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The Public Health Framework for Collaborative Arthritis Management and Wellbeing (“the Framework”) is being piloted as a model to improve health and wellbeing of people with arthritis. This model is built upon a foundational partnership between a clinical entity and a community care hub (“hub”), which recognizes the important role that hubs play in addressing both chronic care needs and unmet social needs of people with arthritis. Specifically, hubs partner with healthcare systems by coordinating and supporting networks of community-based organizations that provide patients with access to health-related resources and services [(such as Arthritis-Appropriate Evidence-Based Interventions (AAEBIs)]. In this Framework, the clinic engages patients in screening (based on physical activity, physical function, and pain), counseling (regarding benefits of physical activity), and referral to community care hubs. At the hub, patients are screened for unmet social needs and are matched with AAEBIs based on a shared-decision-making process. There are two types of AAEBIs: Physical Activity, and Self-Management Education, which may be offered in community-based, clinical, or virtual settings. Through the screening, counseling, and hub referral process, the pilot Framework seeks to increase identification of people who would benefit from AAEBIs, increase AAEBI participation among those who would benefit, and ultimately improve the health and wellbeing of people with arthritis. The evaluation of this Framework leverages an Implementation Research Logic Model (IRLM) and its component frameworks and taxonomies in methods and outcome selection. This study follows the implementation of the Framework through key stages: screening, brief advice and counseling, referral to hub, AAEBI selection and participation, outcomes measurement, and feedback of data to the clinic. This paper offers a practical example of the iterative process we used to make decisions for the evaluation, how the IRLM is used to guide decision-making and analysis, and the methods of our evaluation plan.
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1 Introduction

Arthritis is the main cause of disability in the United States (1) with 21.2% of Americans reporting an arthritis diagnosis (2). Osteoarthritis (OA), which is the most common form of arthritis, impacts about 33 million adults in the United States (3). Physical activity is an effective treatment option for OA, as it is associated with improvements in pain, energy, sleep, and physical function (4).

In an effort to increase physical activity and self-management for OA, the United States' Centers for Disease Control and Prevention (CDC) and the Osteoarthritis Action Alliance (OAAA) recommend Arthritis Appropriate Evidence-Based Interventions (AAEBIs). Programs, which are run by non-profit Community-Based Organizations (CBOs), must demonstrate statistically significant improvements in at least two arthritis-relevant outcomes (e.g., pain, balance, physical function, disability) to be an endorsed AAEBI (5). AAEBIs such as the Arthritis Foundation's Walk with Ease or Better Choices Better Health meet these requirements and have been shown to improve patients' self-efficacy and balance in addition to reducing disability, pain, and fatigue (6, 7).

Despite these benefits, AAEBIs are underutilized by patients with arthritis (8). In recognition of this lack of uptake, the CDC focused on providing additional funding to promote their use, including the State Public Health Approaches to Addressing Arthritis (CDC-RFA-DP-23-0001) (9). One aspect of these efforts is to include clinicians such as primary care providers to help increase AAEBI engagement, as patients with arthritis are more likely to engage in physical activity when it is recommended to them by a physician (10, 11). However, given high workload and competing priorities, many primary care providers and rheumatologists are not recommending physical activity for their patients with OA (12, 13).

To facilitate patient referrals to AAEBIs while managing provider burden, the National Association of Chronic Disease Directors (NACDD), in collaboration with the CDC, developed the Public Health Framework for Collaborative Arthritis Management and Wellbeing. NACDD is a professional, non-profit association of healthcare professionals that aim to promote health and reduce the burden of chronic disease. This Framework identifies community care hubs (“hubs”), as a mechanism for facilitating referrals. Hubs utilize established community partnerships to connect patients to CBO-offered health programs (e.g., AAEBIs), which alleviates the administrative burden on providers in the AAEBI selection and referral process (14).

The Framework was developed with input from an expert panel involving rheumatology, primary care, and chronic disease management professionals. It was designed to meet the following goals: (1) improve identification of patients with OA who would benefit from AAEBI participation, and (2) connect those patients to AAEBIs to improve their physical activity and health-related quality of life (HRQOL) while utilizing a workflow that is feasible to implement in clinical and community-based settings. In the application of this Framework, the hub plays a central role in ensuring continuity of care for patients with arthritis by connecting the healthcare delivery system with a number of Community-Based Organizations that offer AAEBIs.

We developed an Implementation Research Logic Model (IRLM) specific to the Framework to structure and convey the multiple theoretical frameworks and taxonomies used to evaluate relevant aspects of this pilot implementation. The IRLM is a tool that was developed from an NIH-identified need to improve the rigor, reproducibility, and transparency of implementation projects (15, 16). The IRLM captures the multi-level nature of the Framework and cross-organization involvement to promote AAEBI participation.

Evaluation of this Framework will assess (1) whether patients experience improvement in HRQOL, (2) the feasibility and acceptability of implementing this Framework in a primary care setting and a community hub, and (3) the return on investment of the Framework implementation. This evaluation focuses on both the pilot site implementation and its implications for broader Framework application. In this paper, we describe the process of developing an evaluation plan for the Framework, including the role of IRLM and component models (e.g., Consolidated Framework for Implementation Research) and resulting decisions that were made.



