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Abstract
This paper reviews the analysis of telehealth utilization during the emergency use period of the COVID-19 pandemic at a federally qualified health center (FQHC) located in a rural setting. An element of the center’s strategic plan was to increase virtual visit options for patients with diabetes. The analysis served as a basis for developing a telehealth algorithm and policy recommendations related to providing care for patients with diabetes. The project leader used a policy analysis approach to collect qualitative data from surveys, interviews, a modified windshield survey, and diabetes workgroup participation. Barriers to continued telehealth utilization were consistent with pre-pandemic obstacles found in the literature. The barriers were considered and addressed by integrating alternative visit types in the algorithm and policy ideas. Access to broadband in rural areas, patient selection, and training in telehealth are relevant barriers. The algorithm includes a patient selection tool and innovative types of visits, including virtual pharmacy education. The findings and algorithm may be helpful for other similar sites looking to augment traditional face-to-face care with virtual options. 
	Keywords: telehealth, diabetes, rural, COVID-19, FQHC





Table of Contents
Abstract…………………………………………………………………………………………..2
Section I: Introduction..………………………………………………………………………….5 
	Background………………………………………………………………………………5
	Organizational Needs Statement…………………………………………………………6
	Problem Statement……………………………………………………………………….7
	Purpose Statement………………………………………………………………………..8
Section II: Evidence…………………………………………………………………………...…9
	Literature Review………………………………………………………………………...9
	Evidence-Based Practice Framework……………………………………………………12
	Ethical Consideration and Protection of Human Subjects……………………………….13
Section III: Project Design……………………………………………………………………….15
	Project Site and Population………………………………………………………………15
	Project Team……………………………………………………………………………..16
	Project Goals and Outcomes Measures…………………………………………………..16
	Implementation Plan……………………………………………………………………..18
	Timeline………………………………………………………………………………….19
Section IV: Results and Findings………………………………………………………………...20
	Results……………………………………………………………………………………20
	Discussion of Major Findings……………………………………………………………21
Section V: Interpretation and Implications………………………………………………………22
Cost-Benefit Analysis……………………………………………………………………22
Resource Management…………………………………………………………………...22
Implications of the Findings………………………………………………………….22
Sustainability…………………………………………………………………………24
Dissemination Plan.…………………………………………………………………..24
Section VI: Conclusion……………………………………………………………………….25
	Limitations……………………………………………………………………………25
	Recommendations for Others…………………………………………………………25
	Recommendations for Further Study………………………………………………….25
References……………………………………………………………………………………..27
Appendices…………………………………………………………………………………….30
	Appendix A: Qualtrics Survey Data…………………………………………………...30
Appendix B: Windshield Survey Tool…………………………………………………33
Appendix C: SWOT Analysis………………………………………………………….35
Appendix D: Policy Analysis and Algorithm Development…………………………...36
Appendix E: Project Budget……………………………………………………………39
Appendix F: DNP Essentials Mapping Template………………………………………40
Appendix G: Project Timeline………………………………………………………….44









Section I.  Introduction 
	Telehealth is not a new concept in healthcare delivery. Telehealth originated as a face-to-face visit using videoconferencing (Guenther et al., 2021). Technological and practice innovations expanded the types of services available via telehealth, including telephone contact, education delivery, remote patient monitoring, group visits, integration into electronic health records, and asynchronous delivery (Guenther et al., 2021; Nundy, 2021). The COVID-19 pandemic catapulted telehealth into the practice of nearly every healthcare professional in all settings. The threat of the virus neutralized common barriers related to reimbursement and provider and patient buy-in. As the pandemic response evolves and healthcare delivery finds a new normal, the gains made in adopting telehealth services must not vanish as new challenges emerge.
