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Data Element Identification and Measure Development for the HRSA Telehealth Technology-Enabled Learning Program
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Key Findings
· A scoping review of the published literature on Project ECHO between 2010 and 2021 resulted in 69 articles; from these, data elements and measures used in the evaluation of Project ECHO were identified.
· Through an iterative process of eliciting feedback from TTELP project evaluators and piloting selected data elements, a final list of 13 measures was identified for use in the TTELP Evaluation Project.
· The RE-AIM Framework and Moore’s Expanded Outcomes Framework are appropriate frameworks to guide the process and outcome evaluation of Project ECHO and ECHO-like telementoring programs; however, the patient and community levels are challenging to assess in the short term.
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Introduction and Background
Half of the adults in the United States (U.S.) have a chronic condition, and approximately one in four U.S. adults have multiple chronic conditions.[endnoteRef:2] Specialists to manage these complex, chronic health conditions are often located at academic health centers in urban areas,[endnoteRef:3] making access to care particularly challenging for rural Americans.[endnoteRef:4] Therefore, the role of primary care providers and other community-based healthcare workers is of increasing importance in the management of care for patients with chronic disease in rural and underserved areas. However, primary care providers may struggle to remain current on best practices for complex chronic care management.  [2:  Boersma P, Black LI, Ward BW. Prevalence of Multiple Chronic Conditions Among US Adults, 2018. Prev Chronic Dis 2020;17:200130. http://dx.doi.org/10.5888/pcd17.200130external icon]  [3:  Cyr ME, Etchin AG, Guthrie BJ, Benneyan JC. Access to specialty healthcare in urban versus rural US populations: A systematic literature review. BMC Health Services Research, 2009; 19(1), 1–17. https://doi.org/10.1186/S12913-019-4815-5/FIGURES/4.]  [4:  Cook NL, Hicks LRS, O’Malley AJ, Keegan T, Guadagnoli E, Landon BE. Access to specialty care and medical services in community health centers. Health Affairs (Project Hope), 2007;26(5), 1459–1468. https://doi.org/10.1377/HLTHAFF.26.5.1459.] 

To address this, telementoring models have become widely recognized as valuable training methods for community-based healthcare workers. Telementoring, or technology-enabled mentoring, is defined by the Rural Telementoring Training Center (RTTC) as “the use of telecommunication technology to deliver training, education, and support that builds healthcare capacity”.[endnoteRef:5] Telementoring can be used by providers in a variety of disciplines and can help providers share best practices and stay up to date on clinical advancements. Telementoring is intended to increase the capacity of the healthcare workforce in rural and underserved communities and bridge the gap between specialty care and underserved patients.  [5:   Rural Telementoring Training Center. “Our Work.” https://ruraltelementoring.org/our-work/] 

RTTC describes six core telementoring models, including individual consultations, webinars, podcasts, online modules and curricula, adapted community health clubs, and the Project Extension for Community Healthcare Outcomes (Project ECHO).[endnoteRef:6] Developed in 2003 to train primary care providers in rural New Mexico to assist their patients in the management of hepatitis C, Project ECHO is a leading hub-and-spoke telementoring model. Project ECHO uses telemedicine technology to facilitate expert supervision and education on best practices for rural providers to improve their ability to manage complex medical cases in primary care and reduce the need to refer patients to specialty care.[endnoteRef:7] ECHO sessions include didactic presentations, case presentations, and interactive discussions and consultations. [6:  Rural Telementoring Training Center. “Tools and Training.” https://ruraltelementoring.org/training/]  [7:  Arora S, Kalishman S, Thornton K, Dion D, Murata G, Deming P, Parish B, Brown J, Komaromy M, Colleran K, Bankhurst A, Katzman J, Harkins M, Curet L, Cosgrove E, Pak W. Expanding access to hepatitis C virus treatment--Extension for Community Healthcare Outcomes (ECHO) project: disruptive innovation in specialty care. Hepatology. 2010 Sep;52(3):1124-33. doi: 10.1002/hep.23802.] 