2 Methods

Figure 1 illustrates the Framework and shows the multiple steps involved in the process of identifying and referring eligible patients with OA to AAEBIs. In the clinical setting, this includes screening patients with a pre-existing hip or knee OA diagnosis for current levels of physical activity, providing brief advice and counseling on the benefits of physical activity, and referring patients to a hub. On the hub side, navigators screen patients for health-related social needs, engage in a shared decision-making process with patients to identify the available AAEBI that is most appropriate for them, facilitate their enrollment in AAEBIs, and track AAEBI completion. Sufficient technology is required to facilitate many aspects of this process, notably at the interface between healthcare providers and community hub, to facilitate the sending of referrals and return of outcomes data.


[image: Flowchart illustrating the integration of clinical and community settings for arthritis care. The left section represents the clinical setting, focusing on screening, diagnosis, advice, and referral. The right section represents the community hub, emphasizing screening for social needs, shared decision-making, registering for arthritis-appropriate evidence-based interventions, completing sessions, and tracking out-comes. Abbreviation notes indicate ACR as the American College of Rheumatology.]
FIGURE 1
The public health framework for collaborative arthritis management wellbeing. This image is used with the permission of the National Association of Chronic Disease Directors.



2.1 Theoretical approach for the evaluation

The Implementation Research Logic Model (IRLM) draws on several leading frameworks and taxonomies to guide the evaluation (16). Determinants (evidence-based factors that influence implementation outcomes) include barriers or facilitators to implementation. Our IRLM drew on the most recent version of the CFIR determinant framework (17, 18) to specify determinants within each domain: intervention characteristics, inner setting, outer setting, characteristics of individuals, and process. Implementation strategies, which are influenced by determinants, are system-level changes or supports needed to support implementation. These are aligned with the Expert Recommendations for Implementing Change (ERIC) (19). Implementation mechanisms (by which the strategies impact the outcomes) are denoted with the three components of the behavior change model known as COM-B: Capability (C), Opportunity (O), Motivation (M), along with Behavior (B) (20). The outcomes we selected are organized by the types of outcomes described in Proctor's taxonomy of outcomes for implementation research (21): implementation, service, and client (described here as “recipient”).

During the process of developing the Framework, our evaluation team partnered with NACDD and CDC to iteratively develop the evaluation plan that aligned with the components described in Figure 2. Key phases of this process included: (1) a focused literature review, to identify similar studies and the evaluation frameworks, measures, and methods used; (2) Understanding partner priorities for the evaluation through meetings bi-weekly with NACDD, monthly with CDC, and periodically with the expert panel; and (3) Drafting and revising an evaluation plan and its components with multiple rounds of feedback from NACDD, CDC, the expert panel, and (eventually) the pilot site.


[image: Flowchart illustrating the implementation research logic model for the NACDD-designed arthritis management framework. It covers Determinants (CFIR), Implementation Strategies (ERIC), Mechanisms (COM-B), and outcomes based on Proctor's of outcomes for implementation research, and intervention characteristics. Key components include innovation, collaboration, electronic health record programming, patient engagement, and measurable outcomes. Abbreviations explain CFIR, COM-B, and ERIC.]
FIGURE 2
Implementation research logic model for the arthritis management framework.


Guided by the IRLM and the five specific aims of the project, we developed a detailed Evaluation Plan and Data Collection Protocol by Study Aim (Table 1). The overall study design is a longitudinal transformation mixed methods design (22, 23). In this approach, qualitative and quantitative data are collected over time, and data are analyzed and triangulated throughout to further explain findings (e.g., showing quantitative data about patients screened to clinicians during interviews to further understand facilitators and barriers to screening) and to identify potential additional topics to explore. As detailed in Table 1, we will collect quantitative data for formative evaluation and quality improvement (monthly) and for outcomes assessment (1–2 times annually) using multiple data sources, including the clinic's electronic health record (EHR), referrals, AAEBI participation, patient surveys of key outcome measures, billing code usage, and staff surveys. We will use qualitative data primarily for formative evaluation with data derived from document review (e.g., meeting notes), and semi-structured interviews.



TABLE 1 Evaluation plan and data collection protocol by study aim.



	Implementation aims
	Source/Method
	Measure
	Analysis





	Patient level



	1. Improve physical activity and health-related quality of life of adults with knee or hip arthritis
	Electronic Health Record (EHR) data
	Proportion of eligible patients screened, counseled, referred per EHR data
	QI run charts



	Hub data
	Proportion of referred patients who enroll/complete AAEBI
	Summary comparison



	EHR and/or hub data
	Collection of Physical Activity Vital Sign (PAVS), and Patient Reported Outcome Measure Information System (PROMIS (Physical Function, Pain Interference, Pain Intensity)Individual-level change in PAVS and PROMIS measures
	Baseline and post referral assessments



	2. Patients who are screened, counseled, referred to hub, and participate in Arthritis-Appropriate Evidence-Based Interventions (AAEBIs) are representative of the practice's eligible population
	EHR data
	Proportion of eligible patients in selected demographic characteristics
	Summary comparison



	Hub data
	Proportion of referred patients in selected demographic characteristics
	Summary comparison



	Patient interview
	CFIR domains (selected)
	Thematic analysis



	Providers/Practice level



	3. Implementing the Framework is acceptable, feasible, and incentivized for the clinical team
	Patient interviews
	CFIR domains (selected)
	Thematic analysis