Background
Reimbursement is a barrier to telehealth utilization noted in nearly all the literature. The activation of parity in reimbursement for telehealth during the COVID-19 public health emergency was a monumental change. Emergency use will expire (Shachar et al., 2020), and a new form of legislation addressing equitable reimbursement will have to be in place for telehealth to continue. House Bill (HB) 149 is currently in the North Carolina General Assembly (NCGA). HB 149 (Improving Access to Care Through Telehealth, 2021) calls for the full reimbursement of telehealth services delivered as defined in the legislation. If passed, the legislation would remove a significant impediment to the continued use of telehealth in North Carolina. The American Telemedicine Association (ATA, 2021) maintains a legislative tracker that indicates many states are actively engaged in telehealth legislation. 
Healthcare professions are adept at pivoting and responding to change with emergency measures. Many practitioners and patients turned to telehealth during the pandemic. Practitioners integrated telehealth into many settings under pressure. As the pressure of the pandemic is relieved, many practitioners are returning to prior practice by utilizing classic face-to-face visits. There is an opportunity to examine the successful use of telehealth during the pandemic, assess for barriers to continued telehealth utilization, and identify ways to integrate telehealth into chronic disease care. This opportunity can improve patient outcomes and satisfaction by delivering high-quality patient-centered care.
We can reduce rural communities' healthcare access challenges by implementing telehealth services (S. Lee et al., 2019). North Carolina is a largely rural state, with 80 out of 126 counties classified as rural counties (North Carolina Rural Center, 2021). Equitable telehealth reimbursement supports expanding utilization in rural communities and reducing healthcare access disparities. 
Organizational Needs Statement
	 The project site is a federally qualified community health center (FQHC) organization in rural eastern North Carolina serving a diverse underserved community. Patients with diabetes make up a large portion of the patient population (personal communication, May 10, 2021). The clinics integrated telehealth into their daily operations early in the COVID-19 pandemic (personal communication, May 10, 2021). At the peak of the COVID-19 pandemic, telehealth visits accounted for 80% of the encounters at the site; now, telehealth accounts for 5% of visits (personal communication, May 10, 2021). The site expressed a desire to analyze the telehealth successes achieved during the pandemic, assess the barriers to continued use post-pandemic, and identify ways to integrate telehealth into existing care models, increasing the percentage of telehealth visits from the current rate. 
Many of the current strategic plan priorities address improving the care for patients living with diabetes. The site successfully uses telehealth for annual Medicare wellness visits; however, the nurse practitioner who conducts these visits is not on site (personal communication, May 10, 2021). An opportunity existed to increase telehealth utilization in a patient-centered manner that delivers patient satisfaction and high-quality care and addresses healthcare provider shortages in rural areas. This opportunity aligns with the patient-centered, outcome, and cost-driven focus of the Institute for Healthcare Improvement’s (2021) Triple Aim. The Quadruple Aim evolution allows an organization to determine the fourth priority based on its needs (Institute for Healthcare Improvement, 2021). The fourth priority is improving care for patients with diabetes and optimizing diabetes prevention programs. 
Problem Statement 
The continued use of telehealth is facing challenges in healthcare practice environments. There is a drift back to in-person care delivery models. Developing algorithms of care that integrate telehealth will take advantage of continued expansion and improve access to care in rural communities. Healthcare organizations need to reflect on the emergency use of telehealth, identify potential improvement areas, and apply those principles to develop new care delivery models. The execution of the strategic plan at the site involves multiple workgroups. The uncertainty that characterized the early parts of the pandemic led to a pause in the workgroup's progress.  The organization faced challenges integrating telehealth into the current phase of the pandemic (personal communication, May 10, 2021).

Purpose Statement
This DNP project worked with the site to assess telehealth promoting and barrier factors, identify the current utilization of telehealth in diabetes care, and develop a patient-centered algorithm that integrates telehealth visits into the comprehensive care plan for patients with diabetes. During the algorithm's development, the project leader identified and considered barriers and strengthening factors. Developing an algorithm targeted at a population that could benefit from additional follow-up and access to specialty practitioners not available on-site can improve patient outcomes and provider utilization.