HRSA’s Office for the Advancement of Telehealth (OAT) recognized the value of virtual learning community models and launched the Telehealth Technology-Enabled Learning Program (TTELP) in 2021 through a cooperative agreement supporting nine award recipients over a Period of Performance between 9/30/2021 and 9/29/2026.[endnoteRef:8] The purpose of TTELP is to connect specialists at academic medical centers with primary care providers in rural, frontier, and underserved populations, providing evidence-based training and support to help them treat patients with complex conditions in their communities. TTELP grantees facilitate virtual learning community models of professional education and support that are adaptable to rural and underserved populations.  [8:  Telehealth Technology-Enabled Learning Program | Official web site of the U.S. Health Resources & Services Administration. Retrieved July 10, 2022, from https://www.hrsa.gov/grants/find-funding/hrsa-21-107.] 

The primary objectives of TTELP are to: 
· Identify and expand current and new learning community programs with a focus on one or more of the following diseases: infectious diseases (such as COVID-19, including COVID-19 “long haulers” and HIV/AIDS), mental health, substance use disorders, prenatal and maternal health, chronic diseases, and pediatric care 
· Develop freely accessible tools and resources to support learning community program’s planning and implementation 
· Identify and address healthcare disparities for rural, frontier, and underserved populations 
· Implement cost-effective learning community programs to serve underrepresented rural populations
TTELP also aims to develop appropriate methodology to evaluate and identify outcomes associated with learning community model initiatives. At the start of this program, there was no national consensus on the priority process and outcome measures to use in the evaluation of telementoring programs. Through a cooperative agreement with HRSA, the Rural Telehealth Evaluation Center (RTEC) developed a plan to evaluate outcomes associated with the TTELP learning community model initiatives (the TTELP Evaluation Project).[endnoteRef:9] In planning for the TTELP Evaluation Project, RTEC intended to identify evaluation measures commonly used in past Project ECHO and ECHO-like telementoring programs, assess TTELP evaluators’ perceptions of the importance and feasibility of common measures, develop a reporting tool for aggregating TTELP recipients’ evaluation results, and collect and report results of the overarching TTELP evaluation on a quarterly basis. [9:  Rural Telehealth Evaluation Center | UAMS Institute for Digital Health & Innovation. Retrieved July 10, 2022, from https://idhi.uams.edu/rtec/.] 

Informed by Fox et al. (2017) guiding principles,[endnoteRef:10] the TTELP Evaluation Project is guided by the following key principles that informed the selection of data elements and measures:  [10:  Fox, K., Burgess, A., Pearson, K., and Shaler, G. (2017) School-Based Telehealth Network Grant Program Measures: Results and Recommendations. Rural Telehealth Research Center.] 

1. Address goals and objectives of the TTELP initiative 
2. Build off or enhance existing HRSA evaluation measures
3. Relate to Project ECHO, telementoring, or other virtual learning community programs 
4. Align with existing measures and facilitate quality improvement efforts by grantees and their partners/stakeholders to support sustainability
5. Meet evaluation criteria related to reliability, validity, measures specification, and feasibility of data collection
6. Minimize burden of data collection by grantees
The following sections provide an overview of the TTELP Evaluation Project development, including: (1) the data element identification process, (2) the development of the reporting tool, (3) the final measures, and (4) a discussion of key findings.
 