	Clinical team interviews
	CFIR domains (selected)
	Thematic analysis



	Clinical team
	CFIR domains (selected)
	Survey (brief)



	Meeting notes
	CFIR domains (selected)
	Review



	4. Referral to and implementation of AAEBIs is acceptable and feasible for the hub
	Hub leader or referral lead interviews
	CFIR domains (selected)
	Thematic analysis



	Meeting note review
	CFIR domains (selected)
	Thematic analysis



	Hub referral data
	Proportion of pilot practice referrals received
	Summary comparison



	System level



	5. Implementing screening, counseling, and AAEBI referrals provides revenue return on investment for practice and cost savings
	Billing data
	Proportion of qualifying visits that use intervention-related billing codes (e.g., G2211)
	Summary analysis



	EHR data
	Population-level change in falls risk per STEADI
	Baseline and post referral assessments




	AAEBI, arthritis-appropriate evidence-based intervention; CFIR, consolidated framework for implementation research; EHR, electronic health record; PAVS, physical activity vital sign; PROMIS, patient-reported outcomes measurement information system; PT, physical therapy; QI, quality improvement.







Throughout the evaluation planning period, we were mindful to reduce the potential implementation burden placed on patients, primary care practice staff, and the hub team. A working group that is comprised of the evaluation team, primary care practice and hub leadership, and members of the NACDD team iteratively sought feedback from practice and hub staff along with an expert advisory panel. This feedback was used to select screening and outcome measure of reasonable lengths, adjust the timing of screening, counseling, and referral to fit within existing workflows, and shorten and revise provider educational modules about the Framework.

Below we describe specific considerations in the development of our evaluation plan. Dartmouth College's Committee for the Protection of Human Subjects deemed the evaluation as not human subjects research (#00032976).



2.2 Measure selection

A key consideration in measure selection was to identify instruments that could easily be implemented in the practice and hub settings or were already used in those settings, and, as applicable, could serve dual purposes of screening and baseline and outcome measurement. We consulted with primary care practice staff at the pilot site, and they provided feedback about the permissions needed to integrate measures into their electronic health record (EHR), the impact of measure length on provider time capacity, the value of measures for clinical decision making, and readily available data that could be used as measures. The hub also provided feedback on which measures were already being collected by their team as part of AAEBI-specific screening and follow-up requirements. This feedback, along with considerations about the reliability and validity of each measure and concern for patient and provider burden, was used to select the final measures.

Through this process, the domains of physical activity, physical function, and pain (interference and/or intensity) were identified as screening and outcome measures. The 2-item Physical Activity Vital Sign (PAVS; initially termed “Exercise Vital Sign” (24); was selected to assess physical activity. Scores on the PAVs are associated with health outcomes such as BMI in arthritis patients and in other clinical settings (25). The Patient Reported Measurement Information System® (PROMIS) Short Form v2.0 – Physical Function (PF) 4a was proposed as a brief assessment of physical function but was replaced by the PF-10a due to presence in EHR and existing clinical implementation. The PROMIS Short Form v1.1 – Pain Interference 4a and single-item Pain Intensity scale (0–10) were selected to assess pain. The latter was replaced by another 0–10 visual analog scale (Baker Wong FACES) due to existing presence in EHR and clinical implementation. The PROMIS Pain Interference and Physical Function scales, like other PROMIS measures, were developed through a rigorous process that included testing and calibration (26) and have been validated in osteoarthritis samples (27). The Baker Wong FACES scale, which was originally developed to measure pain in pediatric patients (28), has been validated in adult samples (29) and has shown sensitivity in measuring chronic osteoarthritis pain (30). Additional process measures (e.g., number of patients screened or referred) and outcome measures related to practice revenue (use of billing codes specific to screening for physical activity and counseling and ongoing care, e.g., Medicare code G2211) and reducing potential health system costs were also identified. Given that fall rates are associated with increased health system costs (31), reduction in falls risk will be a proxy measure of health system savings and will be measured by the CDC's Stopping Elderly Accidents, Deaths, and Injuries (STEADI) scale (32). The STEADI, which measures gait, strength, and balance, has been shown to independently predict fall risk (33).



2.3 Defining eligible participants and sampling

As with other aspects of the evaluation plan, the process for determining eligibility for the screening-counseling-referral intervention was iterative and informed by feasibility and appropriateness at the clinic site. For example, initially proposed eligibility criteria for screening were more expansive, and included all adult patients who presented with hip or knee pain or who had been diagnosed with hip or knee osteoarthritis. However, to first trial the pilot on a smaller scale, participation was limited to patients who have: a qualifying visit type (chronic care management, Medicare Annual Wellness Visit, or Medicare Welcome Visit), a diagnosis of osteoarthritis of the knee or hip, and a knee or hip-related complaint. There are plans to continue implementation beyond the pilot and expand patient eligibility criteria to additional visit types and those with hip and knee pain without an OA diagnosis. These decisions will be informed by the results of this evaluation.