Section II. Evidence  
Literature Review 
	The plan involved assessing telehealth utilization during the emergency use period, identifying barriers for continued utilization, and developing relevant telehealth solutions that improve the care for patients with diabetes. Many articles in mainstream media, healthcare journals, professional websites, and recent books cover the utilization of telehealth during the pandemic. Subscriptions and topical alerts for telehealth-related coverage were followed and utilized. 
 Barriers to telehealth pre-existed the pandemic. A search utilizing the keywords integrating, telehealth, and nurse practitioners was conducted in CINAHL and PubMed. The search resulted in 38 articles, and three were kept. Inclusion criteria include English language, published in the last year, and relevance to current barriers to telehealth utilization. Exclusion factors are based on topical relevance, geographic areas, and work not applicable to telehealth practice. Much of the work is recent and involves exploring policy changes and themes; therefore, exclusion based on levels of evidence was not utilized.
The development of an evidence-based care algorithm utilizing telehealth is the central deliverable of the project. A search in PubMed using keywords telehealth, self-care or self-management, and diabetes garnered 152 articles, of which six were kept. Inclusion criteria include English language, published in the last five years, and telehealth utilization in diabetes care. Exclusion factors are based on clinical relevance, geographic areas, and works focused solely on remote patient monitoring or mobile application utilization. A recent book by Shantanu Nundy (2021) entitled Care After Covid was found through attention to the recent telehealth press and is relevant literature.
Current State of Knowledge 
The pre and pandemic era define specific problems identified in the telehealth literature. The issues were relevant to this project, and the project benefitted from literature found in both periods. Literature-based in the post-emergency pandemic age is limited. This project assessed and identified barriers and strengthening factors to sustaining telehealth in the post-emergency pandemic era. Barriers identified in the literature include a lack of training in telehealth (Guenther et al., 2021; List et al., 2019), reimbursement factors (Shachar et al., 2020), and lack of a comprehensive telehealth implementation strategy (Kreofsky et al., 2018). There is strong evidence through randomized control trials that telehealth modalities of care can improve the care of patients with diabetes, but resistance to implementation exists (P. A. Lee et al., 2018). 
Diabetes is ideal for telehealth modalities based on educational needs to support self-management, frequent follow-up, and limited access to specialty providers (Crossen et al., 2020). The literature covers an abundance of programs targeted at utilizing telehealth for patients with diabetes. Many of the programs cited in the literature are in rural and underserved settings where access to care and specialty care is limited (Crossen et al., 2020; Davis.
Current Approaches to Solving Population Problems
Potential solutions for training and comfort barriers include introducing training into pre-professional programs (Guenther et al., 2021; List et al., 2019). The basic principles and topics covered can be applied to the practicing professional. An essential part of any education intervention must help clinicians determine which telehealth modalities are appropriate and how to deliver them. It’s critical to note that telehealth is not an intervention but a care delivery method (Crossen et al., 2020). This principle must guide the development of any sustainable integrated telehealth program.
Evidence-based practice and the psychology surrounding practice change require evidence that telehealth modalities improve patient outcomes and satisfaction. Recent work by the Mississippi Diabetes Telehealth Network targeted an underserved population similar to the project site and achieved success in HbA1C reduction with the integration of telehealth and remote patient monitoring (Davis et al., 2020). This study can help clinical staff understand the benefits of integrating telehealth.
Literature about designing sustainable telehealth programs is necessary for algorithm development. The work on designing and implementing a diabetes telehealth program (Crossen et al., 2020) and developing the infrastructure to support sustainable telehealth at a system level (Kreofsky et al., 2018) served as guides for reviewing current telehealth utilization and the identification of future modalities to use. Nundy’s (2021) work on redesigning healthcare delivery models based on successful changes achieved during COVID-19 was also relevant to algorithm design.