Data Element Identification Process
Review of Grantee Evaluation Plans and Individual Meetings
The TTELP Evaluation Project began with RTEC reviewing TTELP grantee evaluation plans submitted with their original applications. RTEC, then, met individually with each of the nine grantee teams to discuss their TTELP plans and overall evaluation approach. Some grantees provided the survey tools they had previously developed for past ECHO projects and adapted for use in TTELP ECHOs. 
Scoping Literature Review 
RTEC then conducted a scoping review of the published literature on ECHO between 2010 and 2021 available on PubMed and Embase. This review yielded 350 published records. Of those, 65 records were removed before screening; this included duplicates, records inaccessible online, and records RTEC was unable to locate. Therefore, 285 records were screened to identify full texts; 180 records were excluded for being abstracts only and not having a full article. In total, 105 full articles were identified for review and assessed for eligibility. Articles were deemed eligible if they included a quantitative outcome evaluation of Project ECHO or an ECHO-like telementoring program.  After a review of full texts, 36 articles were excluded because they did not report specific methodology or did not report results of performance or outcome measures, including commentaries and perspective papers, protocol papers, and qualitative-only studies. Therefore, 69 articles were included in the final review (see Appendix I for PRISMA flowchart). 
In the final review of these 69 articles, RTEC identified data elements and measures used. RTEC created a comprehensive spreadsheet of these data elements and grouped them into categories. Within each category, the most utilized data elements were identified for inclusion in the feedback questionnaire. RTEC also added any data elements from TTELP grantee-developed surveys that were not identified in the scoping review.
Selection of Overarching Evaluation Framework
The RE-AIM Framework[endnoteRef:11] was selected as the overarching framework to guide the evaluation of the TTELP program. RE-AIM provides a practical means to evaluate individual- and setting-level outcomes of programs focused on changing behaviors. Outcomes of the RE-AIM Framework include reach, effectiveness, adoption, implementation, and maintenance.  [11:  RE-AIM: Improving Public Health Relevance and Population Health Impact. 2023. https://re-aim.org/] 

In addition to RE-AIM, RTEC used the Moore’s Expanded Outcomes Framework[endnoteRef:12] to further guide measures in evaluating outcomes of Project ECHO and ECHO-like telementoring. Moore’s Framework is commonly used for assessing learners and evaluating instructional activities. Outcomes of the Moore’s Framework include participation, satisfaction, learning (declarative and procedural knowledge), competence, performance, patient health, and community health. Moore’s Framework was selected due to the emphasis of the TTELP program on learning community models and on evaluating technology-enabled instructional activities.  [12:  Moore, D.E., Greene, J.S., and Gallis, H.A. (2009). Achieving Desired Results and Improved Outcomes: Integrating Planning and Assessment Throughout Learning Activities. Foundations of Continuing Education. 29(1):1-15. https://www.sacme.org/Resources/Documents/Virtual%20Journal%20Club/Moore_evaluation_article.pdf] 

Together, RTEC used these frameworks to guide the development of the overarching evaluation questions.
Feedback from Grantees 
RTEC developed a feedback questionnaire using the Qualtrics online survey platform. The goals of this questionnaire were to: (1) identify data elements the grantees had already planned to assess at specific intervals, and (2) gather grantee feedback on the importance of each data element identified in the systematic review, as well as the feasibility of collecting each data element in the evaluation of their TTELP projects.  The link to the online survey was distributed via email to each TTELP site’s Program Evaluator. Evaluators were asked to complete the online questionnaire in collaboration with their site’s TTELP Program Director and staff. 
Grantees also reported their preference for entering and submitting this data electronically using an online survey tool, entering data into an Excel-based tool and emailing the spreadsheet to RTEC, submitting raw evaluation data, or using another method for data entry and submission. Grantees also reported their preference for the frequency of submitting these data entries: monthly, quarterly, biannually, one month following each ECHO cohort, or something else.
Data Element Selection 
Once all TTELP grantees completed the feedback questionnaire, the results were reviewed by RTEC. In an iterative process of discussion and refinement, RTEC established a set of key research questions guided by RE-AIM, with accompanying measures and data elements. Denoted with the relevant RE-AIM constructs (i.e., reach, effectiveness, adoption, implementation, maintenance) in parentheses, these twelve overarching TTELP program evaluation questions are:
1. To what extent are the TTELP projects able to reach the intended provider population? (REACH)
2. To what extent do telementoring modalities impact rural and underserved clinicians’ perceived knowledge, clinical confidence, clinical ability, and behavioral intention? (EFFECTIVENESS)
3. To what extent do telementoring modalities change providers’ clinical practice or clinical behaviors? (EFFECTIVENESS)
4. To what extent does rural and underserved providers’ participation in telementoring result in improved patient clinical outcomes, such as improvements in health status and reduced hospitalizations? (EFFECTIVENESS)
5. To what extent does rural and underserved providers’ participation in telementoring result in fewer referrals to specialty providers? (EFFECTIVENESS)
6. To what extent does primary care providers’ participation in telementoring result in reduced turnover and improved retention of providers in rural and underserved areas? (EFFECTIVENESS)
7. To what extent does providing telementoring to rural and underserved providers result in improved community outcomes? (EFFECTIVENESS) 
8. To what extent are TTELP projects able to recruit, engage, and retain rural and underserved providers in telementoring? (ADOPTION)
9. To what extent are participants satisfied with the telementoring formats and delivery? (IMPLEMENTATION)
10. What facilitators and barriers influence the implementation of telementoring? (IMPLEMENTATION)
11. To what extent does telementoring participation result in long-term practice change? (MAINTENANCE)
12. To what extent are TTELP projects developing tools and resources and making them freely accessible? (IMPLEMENTATION)