The flow of eligible patients and estimated numbers for this study are specified in Figure 3. Some attrition is expected at each stage, the reasons for which will be assessed in provider and staff interviews and hub data. Interviews with providers will investigate the reasons for which not all eligible patients are screened or provided with brief advice regarding physical activity, and insights regarding the decision to refer to the hub, specialty care, or neither. Interviews with hub staff and documentation in hub database will shed lights on reasons some patients, as a result of the shared decision-making process, decline to participate in AAEBIs, and reasons that some patients choose not to enroll once they are referred. As implementation progresses, patient criteria may be expanded to include additional clinics, visit types, and those who have not yet been diagnosed with hip or knee arthritis.


[image: Flowchart illustrating the evaluation data source process. Begins with "Identify Eligible Patients" (n=250), followed by "Provide Screening and Brief Advice" (n=220), then "Refer to Hub and/or Specialty Care" (n=170). Splits into "Hub: Social needs screening and SDM" (n=130), "Specialty Care referral only" (n=20). Proceeds to "Per SDM: Refer to AAEBI" (n=110), "Per SDM: Patient declines AAEBI" (n=20). Continues with "Patient enrolls in AAEBI" (n=60), "Patient does not enroll in AAEBI" (n=50), and ends with "AAEBI completed" (n=40). Notes: SDM is shared decision-making, AAEBI is Arthritis-Appropriate Evidence-Based Intervention.]
FIGURE 3
Participant flow and estimated retention.


For the qualitative data collection, we plan to conduct interviews with patients that have completed a hub referral and AAEBI participation and interviews and surveys with clinic and hub staff. Interviews will aim to understand patient and provider experiences engaging in screening, counseling, and referral including the value for patients and barriers and facilitators to implementation and engagement. Interviews with key implementation staff and providers will be conducted approximately three months from the start of implementation to assess experiences with initial implementation to inform potential modifications to implementation. If there are delays in implementation, additional interviews will be conducted earlier to assess barriers and needs. We will use purposive sampling with patients to ensure a mix of ages, race/ethnicity, and socio-economic status and will include all clinic and hub staff involved in the flow of care for eligible patients or are in a leadership position that oversees aspects of the pilot implementation.



2.4 Data sharing and management

To determine the necessary level (patient, population), type (specific measures), frequency (monthly, semi-annually), and source (clinic, hub) of data needed to fulfill the evaluation plan, the relevant parties involved in overseeing and facilitating the extraction and receipt of data (evaluators, health system and hub representatives) met to discuss their respective interests, needs, and limitations. Sample data extracts were reviewed collaboratively and data extraction requirements, specifications, and quality assurance processes were agreed upon.

Prior to the current implementation effort, a standing Business Associate Agreement existed between the clinic and the hub, which allowed for data related to patient referrals to be shared from the clinic to the hub and data related to patient participation in AAEBIs and outcomes to be shared from the hub to the clinic. A data sharing agreement was established between the hub and the evaluation team at Dartmouth to allow for deidentified patient-level data to be shared for the purposes of quality improvement and evaluation.

To facilitate data matching across the clinic and hub, the referral ID will be used to match clinic and hub records. Clinic staff responsible for preparing data to be shared with the evaluation team will follow internal quality assurance procedures to ensure that the data are provided based on specifications, including matching with hub data. Quality control checks will be performed by clinic staff and evaluators on the deidentified data to ensure it meets specifications and to resolve inconsistencies or issues that may be identified. Timely reporting is contingent upon timely data processing and provision.



2.5 Analysis and reporting

As with other aspects of the study, decisions regarding the frequency and contents of reporting were made collaboratively between the evaluation and implementation teams. Decisions were informed by feasibility (e.g., frequency of manual data extraction, and matching), appropriateness (e.g., based on eligible patient volume).


2.5.1 Quantitative analysis

We will first assess pilot implementation by analyzing the proportion of eligible patients that complete the full process of screening, counseling and referral. Conversations with the primary care and hub teams revealed that access these data will inform ongoing implementation efforts, indicating the need for potential modifications. Therefore, the decision was made to report these numbers to the clinical team using monthly run charts to aid in quality improvement.

In addition to monthly run charts, we will analyze and report on patient-level program outcomes. Specifically, we will assess whether patients show changes in physical activity, physical function, pain, and falls risk after completing an AAEBI. We plan to conduct separate paired samples t-tests for these four outcomes, comparing patients' baseline scores with data collected after AAEBI completion. For these analyses, we will use casewise deletion to exclude any patients that do not have both baseline and post-program data. We conducted an a priori power analysis using G*Power (34) to calculate the minimum sample size needed to detect a medium effect size (0.5), as per Cohen's recommendations (35). To achieve 80% power with a significance level of less than 0.05, a sample size of at least 34 patients is required. However, if this minimum is not met or the data at both time points is not normally distributed, we will conduct the non-parametric Wilcoxon signed-rank test to assess baseline to post-program change. We will also calculate the program completion rates of those referred to either AAEBIs or physical therapy.

Subgroup descriptive analyses will also be conducted to understand how the demographic breakdown of patients that are referred to the hub align with the demographics of those that are eligible. We plan to analyze subgroups based on demographic variables such as age, gender, and race. However, final decisions will depend on patient demographic distribution and data volume.