Evidence to Support the Intervention
During the emergency phase of the COVID-19 pandemic, the site successfully utilized telehealth in many types of patient care. The organization unfroze practice out of necessity, but telehealth utilization is returning to pre-pandemic levels. Suggested interventions from the organization focused on further education on the telehealth modality and available resources. The literature supports the concept that clinical staff often struggle with what patients and care might be amenable to the telehealth modality (McDonnell, 2018; McLendon et al., 2019; Nundy, 2021). In 2021 the diabetes workgroup re-engaged in care innovation and improvement initiatives and expressed an interest in exploring the benefits of telehealth for their patients with diabetes. The organization is also exploring the Healthy Planet feature in Epic, which integrates virtual care into existing care delivery models (personal communication, June 28, 2021)
Kiran et al. (2020) published a diabetes care algorithm designed and utilized in a primary care setting during the pandemic focused on integrating virtual care with evidence-based best practices in diabetes care. The project intervention relied on exploring telehealth successes, assessing learning needs, and developing an algorithm that includes necessary education. The algorithm provides clinic staff with a resource to identify the patients and types of visits and interventions best suited for telehealth. The algorithm is a guide for the organization to utilize as they see fit. Designing a successful care algorithm must be mindful of clinical staff training needs. The Kiran et al. (2020) algorithm served as a framework for the project site’s algorithm. Creating a successful care algorithm must be cognizant of clinical staff training needs (Guenther et al., 2021; List et al., 2019). Successful telehealth programs that support the program's design rely on identifying an infrastructure, designing sustainable programs, and identifying staff champions (Kreofsky et al., 2018).
Evidence-Based Practice Framework
Identification of the Framework
	The project presents a unique challenge. Telehealth utilization was increased based on necessity in the pandemic. The urgent safety needs to conduct healthcare via telehealth modalities neutralized the typical barriers to behavior change. With the return to normalcy, the utilization of telehealth is fading at the project site. A critical element in program development is assessing willingness to change and the factors influencing behavior change. Lewin’s (1947) model of behavior change guided the assessment of a desire to change and adopt more telehealth elements of care in a post-pandemic environment. Lewin’s (1947) model was also helpful in analyzing the behavior change that occurred during the pandemic. 
	The Evidence NOW framework (Agency for Healthcare Research and Quality, 2020a October) guided the identification and development of ways to integrate telehealth modalities of care into the clinical care of patients with diabetes. Two key drivers in the Evidence NOW framework call for identifying, customizing, and implementing evidence-based, innovative practices into specific clinic operations (Agency for Healthcare Research and Quality, 2020a October). Care delivery changes utilized the PDSA (Agency for Healthcare Research and Quality, 2020b September) and RE-AIM (RE-AIM, 2021) change models for testing and implementation.
	Wagner’s (1998) Chronic Care Model (CCM) revolutionized the approach to chronic disease management. During the development of telehealth-based modalities, the project leader utilized the tenants of the CCM framework (Wagner, 1998). The six elements of the CCM include community, the health system, self-management support, delivery system design, decision support, and information systems (Wagner, 1998). The context of the six elements guided the analysis of existing or suggested telehealth modalities. The algorithm's goal aligns with the overarching goal of the CCM that encourages a collaborative relationship between an informed patient with an engaged clinician who can access the appropriate resources and support (Wagner, 1998). The rural pilot program included in the literature review utilized the CCM as the guiding framework for pilot program design (McLendon et al., 2019).
Ethical Consideration and Protection of Human Subjects 
The project falls under the quality improvement umbrella focused on analysis and policy development. The project relied on the identification of telehealth successes and barriers. The project leader collected data through anonymous surveys, qualitative interviews, and focus groups with clinic staff. Confidentiality is paramount. The development of a telehealth algorithm for a patient with diabetes did not involve patients. The project leader did not identify any potential harm.
	The project site does not have an organizational IRB in place. East Carolina University requires completing CITI modules and applying and approving an EPIRATE account for the University and Medical IRB. The training and application process was completed. The training allowed for a better understanding of the IRB/QI self-certification tool. The university uses this tool to determine the need for IRB approval. The project did not require IRB approval as it was deemed a QI project.