Additional measures were included in the reporting tool to give TTELP grantees the opportunity to report findings of additional process and outcome measures, but the TTELP grantees were not asked to add these additional items to their existing project evaluation.
Reporting Tool Development
RTEC developed an online data reporting tool that could be easily accessed via a weblink. RTEC presented the final measures and relevant data elements to the TTELP grantees, along with a demonstration of the online reporting tool. RTEC requested feedback from TTELP grantees on the usability of the tool, made revisions as needed, and responded to grantee questions and suggestions. 
To pilot data submission, the TTELP grantees were asked to submit any Year 1 process and outcome data collected using the instrument in the first month of Year 2. Needed revisions to the tool’s response options and display logic were made during and following this pilot submission. RTEC reviewed the grantee-provided data submissions in Year 2, requested clarification and/or additional data from grantees, and made further changes to the tool as needed. 
Final Measures 
Throughout the first and second quarters of Year 2, the evaluation data submitted by grantees were reviewed by RTEC and OAT. The completeness of data submitted for each measure, as well as feedback from grantees about the feasibility of data collection, were considered. Based on recommendations, some evaluation measures were recategorized as “optional” measures, and some were removed from the evaluation plan and reporting tool. The list of final measures can be found in Table 1, and the list of optional measures can be found in Table 2. 
Discussion
Across the country, teams—including grantees of the TTELP Program—are implementing telehealth technology-enabled learning programs, like Project ECHO and ECHO-like telementoring. However, there has been no consensus on priority process and outcome evaluation measures for telementoring initiatives. To address this, RTEC aimed to identify relevant data elements and measures, recommend evaluation questions, describe measures for the evaluation of telementoring activities, and plan and execute the overarching evaluation of the TTELP Program. Feedback from TTELP project evaluators about the importance and feasibility of evaluation measures, as well as experience from pilot reporting of Year 1 project data, revealed that (1) online data submissions streamline quarterly reporting, data cleaning, and analysis of evaluation data, and (2) outcome evaluation at the patient and community levels were not feasible within the grant period. With this feedback, final measures were recommended for the evaluation of the TTELP Program, and the online reporting tool was refined. 
TTELP grantees have been submitting evaluation results quarterly, beginning in Year 2 of the program. The quarterly reports of cumulative evaluation data, prepared by RTEC, describe project telementoring activities, including the reach of telementoring of individuals practicing in rural and urban settings, at healthcare organizations, and among professional groups; the effectiveness of ECHO and ECHO-like telementoring in increasing participants’ knowledge, clinical confidence, behavioral intention, and clinical practices; the adoption of telementoring among participants and faculty experts; the implementation of telementoring series and sessions and participants’ reported satisfaction; and the maintenance of participants’ improvements in reported outcomes following ECHO and ECHO-like telementoring participation. 
While these results are being used to describe the outcomes and impact of the TTELP Program, the identified measures may be useful for others planning, implementing, and evaluating telementoring. Results of this evaluation also suggest that evaluation frameworks like the RE-AIM Framework and Moore’s Expanded Outcomes Framework are useful in the design and execution of telementoring evaluation. Though it was not feasible for TTELP grantees to report patient- and community-level outcomes within the TTELP grant period, measures of patient and community outcomes would demonstrate the broader, longer-term impact of telementoring and should be included in project evaluation whenever possible.
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Tables
	Table 1. Description of Final Measures for the Telehealth Technology-Enabled Learning Program

	Domain
	Description of Measures

	Reach
	1A
	Number of learners who participate in telementoring activities (e.g., Project ECHO): total, by telementoring activity, and by health topic

	
	1B
	Number of faculty experts who participate in Project ECHO and ECHO-like telementoring

	
	1C
	Number of spoke sites (i.e., clinics or organizations) engaged in Project ECHO and ECHO-like telementoring

	Effectiveness, Maintenance
	2A
	Percent of telementoring participants who report perceived increase in knowledge following ECHO and ECHO-like telementoring: total and by health topic, immediate and 1-6-months following

	
	2B
	Percent of telementoring participants who report perceived increase in clinical confidence following ECHO and ECHO-like telementoring: total and by health topic, immediate and 1-6-months following

	
	2C
	Percent of telementoring participants who report perceived intention to apply/use information learned in ECHO and ECHO-like telementoring: total and by health topic, immediate and 1-6-months following

	
	3A
	Percent of telementoring participants who report practice change, including change in approach to clinical decision-making and use of best practice(s), learned in ECHO and ECHO-like telementoring: total and by health topic

	
	3B
	Percent of telementoring participants who report sharing knowledge or resources learned in ECHO and ECHO-like telementoring, within and outside their organization: total and by health topic

	Adoption
	4A
	Percentage of individuals registered for Project ECHO and ECHO-like telementoring who participate in one and/or all ECHO sessions: total and by health topic 

	
	4B
	Number of faculty experts who facilitate Project ECHO and ECHO-like telementoring activities 

	Implementation
	5A
	Number of Project ECHO cohorts and ECHO-like series and number of activities (e.g., ECHO learning sessions, case presentations) held per cohort

	
	5B
	Percentage of telementoring participants who were satisfied with ECHO and ECHO-like telementoring, its format, and delivery (e.g., didactic presentation, case presentation and discussion, technical assistance provided): total and by health topic

	
	6
	Learners’ reported facilitators and barriers to participation in telementoring 


 
	Table 2. Description of Optional Measures for the Telehealth Technology-Enabled Learning Program

	Domain
	Description of Measures

	Effectiveness
	7
	Percentage of telementoring participants who report reduction in clinic turnover or improvement in provider retention following their participation in ECHO and ECHO-like telementoring: total and by health topic

	
	8A
	Percentage of telementoring participants who perceive positive impact on patient outcomes following their participation in ECHO and ECHO-like telementoring, including improved patient health status, improved patient satisfaction, reduced hospitalizations, and/or reduced patient travel to attend healthcare appointments: total and by health topic

	
	8B
	Number of patients whom participating providers perceive to have benefitted from their participation in ECHO and ECHO-like telementoring: total and by health topic

	
	8C
	Percentage of patients who have positive outcomes following participation in ECHO and ECHO-like telementoring, including improved health status, improved satisfaction, and/or reduced travel to attend healthcare appointments: total and by health topic

	
	9
	Percentage of telementoring participants who change their referral practices following participation in ECHO and ECHO-like telementoring: total and by health topic





Appendix I – Literature Review PRISMA Flowchart
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Identification of studies via databases and registers
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