The primary care team provided estimates of the number of patients expected to enroll in the program (Figure 3). To ensure adequate data volume to conduct the proposed analyses, the decision was made to extract data at six and twelve months after the start of implementation. An interim summary of results will be shared with the implementation team at six months with more expansive reporting happening after a year of implementation. We also consulted with the hub team to understand the type and data they are already reporting for other initiatives to align the timing and structure of the data to reduce potential burden.



2.5.2 Qualitative analysis

Qualitative analysis of semi-structured interviews and bi-weekly implementation team meeting notes will be used to evaluate implementation acceptability and feasibility. As noted previously, will be conducted approximately three months from the start of implementation to assess experiences with initial implementation to inform potential modifications to implementation. If there are delays in implementation, additional interviews will be conducted earlier to assess barriers, needs, and relevant contextual factors.

Methodologists from the evaluation team will analyze meeting notes and transcripts using web-based qualitative analysis software (e.g., Dedoose). These data will be analyzed using a mixed inductive (data-driven) and deductive (theory-driven) approach, guided by the current CFIR, including a codebook template created by the CFIR Research Team-Center for Clinical Management Research, which covers the various domains and subdomains of the current CFIR.

Inter-coder dependability will be established and maintained using several processes. First, we will create clear code definitions and refine as needed through review and consensus of at least two coders, including tracking decisions and reasons for changes. Second, two coders will each code the first three to four documents of each data type and compare coding to establish reliability and agreement on codes, code applications, and code definitions. Finally, once consensus is reached on the codebook, one coder then will do the majority of the coding, with coding checks on approximately 20% of the coded data and continued discussion and refinement for any questions or coding discrepancies. For identification of themes, we will use code applications and code co-occurrences with analytic memos in Dedoose to explore patterns and arrive at the preliminary themes. These will be reviewed by the full study team to consolidate the findings and finalize the themes. Saturation will be determined when no major new codes or themes emerge as we progress through the analysis.



2.5.3 Triangulation

We will use two of the four major types of triangulation described by Denzin (36): methodological triangulation and investigator triangulation. We will use methodological triangulation by comparing results across different methods (e.g., screening and referral data, interviews, meeting notes) and investigator triangulation by always having at least two evaluators involved in data collection and analyses and involving other research team members in review and discussion of findings across our methods. Results of preliminary analyses and monthly tracking will be used to inform staff interviews. The CFIR will be used to guide the assessment of domains between qualitative and quantitative findings to identify relevant results. The results of the triangulation, and reflection upon these results with the implementation team, will help inform decisions related to modifying and scaling the pilot.





3 Discussion

By drawing on key domains within the IRLM, such as feasibility, acceptability, engagement, and adaptability of both the intervention and the evaluation components, we were able to effectively engage the relevant partners involved in implementation to tailor the evaluation plan to the pilot. This process clarified which elements of the initial evaluation plan were essential, alterable, or non-essential. The interactive online version of the IRLM was particularly helpful in facilitating application to our project – a draft of which we then refined through further reflection on the literature and on the specific models encompassed therein.

Measure alignment across research, evaluation, and clinical care is a perennial challenge. As a pilot evaluation, we sought to be flexible in the development of the evaluation. This meant identifying the measures and timing of data collection along with the eligible visit types that were most feasible and least burdensome to both patients and those involved in the implementation, while still creating a standardized evaluation plan with rigorous measures, processes, and requirements needed to assess key outcomes. To the extent possible, we leveraged measures that were already being collected across entities or could serve multiple purposes (e.g., patient screening and outcomes assessment).

While limiting patient eligibility to Medical Annual Wellness visits and those with official hip and knee OA diagnoses increases the real-world feasibility of the pilot implementation, this may compromise the ability to generalize findings to other patients. Additionally, while we plan to analyze subgroup differences in patients' outcomes and engagement, we will be limited by the sample size of the pilot, limiting conclusions about the Framework's impact across demographic groups. However, once the initial feasibility of the Framework implementation is established, we anticipate expanding the eligible visit type, which will likely increase the sample size of enrolled patients, and thus improve inclusivity.

Not all implementations of the Framework will look the same. The specific partners that engage in future implementations, with their unique strengths, limitations, infrastructure, and interests, will influence site readiness, the feasibility of implementation and decisions made along the way. However, use of the IRLM as we illustrate draws attention to the CFIR determinant framework to assess new contexts and readiness for implementation, including the inner setting, outer setting, characteristics of individuals, and existing processes. Based on our experience, factors such as readiness for change, eligible patient volume, payer mix, technology to support referrals, having a local hub, and local Community Based Organizations offering AAEBIs are all relevant and will need to be assessed and supported to guide additional local implementations.

The conclusion of the pilot and evaluation will call for reflection on the Public Health Framework for Collaborative Arthritis Management Wellbeing as it was initially conceived and consider, in light of the IRLM and evaluation results, what aspects are fixed or adaptable to allow for adoption in all relevant areas of care. Providing guidance on fixed and flexible aspects of the Framework may encourage adoption and fidelity. For example, the Framework may be applied in other clinical settings (e.g., physical therapy), or in other community-based settings (e.g., direct partnership with AAEBI providers). As such, responsibility for core components of the Framework (e.g., shared decision-making for AAEBI selection) may need to shift.

This work contributes to models where there is a partnership between clinical and community systems and collaboration is required to acknowledge the different needs, interest, capabilities, incentives of each partner.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The protocol for this study was reviewed by the Committee for the Protection of Human Subjects at Dartmouth College and deemed Not Human Subjects Research (study #00032976) as it meets the criteria for program evaluation. As an evaluation of secondary data that are collected as part of routine care and program implementation, patients are not asked permission for their deidentified data to be shared with the evaluation team. Staff who are interviewed in this study are asked for permission to record.



Author contributions

KC: Writing – original draft, Investigation, Visualization, Conceptualization, Project administration, Writing – review & editing, Supervision, Methodology. LB: Writing – review & editing, Writing – original draft, Conceptualization. JC: Writing – original draft, Visualization, Writing – review & editing. EE: Writing – review & editing, Writing – original draft. HM: Writing – original draft, Writing – review & editing. TR: Writing – review & editing, Writing – original draft. BE: Writing – review & editing, Writing – original draft. KS: Visualization, Project administration, Supervision, Methodology, Writing – review & editing, Conceptualization, Investigation, Writing – original draft, Funding acquisition.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This effort is part of the “Advancing Arthritis Public Health Priorities Through National Partners, Component 2” project supported by the Centers for Disease Control and Prevention of the U.S. Department of Health and Human Services (HHS) as part of a financial assistance award totaling $1,416,914 with 100 percent funded by CDC/HHS. The contents are those of the author(s) and do not necessarily represent the official views of, nor an endorsement, by CDC/HHS, or the U.S. Government.



Acknowledgments

We acknowledge the contributions of the Arthritis Expert Panel and Design Team, Shalu Garcha, MPA, and CDC Healthy Aging team in advising on the initial evaluation plan, and Izzy Nielsen for her contributions in implementation planning.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Theis KA, Steinweg A, Helmick CG, Courtney-Long E, Bolen JA, Lee R. Which one? What kind? How many? Types, causes, and prevalence of disability among U.S. adults. Disabil Health J. (2019) 12(3):411–21. doi: 10.1016/j.dhjo.2019.03.001


	2. Fallon EA, Boring MA, Foster AL, Stowe EW, Lites TD, Odom EL, et al. Prevalence of diagnosed arthritis — United States, 2019–2021. MMWR Morb Mortal Wkly Rep. (2023) 72(41):1101–7. doi: 10.15585/mmwr.mm7241a1


	3. Center for Disease Control and Prevention. Osteoarthritis. Atlanta, GA: Center for Disease Control and Prevention (2024). Available online at: https://www.cdc.gov/arthritis/osteoarthritis/index.html (Accessed May 2, 2025).


	4. Yang H, American College of Rheumatology. Exercise & Arthritis. Atlanta, GA: American College of Rheumatology (2023). Available online at: https://rheumatology.org/exercise-and-arthritis (Accessed May 2, 2025).


	5. Osteoarthritis Action Alliance. Arthritis-Appropriate, Evidence-Based Interventions (AAEBI). Available online at: https://oaaction.unc.edu/aaebi-2/ (Accessed May 2, 2025).


	6. Wyatt B, Mingo CA, Waterman MB, White P, Cleveland RJ, Callahan LF. Impact of the arthritis foundation’s walk with ease program on arthritis symptoms in African Americans. Prev Chronic Dis. (2014) 11(11):1–9. doi: 10.5888/pcd11.140147


	7. Callahan LF, Shreffler JH, Altpeter M, Schoster B, Hootman J, Houenou LO, et al. Evaluation of group and self-directed formats of the arthritis foundation’s walk with ease program. Arthritis Care Res (Hoboken). (2011) 63(8):1098–107. doi: 10.1002/acr.20490


	8. Spencer-Brown LEK, Brophy JE, Panzer PE, Hayes MA, Blitstein JL. Evaluation of an electronic health record referral process to enhance participation in evidence-based arthritis interventions. Prev Chronic Dis. (2021) 18:1–10. doi: 10.5888/pcd18.200484


	9. Funded State Arthritis Partners | Arthritis | CDC. Available online at: https://www.cdc.gov/arthritis/partners/funded-state-partners.html (Accessed July 2, 2025).


	10. Andersen RE, Blair SN, Cheskin LJ, Bartlett SJ, Johns F. Encouraging patients to become more physically active: the physician’s role. Ann Intern Med. (1997) 127:395–400. doi: 10.7326/0003-4819-127-5-199709010-00010


	11. Der Ananian CA, Churan C, Adams MA. Correlates of physical activity among blacks and whites with arthritis. Am J Health Behav. (2015) 39(4):562–72. doi: 10.5993/AJHB.39.4.13


	12. Waugh E, King L, Gakhal N, Hawker G, Webster F, White D. Physical activity intervention in primary care and rheumatology for the management of knee osteoarthritis: a review. Arthritis Care Res (Hoboken). (2019) 71(2):189–97. doi: 10.1002/acr.23622


	13. Christiansen MB, White DK, Christian J, Waugh E, Gakhal N, King L, et al. “It.. doesn’t always make it [to] the top of the list” primary care physicians’ experiences with prescribing exercise for knee osteoarthritis. Can Fam Physician. (2020) 66(1):e14–20.


	14. Chappel A, Cronin K, Kulinski K, Whitman A, DeLew N, Hacker K, et al. Improving health and well-being through community care hubs. Health Affairs Forefront. (2022). doi: 10.1377/forefront.20221123.577877


	15. Merle JL, Sloss EA, Sanuade OA, Lengnick-Hall R, Meza R, Golden C, et al. Refining the implementation research logic model: a citation analysis, user survey, and scoping review protocol. Front Health Serv. (2024) 4:1490764. doi: 10.3389/frhs.2024.1490764


	16. Smith JD, Li DH, Rafferty MR. The implementation research logic model: a method for planning, executing, reporting, and synthesizing implementation projects. Implement Sci. (2020) 15(1):1–12. doi: 10.1186/s13012-020-01041-8


	17. Damschroder LJ, Reardon CM, Widerquist MAO, Lowery J. The updated consolidated framework for implementation research based on user feedback. Implement Sci. (2022) 17(1):1–16. doi: 10.1186/s13012-022-01245-0


	18. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services research findings into practice: a consolidated framework for advancing implementation science. Implement Sci. (2009) 4(1):1–12. doi: 10.1186/1748-5908-4-50


	19. Waltz TJ, Powell BJ, Chinman MJ, Smith JL, Matthieu MM, Proctor EK, et al. Expert recommendations for implementing change (ERIC): protocol for a mixed methods study. Implement Sci. (2014) 9(1):1–12. doi: 10.1186/1748-5908-9-39


	20. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for characterising and designing behaviour change interventions. Implement Sci. (2011) 6(1):1–12. doi: 10.1186/1748-5908-6-42


	21. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for implementation research: conceptual distinctions, measurement challenges, and research agenda. Adm Policy Ment Health. (2011) 38(2):65–76. doi: 10.1007/s10488-010-0319-7


	22. Creswell JW, Clark VP. Designing and Conducting Mixed Methods Research | Online Resources. Thousand Oaks, CA: Sage Publications (2017). Available online at: https://study.sagepub.com/creswell3e (Accessed May 1, 2025).


	23. Schifferdecker KE, Reed VA. Using mixed methods research in medical education: basic guidelines for researchers. Med Educ. (2009) 43(7):637–44. doi: 10.1111/j.1365-2923.2009.03386.x


	24. Coleman KJ, Ngor E, Reynolds K, Quinn VP, Koebnick C, Young DR, et al. Initial validation of an exercise “vital sign” in electronic medical records. Med Sci Sports Exerc. (2012) 44(11):2071–6. doi: 10.1249/MSS.0b013e3182630ec1


	25. Golightly YM, Allen KD, Ambrose KR, Stiller JL, Evenson KR, Voisin C, et al. Physical activity as a vital sign: a systematic review. Prev Chronic Dis. (2017) 14:E123. doi: 10.5888/pcd14.170030


	26. Cella D, Riley W, Stone A, Rothrock N, Reeve B, Yount S, et al. The patient-reported outcomes measurement information system (PROMIS) developed and tested its first wave of adult self-reported health outcome item banks: 2005–2008. J Clin Epidemiol. (2010) 63(11):1179–94. doi: 10.1016/j.jclinepi.2010.04.011


	27. Driban JB, Morgan N, Price LL, Cook KF, Wang C. Patient-Reported outcomes measurement information system (PROMIS) instruments among individuals with symptomatic knee osteoarthritis: a cross-sectional study of floor/ceiling effects and construct validity. BMC Musculoskelet Disord. (2015) 16(1):1–9. doi: 10.1186/s12891-015-0715-y


	28. Wong DL, Baker CM. Pain in children: comparison of assessment scales. Pediatr Nurs. (1988) 14(1):9–17. Available online at: https://pubmed.ncbi.nlm.nih.gov/3344163/3344163


	29. Stuppy DJ. The faces pain scale: reliability and validity with mature adults. Appl Nurs Res. (1998) 11(2):84–9. doi: 10.1016/S0897-1897(98)80229-2


	30. Bashir MSM, Khade A, Borkar P, Saleem M, Lingaswamy V, Reddy D. A comparative study between different pain rating scales in patients of osteoarthritis. Indian J Physiol Pharmacol. (2013) 57(2):205–8. Available online at: https://europepmc.org/article/med/2461717324617173


	31. Dykes PC, Curtin-Bowen M, Lipsitz S, Franz C, Adelman J, Adkison L, et al. Cost of inpatient falls and cost-benefit analysis of implementation of an evidence-based fall prevention program. JAMA Health Forum. (2023) 4(1):e225125. doi: 10.1001/jamahealthforum.2022.5125


	32. Stevens JA, Phelan EA. Development of STEADI: a fall prevention resource for health care providers. Health Promot Pract. (2013) 14(5):706–14. doi: 10.1177/1524839912463576.23159993


	33. Ritchey K, Olney A, Chen S, Phelan EA. STEADI self-report measures independently predict fall risk. Gerontol Geriatr Med. (2022) 8:23337214221079224. doi: 10.1177/23337214221079222


	34. Faul F, Erdfelder E, Lang AG, Buchner A. G*power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav Res Methods. (2007) 39(2):175–91. doi: 10.3758/BF03193146


	35. Cohen J. Statistical Power Analysis for the Behavioral Sciences. Hillsdale, NJ: Lawrence Erlbaum Associates (2013). Available online at: https://www.taylorfrancis.com/books/mono/10.4324/9780203771587/statistical-power-analysis-behavioral-sciences-jacob-cohen (Accessed July 2, 2025).


	36. Denzin NK. The Research Act: A Theoretical Introduction to Sociological Methods. New York, NY: McGraw-Hill (2017). p. 1–368. Available from: https://www.taylorfrancis.com/books/mono/10.4324/9781315134543/research-act-norman-denzin (Accessed July 2, 2025).






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Application of the implementation research logic model for evaluating a framework for disseminating arthritis-appropriate evidence-based interventions

		1 Introduction



		2 Methods



		2.1 Theoretical approach for the evaluation



		2.2 Measure selection



		2.3 Defining eligible participants and sampling



		2.4 Data sharing and management



		2.5 Analysis and reporting



		2.5.1 Quantitative analysis



		2.5.2 Qualitative analysis



		2.5.3 Triangulation



















		3 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		References




















OPS/images/cover.jpg
, frontiers ‘ Frontiers Health Services

Application of the
implementation research logic
model for evaluating a framework
for disseminating arthritisappropriate
evidence-based interventions






OPS/images/frhs-05-1630135-g003.jpg
Evaluation Data Source

Clinic EHR Hub

Hub: Social needs Per SDM: Refer Patient enrolls AABEI
\dentify Provide Refer to Hub screening and SDM —p! to AAEBI - in AAEBI = completed
Eligible Screening and andior {=10) n=110) (n=60) =)
patients Brief Advice [ Specialty Care L= \ \
(n=250) (n=220) (n=170) Specialty Care N Persom: \  Patient does

referral only Patient declines not enroll in
(n=20) AAEBI AAEBI

Notes: SDM is shared d

(n=20)

(n=50)

king. AAEBI is Arthriti:

Evidence-Based








OPS/images/frhs-05-1630135-g001.jpg
Community Hub

Interventions
COMMUNITY (AAEBIs)
HuB

Vitual o in-person

Complete AAEBI

O
Commurity 0252

Abbreviations: ACR is American College of Rheumatology





OPS/images/frhs-05-1630135-g002.jpg
Determinants (CFIR)

novation

CDC-funded pilot implementation of an
NACDD-designed model to promote arthritis
care through a clinic / community Hub
collaboration to screen, counsel, and refer
patients to the community care hubs (*hubs")
and (by extension) arthritis-appropriate
evidence-based interventions (AAEBIS).

er Setting
et tves s promens health system
collsboration withand efomat 1 h
exising communiy-based nfosructure o
deliver AAEBI

Inner Setting

Glicagres t expandod parnersip with
hub and, by extension, community-based
organizations dehvermg AAEBIS.
Uil

h knee or hip arthritis with low

Phy!msl a::nvlly seen ina clinic; clinic leaders,
staff, and providers involved in the memng,
Counseling, rtara patway: b nevigators

Implementation Proc
+ Leaders engage in Dlannmglu tailor
intervention to loc:

o

sgmswl!h select providers
ingle d up within the
o e e et system

Data collected by clinic and hub are shared

and discussed with evaluators and NACDD

Implementation Strategies

(ERIC)

Pilot planning

+ Meetings with NACDD, CDC, expert panel,
and clinic and hub leaders, and key
imlemertatonstaft

+ Develop comprehensive evaluation plan
itk masmes Loyeicatacnsy P i
orysialfunction) wih input rom xport
panel, funder, and prospective clinic leads

Pre-implomentation

Electronic Health Record (EHR) programmi

SmartSets, Best Practice Alerts, and hub
referral form

* Identify and prepare champions for
implementation

+ Collaborate with implementation leaders to
talr o ntrvenion (o, worklow, ols)
tofit local c

« Shevish andaniines training to encourage

pilotimplementaton, promate famillrty
and the intervention

Early pilot imj

+ Review mlenm ot wih ocal leadars and
key implem n staffto inform efforts
S niews with implementation

+ staffto identify needs and challenges

Intervention Characteristic:
Pilot clinic-community collaboration to s

g
‘SmartSets, Best Practice
Alerts, and hub i
facilitate implementation of

!htscrumng counseling.
referral proto
(G, MSit vistand il vaiing

champions .nd iuk m
ntify opi

Implementation
movionle ot epta
feasible, and mcamlvlzsd 'ur the

clinical team and for the
assessed in meetings and
structured interviews.

+ Screening, counseling, and
referral are occurring and
documented in the EHR

Servic
Kwdomumslvmsm-
centeredness, efficiency, ai
eauity ro assessedin mee(mgs,
semi-stucured inteniews, nd

implementat

(€, M) Promote familiarity with the
importance of PA and AAEBIs

implementation staff
regarding lmnlsmemanon
feasibility

s
creen, counsel, and refer patients to the

ity
hub where they will be counseled on next steps, including AAEBI selection and
referral to lessen the burden on clinic staff and fulfll additional unmet social needs.

=

ra
Recipient
* Rates of uptake (follow through

+ Increase physical ac
sl ! paricTpation,pe er PA Vital

. p nsity and/or
Dam merirence afte AAEBI
participation, per selected
measures

+ Increased physical function after
AAEBI participation, per selected
measure






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Health Services