Section III. Project Design 
Project Site and Population 
The project site is a group of primary and comprehensive care clinics. The clinics are federally qualified health centers and provide services to all based on a sliding scale without regard to the patient’s ability to pay. There are five centers under the site’s umbrella. The centers work collaboratively on strategic plan initiatives, including improving the care of their patients with diabetes. Meetings are conducted in a virtual setting allowing for synchronous communication across the clinical sites. The leadership is committed to the integration of telehealth in the post-pandemic era. The rural setting and multiple clinics are amenable to the integration of telehealth in the care of patients with diabetes. The clinics are currently using some form of telehealth and virtual visits with many types of patient care. Identifying the barriers to telehealth usage is a critical part of this project. The project focused on identifying and aiding clinic staff in integrating telehealth in the diabetes care algorithm; however, the patient's needs must be paramount in the design of this algorithm. 
Description of the Setting
	The clinics are traditional brick-and-mortar settings offering primary care across the lifespan, mental health, and pharmacy services. The 2020 payer mix is as follows: Medicare 41%, private/third party 32%, Medicaid 18%, Self-pay/uninsured 5% (Project Site, 2020). In 2020 15,779 unique patients were seen through 62,194 medical visits (Project Site, 2020). Revenue sources include: patient revenue 30%, pharmacy revenue 51%, grants 18%, and other 1% (Project Site, 2020). The pharmacy filled 59,238 prescriptions utilizing $76,2175  of grant-funded patient assistance (Project Site, 2020). The site maintains an accessible online presence with a section dedicated to telehealth. Outreach and information sharing utilize social media. Clinics use EPIC as the electronic medical record (EMR). The clinics conduct virtual care via the EPIC MyChart interface. A telephone option is also available for those who may not be able to access MyChart. During the emergency phase of the COVID-19 pandemic, a curbside option was available for those that did not have access to a computer or the necessary internet. Overall, the setting is currently using and open to virtual care delivery with the appropriate support.
Description of the Population
	The project focused on the clinical staff population. Many health professionals are involved in traditional care delivery and virtual care. Providers are from various professional disciplines and primary care specialties. Case managers are involved in managing patients living with chronic diseases, including diabetes. The organization is committed to increasing the number of diabetes educators at each site. Clinical administration and support staff are essential team members to include as well. Any virtual care integration requires the support of all team members, including scheduling and billing.
Project Team
	Leaders of program development projects need input from multiple stakeholders. The project champion was the chief nursing officer who sits on the strategic planning committee and diabetes workgroup. The project leader interfaced with the diabetes workgroup. The workgroup includes various nursing roles, providers, chief diabetic educator, administrative roles, health equity specialists, and mental health professionals. 
Project Goals and Outcome Measures 
	The deliverable of this project was the development of a usable algorithm that integrates virtual care modalities into the care of patients with diabetes. The project leader collected information regarding the successes and challenges experienced with virtual care during the pandemic. Quantitative data is the utilization of virtual care since the onset of emergency use. Much of the data is qualitative. Identification of the current care pathway for patients with diabetes was necessary data. Assessment of barriers and supporting factors to virtual care utilization is a crucial step. Usability of the algorithm is essential after development and may lead to changes.
Description of the Methods and Measurement
	Program development projects require a partnership with stakeholders. The stakeholders  are the staff involved in active diabetes improvement work and the clinical staff who will use the algorithm. Identifying the current state of virtual and diabetes care is essential to algorithm development. Active observation and analysis of diabetes task force meetings actively contributed to the leader’s knowledge base regarding the current state of diabetes care and improvement initiatives. Pre-implementation topical improvement initiatives from the workgroup were maintained in a narrative document and investigated. This successful model was continued in implementation along with other narrative data. Many of the methods and measurements rely on observation and are qualitative. The project leader used narrative summaries, common theme identification, and policy analysis and development methods to summarize and analyze data.  
Discussion of the Data Collection Process
	The project intended to provide an evidence-based virtual care algorithm that helps the organization with its goal to increase virtual care delivery methods in patients with diabetes. Data on current virtual care utilization was noted as a baseline measure. After algorithm development, there may not be a change in virtual care utilization. Many confounding factors are involved in the utilization of virtual care, including the changing nature of the pandemic.
 Qualitative data collection methods included surveys, participation in workgroup meetings, and interviews with stakeholders. Initial data were collected at the project's onset to guide algorithm development. The project leader observed the current clinical processes and formulated a narrative and process diagram. Data from surveys was collected and summarized. Common themes were identified. Narrative feedback guided the development of the algorithm. The workgroup assessed the usability of the algorithm after a presentation. 
Implementation Plan
	Data collection was the first stage. The literature review led to relevant evidence related to successful virtual visit delivery. New evidence is emerging and requires review in the algorithm development phase. There is evidence of common barriers to telehealth utilization in the literature. The obstacles that occur after the spike in telehealth utilization may be new. After reviewing the current state and relevant evidence, policy analysis and algorithm development occurred. A summary was composed and presented to the stakeholders, who will then be able to apply policy ideas and the algorithm based on strategic plan goals and organizational resources.
The project leader conducted site and virtual visits to identify the current face-to-face and virtual care delivery process. The types of care investigated through interviews or observation included traditional clinic visits, diabetes education visits, and case management visits. The current state of care delivery is narrative data. A Qualtrics survey (see Appendix A) assessed the utilization of virtual care, perceived barriers, and expansion opportunities. The survey was for all staff members. The data is qualitative and was summarized to identify common themes.
	The current process, qualitative data, and the topical improvement initiatives from the diabetes workgroup served as the framework for policy and algorithm development. Each component of the suggested policies and algorithm was connected to an element of narrative data, ideally a narrative theme. The algorithm is connected to identified data that supports the intervention.
	The algorithm was presented to the diabetes workgroup for assessment and feedback during development. That data will shape future edits and implementation. The project leader shared the final algorithm and all supporting documents with the project site for utilization. 
Timeline
	Participation in virtual meetings began in the summer of 2021.  Qualitative and quantitative data collection began in earnest in September 2021. Algorithm development occurred in October and November 2021. The stakeholder assessment of the algorithm is in December 2021. Concurrently, the identification of barriers that may affect the usability of the potential algorithm will be addressed. Appendix G is a graphical representation of the timeline.


Section IV. Results and Findings 
Results
	Policy development and analysis require an information-gathering phase. The phase included participation in diabetes workgroup meetings, individual meetings, in-person and virtual site visits, a modified windshield survey of the surrounding community, an assessment of current diabetes care gaps within the practice, and a Qualtrics survey. Major components of the data revealed continued barriers to telehealth utilization, a desire to utilize telehealth where appropriate, and significant technology challenges for patients and staff due to broadband access. The data served as a guide for designing tailored analyses and recommendations for telehealth interventions. Complete data is in the appendices of this paper. 
Outcomes Data
	The site visit conducted by the project leader included visitation to the primary clinic site, observations of in-person and virtual diabetes education patient visits, and interviews with diabetes educators, the medical director, and other staff. The assessment of the visits revealed that offering both modalities is feasible and meets patients' individual needs. Discussions with providers and supporting staff indicate a return to face-to-face clinic visits after the emergency period. The telehealth utilization survey went to the clinic staff. Responses were analyzed in Appendix A. Pursuing alternative visit types focused on chronic disease education and therapy support is a common theme. The top perceived barriers to telehealth utilization are technology and reimbursement. During the site visit, it was apparent that a modified technology-focused windshield survey (see Appendix B) was appropriate. A Strengths Weaknesses Opportunities and Threats (SWOT) analysis included all relevant data (see Appendix C). The SWOT analysis process contributed to the policy analysis and development document (see Appendix D). The project leader used the policy analysis to create a shareable presentation disseminated at the December 2021 Diabetes Workgroup Meeting. Many of the suggested interventions are not classic primary care provider-patient interactions. The most likely intervention is a virtual medication education and reconciliation visit conducted by clinic pharmacy staff. These visits are well suited for a virtual modality for patients and clinic structure. Space in the pharmacy is limited, and not all clinic locations have a physical pharmacy.
Discussion of Major Findings
	With the arrival of vital public health policies and knowledge, healthcare professionals could reduce the safety hazards of the initial phase of the COVID-19 pandemic, and the impetus to conduct virtual visits decreased. When the initial phase of the pandemic phase passed, it was difficult not to return to the previous face-to-face care. Reimbursement barriers remain a concern and may recur depending on changes and the expiration of emergency use policies. Third-party payers are beginning to implement restrictions on certain types of virtual visits. These barriers are typical of those found in the literature review of this paper. Access to technology and comfort for both patients and providers remains a challenge. Other services such as pharmacy, diabetes education, patient support services, eye care, and dietician services seem more likely to utilize and benefit from virtual options (see Appendix D). Including broadband availability and technology hardware as a social determinant of health is key to implementing telehealth modalities. The Agency for Healthcare Research and Quality (2021) supports this concept by identifying recent poverty and an internet access map.


Section V. Interpretation and Implications
Cost-Benefit Analysis
The organization considers cost-neutral options ideal. Improving patient outcomes by offering new care modalities can benefit costs through increased payments tied to improved outcome performance. The IRIS hardware and software can improve eye exam access and outcome data. The equipment, training, and utilization would require new capital. Virtual pharmacy visits will occur with existing staff. If the results of this intervention are positive, this could provide a case to utilize additional remote contract pharmacy staff. Dietician services via telehealth may be an option to pursue again with a mind on cost. Perhaps a partnership with a nutrition training program would be beneficial to lessen the cost.
Resource Management 
	Valuable resources within the organization include technology, people, and training. A robust medical record system with telehealth integration is in place. Diabetes educators, pharmacy, and case management staff members are enthusiastic about utilizing telehealth. Offering new care modalities will require training support. Many practicing health care workers do not have formal training in telehealth modalities. The lack of training may change shortly as educational programs integrate telehealth into their training programs. Seeking out partnerships with other organizations may provide valuable access to valuable resources.
Implications of the Findings 
	The organization's drastic increase in telehealth utilization during the emergency COVID-19 pandemic did not continue based on multiple factors. Many of those factors are beginning to emerge in literature and are not unique to this organization. Creating and implementing sustainable telehealth modalities should look past traditional primary care provider-patient interactions. Opportunities exist in offering other services delivered by members of the interprofessional team that enhance chronic disease management.
Implications for Patients
The potential to improve patient satisfaction and outcomes is inherent in offering new modalities of chronic disease support. Some patients continue to utilize telehealth modalities. Increasing access to other supportive services may benefit those patients continuing to use telehealth modalities. Offering additional virtual supportive services such as medication education and review with a pharmacist is a new modality.
Implications for nursing practice
The effects of the pandemic on the nursing workforce are evident as all levels of practicing nurses have reduced or removed themselves from their pre-pandemic work environment. Many are seeking alternatives to traditional models of care delivery. New care delivery models will require further training and opportunities for all levels of nursing practice. Increasing access to virtual care modalities may appeal to a nursing workforce looking for new opportunities. 
Impact for Healthcare System(s)
Chronic disease care is more than classic face-to-face provider-patient visits. The emergency phase of the COVID-19 pandemic exposed a large portion of patients to the virtual care modality. Many patients have returned to traditional in-person visits but remain open to seeking other care modalities virtually. The change in attitudes allows the healthcare system to offer patients more options, including education, medication review, and specialty care. These additional options align with the comprehensive approach needed for successful chronic disease management. Virtual care can reduce health and geographic disparities but must include assessing broadband and technology access as a component of social determinants of health. Examining costs improving chronic disease outcomes through offering more care modalities can reduce healthcare costs associated with outcomes and disease burden. 
Sustainability
	Results of this project and emerging literature reflect a return to pre-pandemic utilization of telehealth for many provider visits reflecting a lack of sustainability. Sustainable interventions may very well be in the form of new types of care. