National Cancer Institute (NCI)-designated University of Iowa Holden Comprehensive Cancer Center and several rural community hospitals across Iowa seek to adapt MCCAN to support Iowa community hospitals in achieving CoC quality standards. Given MCCAN's success and a desire to extend its benefits beyond Kentucky, there is a need to understand how to implement MCCAN in other settings and determine the mechanisms of its effectiveness.

In practice, interventions are often adapted to facilitate implementation in reaction to poor fit in new contexts or populations (9). In many cases, this kind of reactive adaptation improves interventions' implementation but compromises their effectiveness (10). In order to adapt MCCAN to facilitate its implementation in Iowa while preserving previously demonstrated levels of effectiveness in improving care processes and outcomes (7), it is necessary to identify MCCAN's core functions— i.e., the components of an intervention that makes it effective, and distinguish these from its forms – i.e., the activities necessary to carry out the core functions which can be adapted to satisfy demands of alternative contexts (11, 12). Scholars have successfully identified core functions underlying an increasing number of interventions, including an intervention to facilitate hospice referrals (13), as well as Water, Sanitation, and Hygiene (WaSH) programs, and the Accountability for Cancer Care through Undoing Racism and Equity (ACCURE) intervention, an intervention intended to address racial disparities in completion of cancer treatment, not yet published work.

While MCCAN has demonstrated its ability to improve cancer care by partnering with and supporting rural affiliate hospitals in achieving the evidence-based quality standards set forth by the CoC (7), the mechanisms underlying MCCAN's effectiveness are unknown. Our objective was to identify MCCAN's core functions as part of a broader NCI-funded study with a long-term goal of adapting MCCAN for implementation in rural settings beyond Kentucky to increase access to high-quality cancer care and mitigate rural cancer survival disparities.



MATERIALS AND METHODS


Overview

To identify MCCAN core functions (the components of an intervention that makes it effective), we used the methods set forth by Kirk et al. with guidance from author SAB, who helped develop the methods (12). Since MCCAN has not been rigorously defined previously, we reviewed the existing materials through meetings with MCCAN leaders involved in overseeing and supporting affiliate hospitals in the intervention to create a document describing MCCAN's forms (the activities necessary to carry out the core functions which can be adapted to satisfy demands of alternative contexts) from their perspective. We then interviewed representatives from five MCCAN affiliate hospitals with the objective of distilling MCCAN leader-identified forms into MCCAN core functions.

This study and materials (i.e., interview guide, recruitment emails) were approved by the University of Iowa IRB.



Developing a Document Describing MCCAN's Forms

A research assistant (CW) compiled a document describing MCCAN's forms using existing documents that included descriptions of MCCAN, including internal documents (i.e., a flier about MCCAN, a table describing MCCAN staff roles), and published characterizations of the intervention (7, 14). CW compiled for inclusion in the document notes on 1) the purpose and role of each aspect of the intervention, 2) the aspects of the intervention that were essential to its success, 3) the purpose of the intervention, and 4) methods and conditions necessary to implement the intervention. The study team reviewed the document for accuracy and clarity. We then incorporated feedback on the document from MCCAN's medical director, administrative director, quality director, and certified tumor registrar (CTR). The final document (Supplementary Table 1) defined MCCAN's forms.




IDENTIFYING MCCAN CORE FUNCTIONS


Sampling and Recruitment

Increasing the number of rural hospitals that can achieve CoC accreditation is one of the primary goals of the University of Iowa research team and their community hospital partners. As such, we recruited representatives from eligible MCCAN affiliate hospitals because they are key stakeholders in the implementation process, understand how MCCAN works, and have gone through the accreditation process at various stages. We targeted representatives from MCCAN affiliate hospitals for inclusion if the hospital was not CoC-accredited prior to joining MCCAN and became accredited within 3 years of joining. Of the five Kentucky community hospitals that met eligibility criteria, four are located in rural areas (as defined by the Rural-Urban Continuum Codes classification scheme) and one is in an urban area but serves a rural population.

Based on input from MCCAN's medical and administrative directors, we recruited both clinicians and administrators (i.e., program coordinators) to participate because of their varied perspectives and roles as influencers of change at their facilities. MCCAN's administrative director invited 11 representatives across the five hospitals to participate via email. After the initial contact, a research coordinator emailed representatives to schedule the interview. We offered participants a $50 check to incentivize their participation. Our final sample included eight representatives (three clinicians, four administrators, and one certified tumor registrar) from the five eligible hospitals.



Data Collection

The interview guide (Supplementary Table 2) was developed following Kirk et al.'s method of identifying core functions (12). We then piloted the interview guide with Markey's CTR who previously worked at a MCCAN affiliate hospital. This pilot interview was not included in analyses. Two members of the research team with qualitative and clinical expertise (ECJ, JME) conducted semi-structured virtual interviews via Zoom with representatives between June 29th through August 12th, 2021. The document identifying MCCAN's forms was available to participants at the time of interview for clarification about the MCCAN intervention if necessary. Interviews lasted between 39 and 72 min (mean 48.25 min). The interviews were audio-recorded and transcribed verbatim using the web-based service Rev.com. We deidentified transcripts for analysis.



Data Analysis

We developed an initial codebook prior to coding based on the Model for Adaptation Design and Impact (10). The final version of the codebook contained a priori codes based on the interview guide (i.e., what drives MCCAN's success) and some inductively identified codes. To refine the codebook and the reliability of our interpretation of the data, four study team members (MMW, MCS, EMJ, SAB) iteratively co-coded subsets of three transcripts, discussing discrepancies in application of the codes and reconciling differences. Once we reached consensus and refined the codebook, a research assistant (MMW) coded the remaining transcripts.

We generated reports for each code and MMW identified themes related to how MCCAN engaged affiliate sites in implementing CoC standards and improving care quality according to guidelines discussed among the study team. Themes were written to be comprehensive of interview excerpts and include a subject and verb (i.e., “MCCAN provides resources to affiliate hospitals”). To improve reliability in coding, four team members (MMW, MCS, ECJ, SAB) discussed the themes and resolved discrepancies in interpretation. MMW, with guidance from SAB, analyzed the final list of themes for codes encompassing MCCAN strategies to inform the core functions. Core functions of the intervention were defined as features of the intervention that were necessary and collectively sufficient to achieve the effectiveness outcome of improved cancer care. Core functions of the implementation were defined as features of the intervention that were necessary and collectively sufficient to achieve the implementation outcomes [i.e., feasibility of achieving CoC standards (15)]. We then presented the core functions that we identified to MCCAN leadership (medical director, administrative director, and quality director) for confirmation of face validity and comprehensiveness of the functions. Based on their feedback that some of the core functions were redundant, we consolidated the original list of core functions.

Finally, as an additional metric of validity to increase our confidence in the interpretation of the results, we identified a related theory of change from the literature to map core functions onto. This step is preferred according to Kirk et al.'s methods (12), as MCCAN was not theory-based in its creation. SAB used her in-depth knowledge of cancer care delivery and implementation theories to identify mechanisms of change underlying each set of core functions: intervention and implementation.




RESULTS


Interviews

We conducted a total of eight interviews with participants from the five eligible MCCAN affiliate hospitals. From a single institution, the greatest number of participants was three, while the fewest was one participant. The hospital and cancer program roles of each participant are described in Table 1.


Table 1. Participant roles (n = 8).

[image: Table 1]



Intervention Core Functions

We identified eight intervention core functions as necessary and collectively sufficient to improve care quality and describe them in detail below (Table 2; designated below as a-h). These core functions can be explained with Resource Dependence Theory (RDT) (Figure 1; i.e., theory of change) (16). Applied to MCCAN, RDT suggests that affiliate hospitals improve quality when they balance the benefits of affiliation with MCCAN against the dependence that comes with affiliation.


Table 2. Representative participant quotes for intervention core functions.
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FIGURE 1. Intervention core functions mapped onto resource dependence theory of change [18].




Environment and Dependence – Intervention Functions a-d

MCCAN provided the tools affiliates needed to adhere to CoC standards of care and improve care quality for patients at their facilities. These benefits of affiliation are demonstrated by the following functions: a) providing expertise about CoC standards, b) providing an actionable framework for becoming accredited, c) establishing a culture of data-driven quality improvement, and d) prioritizing the role of the certified tumor registrar (CTR) in using data to drive cancer program enhancements. In order to access these benefits, affiliates had to trade some level of independence by aligning with a broader network and complying with the MCCAN affiliate agreement and standards set forth by the CoC.

a) Providing expertise about CoC standards and b) an actionable plan and framework for becoming accredited. Information about CoC standards includes what CoC standards are, how they are interpreted, and how affiliates can demonstrate their achievement in ways that are acceptable to the CoC. For previously unaccredited institutions with varying levels of familiarity with the CoC, MCCAN served as the primary resource for understanding the expectations of the CoC and identifying the gaps and process modifications necessary to fulfill CoC standards and “guide[d affiliates toward]…the vision of the CoC” (participant [P] 4.1 [institution ID.individual ID]). In addition to information about accreditation standards, MCCAN provided a roadmap to give cancer programs the proper “stepping stones” (P4.3) to achieve those standards and established new programs, and provided ongoing support and guidance to sustain those programs. For example, MCCAN helped affiliates develop survivorship clinics, navigation services, and social work programs, all necessary components for accreditation, which have “really benefitted” patients and “would have never happened” without MCCAN's guidance and the pursuit of CoC accreditation (P4.1).

c) Establishing a culture of data-driven quality improvement and d) prioritizing the role of the CTR in using data to drive cancer program enhancements. Data collection is a critical piece of accreditation. As part of the CoC accreditation process, CTRs in hospital cancer programs must collect demographic, tumor, treatment and outcome data on all cancer cases and submit it to the National Cancer Database (NCDB), which is used to compute the facility-level compliance of established cancer care quality measures as an accountability tool for quality assessment and improvement. MCCAN helped programs develop this data collection capability, provided guidance for the CTRs collecting the data, and supported cancer programs in interpreting the data and using it to plan quality improvement projects. In addition, MCCAN promoted maximizing the role of CTR to include roles beyond traditional data collection, such as preparing agendas and documenting minutes from cancer committee and tumor board meetings. Affiliates viewed the CTR role as “a vital role” (P1.2) that several programs did not staff prior to joining the affiliate network and would have faced major barriers to achieving accreditation without MCCAN's assistance in helping to recruit and develop/train this position (Table 2d, P5.1). Affiliates valued access to data on their cancer cases and the CoC analytic tools, benchmarks and trend data, data but had difficulties in optimizing its collection and use without MCCAN's infrastructure and support.



Balancing Dependence With Benefits – Intervention Functions e-h

Organizational actions (i.e., joining MCCAN) depend on the balance between dependence on environmental features as represented by the core functions above, and the benefits afforded by the dependence on those resources (i.e., providing better care for their patients). Although affiliates surrendered some level of independence to access those resources, they ultimately balanced this with the benefits of e) establishing a shared goal of providing the best care for patients, f) educating providers, g) helping patients feel secure in their choice to seek care locally, and h) allowing patients to access programs and specialized services not locally available.

e) Establishing a shared goal of providing the best cancer care for patients, and f) educating providers to help them provide better care, and helping patients make informed decisions about their care. The shared pursuit of quality care for patients united MCCAN and affiliates as one community and facilitates trust within the network. One affiliate described the culture within the network as “familiness…we're all one big thing here. We're all trying to do the same thing. And I think that's important” (P4.4). This shared goal was realized through keeping providers up-to-date on the latest developments in cancer care so that they can implement the information into their practice. MCCAN delivered this education through a variety of mechanisms including statewide affiliate conferences [i.e., “MCCAN held… conferences. [T]hese include education for the physician, physician assistants, nurses…and the patient navigator… cancer care pharmacist also” (P3.2)] and virtual meetings [i.e., “targeting a certain group of people… if it's a subject about dietary… I can ask all of our dieticians to join …that 1 hour discussion at lunch” (P2.1-3.1)].

g) Helping patients feel secure in their choice to seek care locally and h) allowing patients to access programs and specialized services not locally available. The University of Kentucky is widely known and trusted across the state, and seeing their local institutions affiliated with the Markey Cancer Center assured patients that they would receive optimal care without having to travel large distances to the academic institution. One affiliate said, “I've had some people come and see me just specifically because I was a Markey affiliate. Like…‘Hey, we want to stay. We've been in Markey. We want to have follow up with somebody who's affiliated with them”' (P1.1). Patients were also assured access to all programs and services under the accepted standard of care. It is often difficult for under-resourced rural hospitals to directly provide all of the services (i.e., genetic counseling) needed to provide the best cancer care for their patients and to achieve accreditation, so MCCAN provided “an easier way of getting those services facilitated” (P1.2) through mechanisms such as telehealth or efficient referrals to Markey.



Implementation Core Functions

We identified 10 implementation core functions as necessary and collectively sufficient to achieve CoC standards and describe them in detail below (Table 3; designated below as a-j). We propose that these core functions represent MCCAN giving affiliates the capability, opportunity, and motivation required to achieve CoC standards. The capability-opportunity-motivation-behavior (COM-B) system is based on a synthesis of 33 psychological theories that collectively suggest that behavior (in this case, MCCAN implementation) becomes possible only when the capability, opportunity, and motivation exist to do so (Figure 2; i.e., theory of change) (17).


Table 3. Representative participant quotes for implementation core functions.
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FIGURE 2. Implementations core functions mapped onto capability-opportunity- motivation-behavior system theory of change [19].




Capability – Implementation Functions a-c

MCCAN increased the capability of affiliates to achieve accreditation standards by a) efficient communication and access to MCCAN leaders, b) providing guidance and support for community outreach efforts, and c) efficient recruitment of local patients into clinical trials.

a) Efficient communication and access to MCCAN leaders facilitating access to information and resources. MCCAN's wealth of expertise made them the appropriate “first phone call” (P1.1) for affiliates when they encountered problems or had questions. MCCAN leadership created a culture of open communication so that affiliates were comfortable coming straight to them and “not being afraid to pick up the phone and call them” (P4.4) when needed to access information or obtain resources.

b) Providing guidance and support for community outreach, and c) efficient recruitment of local patients into clinical trials. The CoC had specific standards related to community outreach and clinical trial enrollment which were referred to as challenging standards to achieve. MCCAN made it more feasible for rural programs to achieve these standards by providing resources (i.e. financial: “money…they match toward prevention, screening” (P4.1)) and information (i.e. lists of available clinical trials (P3.2)) to programs so that they may overcome barriers to achieving these standards.



Opportunity – Implementation Functions d-f

MCCAN increased the opportunity for affiliates to achieve accreditation standards by d) facilitating networking between affiliates, e) reciprocal process for facilitating referrals to Markey and sending patients back to their local affiliate hospital for adjuvant care, and f) providing support for staff planning and recruitment.

d) Facilitating networking between affiliates, fostering community within the Network. It is often valuable for small hospitals to seek guidance from similar sized hospitals which are more likely to have experienced similar challenges. MCCAN served as the hub that “spokes [the] network together with best practices on what's working and what's not” (P1.1) through formal and informal networking activities to facilitate connections “so that we can talk about things that I feel are a little more unique to rural facilities [at the MCCAN annual meeting]” (P5.1).

e) Reciprocal process for facilitating referrals to Markey and sending patients back to their local affiliate hospital for adjuvant care. MCCAN intended to provide services to patients that are not accessible in their communities with the ultimate goal of allowing patients to remain in their communities for the majority of their care. Concerns that MCCAN may “steal [affiliates'] patients” (P2.1-3.1, P4.4), made the commitment between parties to “get [patients] through the part that they need to be through” away from home, and to “refer them back” (P4.1) to their communities was critical for increasing the acceptability of MCCAN affiliation among stakeholders.

f) Providing support for staff planning and recruitment, especially early in the accreditation process. The accreditation process often requires hiring new positions to meet standards, especially the CTR role, adding to the barriers for rural hospitals, often under-staffed to begin with, to achieve accreditation. MCCAN provided networking (i.e., “Behind the Scenes” meetings where community hospital staff could meet their counterparts at Markey and discuss their roles) and recruitment support (i.e., providing job descriptions and job responsibility documents to fill new roles).


Motivation – Implementation Functions g-j

MCCAN increased the motivation of affiliates to achieve accreditation standards by g) treating affiliates as equals in a partnership, h) developing trust from affiliates in the care quality of Markey, i) investing in affiliates' goals, and j) engaging affiliate stakeholders to garner their support for implementation of CoC standards.

g) Treating affiliates as equals and valued colleagues in a partnership, and h) developing trust from affiliates in the quality of care provided by Markey. MCCAN created a culture in which input was valued from all members and the relationship is defined by mutual respect and reciprocity. As one affiliate described, “establish[ing] that relationship” was critical, and “MCCAN is UK. So they're like top notch…but they are just great with that one on one…that connection, that's the best part of [affiliation]” (P4.4). However, it was essential for stakeholders at affiliate hospitals to perceive affiliation as valuable to their program and patients. Pursuing accreditation was only acceptable if there was trust that mentors at MCCAN can provide exceptional care and offer affiliates sound advice and resources to improve the quality of care at their own institutions.

i) MCCAN investing in and showing enthusiasm for affiliates' goals and j) engaging providers and administrators in the accreditation process to garner their support. The accreditation process was a significant commitment taking “about a year and a half,” so willingness of key stakeholders such as clinicians and administrators to participate is crucial (P3.2). MCCAN was successful in engaging stakeholders because of the enthusiasm and motivation from its leaders. As one affiliate describes, the MCCAN medical director was “very excited about all this…you need that person that motivates everybody” (P1.2). MCCAN elicited both institutional and individual goals and needs to tailor support and resources to achieve these goals and accreditation. According to one affiliate, “the things we picked … as goals… were always our own… we were able to do the things that were important to us” (P4.1). Goals that were tailored to affiliate hospitals created a unique relationship with MCCAN's support and resources.





DISCUSSION

We identified MCCAN's core functions—the features of MCCAN that were collectively sufficient to support affiliate hospitals in achieving CoC accreditation and, in turn, improve care quality for rural patients. Specifically, we found that affiliate hospitals improved quality when they balanced the benefits of affiliation with MCCAN (i.e., providing better patient care) against the dependence that comes with affiliation (e.g., relying on MCCAN for the expertise required to achieve CoC accreditation), and that MCCAN gave affiliates the capability (e.g., support for community outreach), opportunity (e.g., reciprocal patient referral processes), and motivation (e.g., investing in affiliates' goals) required to achieve CoC standards. Although CoC accreditation is not synonymous with high-quality care, our previous work suggests that CoC-accredited hospitals provide higher-quality care than non-CoC accredited hospitals (6). Accreditation requires that hospitals provide specific clinical and supportive services, and pursuit of accreditation demonstrates a program's commitment to high-quality care delivery (18). Research has shown that cancer patients in rural areas face limited access to medical and oncology providers, long travel times, and low recruitment to clinical trials, all of which affect quality of care and health outcomes (19). However, a recent article reported CoC accreditation as an independent predictor of performance on four evidence-based quality measures in multivariable models controlling for patient rurality, hospital rurality, hospital bed size and hospital accreditation status (20). This suggests that improving the quality of care at rural hospitals through assisting in the CoC accreditation process may result in better outcomes for rural cancer patients. Indeed, Unger et al. found that participation in clinicals trial reduced disparities in cancer outcomes between rural and urban patients, providing additional evidence that improving access to uniform, high-quality treatment in rural hospitals may be an effective strategy (21). Performance on evidence-based quality measures, as well as expectations regarding patient care protocols and operative standards are all part of the CoC accreditation standards and therefore provide a mechanism to support more uniform, high-quality treatment (18). Thus, we suggest that the identified intervention core functions have made MCCAN effective at improving care quality in their state, and that maintained in adaptation, they can improve care quality in other contexts.

While the intervention core functions underscore MCCAN's ability to improve care quality, the implementation core functions outline the collectively sufficient activities necessary of MCCAN to help affiliate hospitals actually achieve CoC standards. A few of these core functions relate to specific standards (implementation core functions b-c), indicating that some standards may be especially difficult for rural facilities to meet. For instance, the CoC requires accredited programs to host annual community outreach cancer prevention and screening events. The CoC also requires a percentage of patients to be enrolled in cancer-related research studies (18). Participants cited MCCAN's assistance with these two standards in the form of financial and informational support for community outreach and clinical trial accrual as critical to their ability to achieve accreditation. At present, the CoC requires all accredited programs to be compliant with these standards. Our results suggest that previously unaccredited facilities struggle disproportionately with these specific standards compared to others, and without support from MCCAN, accreditation is not achievable. This may partially explain why currently, only 16% of non-metro/rural hospitals are CoC-accredited [compared to 82% of metro hospitals (22)], and provides evidence that interventions like MCCAN are needed around the country to increase feasibility of achieving accreditation for rural hospitals. Most of the implementation strategies are focused on building and maintaining relationships between MCCAN and affiliates (Figure 2). Pursuing CoC accreditation is a major undertaking for any facility, and rural facilities face additional barriers. It is essential that any intervention attempting to decrease these barriers does so with partnership in mind.

This study produced evidence regarding MCCAN's intervention and implementation core functions. The identified core functions are complete, comprehensive, and achievable for those who seek to adapt MCCAN without compromising its effectiveness. However, it is important to note that some of the core functions may be particularly challenging to operationalize in new contexts. For example, we identified trust from affiliates in the quality of care provided at MCCAN's hub comprehensive cancer center to which affiliates could refer patients as an implementation core function (Table 3e). Developing trust between community hospitals and a hub comprehensive cancer center in contexts where trust was previously lacking is likely to be very challenging. Additionally, significant resources are required of potential adapters to successfully achieve the core functions (i.e., educational materials, clinical expertise, specialized services, etc.), potentially compromising core functions in particularly resource-poor settings. Despite these potential challenges, the successful adaptation of MCCAN could change the paradigm of how rural hospitals deliver cancer care to their patients, shifting the focus from the traditional centralization of cancer care at high-volume facilities recommended by many in the literature (23–32) to a system in which rural hospitals are empowered and enabled to provide the highest-quality care at their own facilities for many types of common cancers, decreasing barriers and allowing rural patients to access high-quality care close to home.

This work contributes to a growing body of literature that identifies core functions of evidence-based interventions (11–13, 33, 34). The process of identifying core functions of an evidence-based intervention post-hoc has been previously described (12), though this is among the first application of these methods to prospectively inform adaptations to an existing intervention for use in alternative contexts. These methods can be used to adapt other interventions to address rural cancer disparities and as a prototype for replicating MCCAN.

Our study makes several policy, research, and conceptual contributions. In terms of policy, our findings suggest that the core functions should guide the process of scaling up the MCCAN model across the US. Our study also advances state-of-the-science methods of identifying core functions developed by SAB and her colleagues. In applying these innovative methods, we have further codified and refined the process. Specifically, this study sheds light on the need to identify core functions related to an intervention's implementation as well as the core functions of the intervention itself. To conceptualize implementation core functions, implementation theories and theoretical frameworks and models such as COM-B (17) may be particularly useful as theories of change. Conceptually, our study suggests that, for interventions that facilitate coordination among multiple institutions, as is the case with MCCAN, organization theories are highly relevant given their focus on conditions in the outer setting that can be harnessed to improve care (35). We also demonstrated the utility of organization theory in serving as theories of change for organization-level interventions such as MCCAN.


Limitations

This study has several important limitations. We did not gather information from affiliate hospitals who had achieved CoC-accreditation prior to affiliation with MCCAN nor did we gather information from rural hospitals who were unable to achieve CoC-accreditation despite committing to the process. Without these perspectives, we are not able to fully understand the benefits MCCAN provides to hospitals that are already accredited and what incentivizes their decision to join the network. Additionally, we lack understanding of the barriers to achieving accreditation that were too great for some hospitals to overcome, even with the support of MCCAN. Future research should explore whether and how hospitals who do not achieve accreditation differ from the affiliates that secured CoC-accreditation while relying on the scaffolding provided by MCCAN.

Another limitation of this study is the small number of participants included in the analysis, though this was by design to meet our study objectives. We were purposeful about selecting representatives from the five hospitals that were not CoC accredited at the time of joining MCCAN because they mostly closely matched the rural hospitals that would be targets of the adapted intervention. It is possible that the eight representatives from the five targeted affiliate hospitals who chose to participate had a perception of MCCAN and its core functions which differed from those three representatives who chose not to participate, but it is also likely these representatives were the most involved in MCCAN implementation and therefore were able to contribute the in depth information we were seeking. Futhermore, the themes which gave rise to the core functions were common amongst multiple interviews in our sample, and we confirmed validity of the results through multiple mechanisms (i.e., confirming face validity with MCCAN leadership and mapping core functions onto existing organization theory of change). Thus, we are confident that we have successfully identified the core functions of the MCCAN intervention.



Future Directions

If MCCAN is to be successfully adapted, the next step is to identify the contextual differences between Kentucky and the new contexts for the adaptation. Contextual differences can be addressed with adaptations to MCCAN's forms while preserving the core functions identified in this analysis.

The state of Iowa is an ideal setting in which to pilot the scale-up of the MCCAN model. Like Kentucky, Iowa is a rural state with a high cancer incidence and almost no CoC accredited hospitals in non-metro/rural areas for its 40% rural population (36, 37). Both states have a single National Cancer Institute (NCI)-designated Cancer Center and similar number of hospitals (37, 38). However, MCCAN's scalability to a rural cancer hospital network in Iowa is limited by systematic differences between Kentucky and Iowa. For example, Markey Cancer Center (Kentucky's NCI-designated Cancer Center) is centrally located and a major referral center across Kentucky, whereas Iowa's NCI-designated Cancer Center is located near the state's eastern border, thus hospitals across the state may choose to refer patients to other large cancer centers in neighboring states that are geographically closer rather than to Iowa's NCI-designated Cancer Center. Without adaptation to Iowa's unique context, MCCAN may not be viewed as appropriate, acceptable, or feasible in Iowa and therefore be poorly implemented. Further, unadapted, MCCAN may lack the features required to improve cancer care quality in Iowa. Thus, the next steps of our project will follow Kirk et al.'s method (12) of adaptation – i.e., addressing systematic differences between Kentucky and Iowa with adaptations identified through rigorous qualitative methods while preserving MCCAN's originally demonstrated levels of effectiveness. In addition, we will evaluate the costs and benefits to hospitals in pursuing and achieving the CoC standards.




CONCLUSION

Much research has focused on the potential benefits of centralizing cancer care to high-volume, urban cancer centers, yet this strategy largely ignores the challenges faced by rural populations and the desires of many cancer patients to receive care closer to home. The MCCAN model presents a more equitable strategy of extending the resources and expertise of large cancer centers to assist smaller community hospitals in achieving the evidence-based standards for cancer care. Using rigorous qualitative methods, we found that rural cancer care disparities can be addressed by aiding rural hospitals in balancing the benefits of affiliation with a quality-focused network against the dependence that it requires, and giving rural hospitals the capability, opportunity, and motivation to achieve CoC quality standards. Distilling this complex, multi-level intervention into these core functions has positioned us (and others) to adapt the MCCAN model to address cancer disparities in other rural contexts.
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P1.1: *I have always felt that they were very supportive and...if| felt ke | was in a roadblock with
something. ..usually if | feel like I've exhausted all my resources they re [MCCAN] my first phone call
P4.4: “You know, having that communication, that open communication and not being afraid to pick
up the phone and call then... they are just great with that one on one, you can, | mean, you text
them, you call them, | guess that open door. That, that connection, that's the best part of it”

P1.1: “that's one another great thing about the affliate network is the support that they will provide
with screening initiatives. ..to get out in the community to target the uninsured or the under-insured”
P4.1: “MCCAN has helped us put together programs, um, that have made us be more engaged in
the community to get more people, to be interested in screenings and prevention”

P3.2: “UK MCCAN have a list of longer clinical trals where we can enroll our patients in, or they can
even help us to suggest ciinical trial outside of UK and MCCAN, if this is not avalable” P4.4: “Um,
clinical trals, that's one of the things we have the hardest time with....but ke MCCAN offers you
things like, uh, you can refer your patients to them for a clinical trial, even fit's a teleconference”
P1.1: *I don't mind to share, you know...its really nice to get the support from the other hospitals
because, you know, we don't feel like we're in competition with each other.... We want to see
everyone succeed” P5.1: *...it’s nice to have that opportunity to come together in smaller groups
with folks that are more closely related to your, your size....Markey gave me your name....Can you
tell me what you did about this...?"

P1.2: *And | think...the affilate network helps the larger hospital by getling patients that need care
ata larger hospital. But...then the people come back to the community. And | think that's the overall
goal for most people” P2.1-3.1: “they [MCCAN leadership] would go to that person [provider] say,
Hey, you know, we have this affilation agreement. You need to make sure that patient gets sent
back to that facility for their treatments” P4.1: “...they [MCCAN] are not here to steal our patient.
They're here to take them, get them through the part that they need to be through, and then they're
going to refer them back”

P5.1: “the biggest resource and value was staffing. Being able to...kind of get up off the ground and
get running and get started and helping us grow our, our program...we might not be here if it really
wasn't for that”

P4.4: *I go in there, all these suits and ties and I'd kind of be intimidated, but you know... They're
just smart in what they do, but I'm smart in what | do. They can’t do what | do and I can't do what
they do. And they don't treat you like that"

P3.2: “what drive the patient to go to UK MCGAN is a quality of care. So the quality of care, you
know, ...if the quality of care drops, then...you know, wouldn't lead to a successful, uh, merge or
affiiation here”

1.2: “Dr. Mullet. Like...this is his jam doing this whole affiliate stuff...so he is very excited about all
this.... It helps when he's so into it..you need that person that motivates everybody” 4.1: “you
know, the things that we picked as far as goals...were always our own...we were able to do the
things that were important to us ..” P4.4: “you know, they're [MCCAN] excited about the program
and they want to put all those things in place and they'll work close with them to, to make sure, you
know, we're doing that”

P3.2: “physicians should be wiling to participate...took around year and a half to get CoC
accreditation...So administration willngness to participate also...trying to convince them
[physicians and administrators]... | think that's the biggest challenge here” P4.1: “they've helped
bring in some other members that you wouldn't typically see...their cancer liaison physician
currently, he's a family practice doctor...it's brought other people from other departments in .
helped us offer so much more for our patients”
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a. Providing expertise about CoC standards

b. Providing a plan and framework for becoming accrecited

c. Estabiishing a culture of data-diven quality improvement

d. Prioritizing the role of the CTR in using data to dive
program enhancements

e. Estabiishing a shared goal of providing the best care for
patients

f. Educating providers to help them provide better care and
help patients make informed decisions

g. Helping patients feel secure in their choice to seek care
locally

h. Allowing patients to access programs and specialized
services not locally available

P4.1: *Or, um, you know, if we had a mesting and we need to steer in a different direction, having
that guidance really cid help from people that knew how, um, the commission on cancer worked
and what they were reall looking for” P4.3: *..they, they do supply... people who know what, what
they're doing... especially some of the things that we wouldn't think about.”

P4.3: “so the parts that | have, uh, you know, that seem essential, uh, to help you bring up to
speed... Somebody that knows how to give you the stepping stones, uh, to perform all that

stuff [accreditation]” P4.4: “even fit's something they've never done before... but | have no doubt |
could call them and be like, this has come up. | don't know what to do. How do we need to

handle this?"

P1.2: *you get to demonstrate... here's one need we have, but also here's what we're working

with... The two biggest things is how are your patients doing? Are you doing like the standard of
care?... And it helps you kind of measure... is there something that the hospital needs to take a
step toward? Wel, let's bring in somebody that can help us and then take it from there”

P1.1: “The CTR role, um, | feel lie that is a vital role.... CTRs are just very valuable.” P5.1: “...when |
started this process... | didn’t even know what a CTR was.....we don't have a CTR were likely not
going to be able to recruit a CTR... And so, um, at that time, when they [MCCAN] hired some
folks... that could helpp some of the small rural facilties fil and meet those roles... if we hadn't have
had that piece of it, um, I'm not, I'm really not sure what we would have done at the time”

P1.2: *you realize that everybody's trying to work toward the same goal. And like, that's, | mean,
that's what makes it run. Its everybody.... that you can feel comfortable... sending your patients to”
P4.4: “I kind of feel like MCCAN, you know, that's what we are doing is providing the best care
possible when you look at it as a whole and not just the disease [cancer] tself”

P2.1-3.1: “as far as all the [educational] activities, | think just because they they're specific [why they
are beneficial, it not a broad range of subjects that they're going to talk about during a 1 hour it's
its, they've pinpointed it down to a specific subject.” P4.4: “I've seen patients say that, you know, |
chose the lumpectomy because it was the least invasive, but he didn't tell me if | chose that | would
have to have radiation.... | mean, I'm not saying that's bad on physician's part that they just wasn't
educated, | suppose... that's [MCCAN's educational offerings] just, that's, that's just helped so
much.... they're [the patients] getting better care because they know more.”

P1.2: *...if you were affiated with this larger center, you know, that speaks to the care you're
providing and that's goes along with the commission on cancer acoreditation. .| think that helps for
patients because I've had some people come and see me just specifically, because | was a

Markey affiiate” P4.4: “Everybody knows the UK is here. You know, that makes them feel safer, |
Suppose... so by becorming affiated with MCCAN... it states that on there, you know, not only the
COC accreditation... they know that you're going to have to give your patients the highest level

of care”

P4.1: “we've been able to connect patients with genetic counseling and other services that we just
would ot have had prior” P1.2: *And you know... we're still gonna need the different radiation
procedures that a university hospital provides that we're just not going to have in the community... i
You can be in a network or you can have access to those services and, you know, have an easier
way of getting those services facilitated, lie why not?” P5.1: some financial impact things that way
as a small community hospital, that we, we didn't have deep enough pockets to provide. ..we were
able to work with the, the MCCAN group to fil that void”
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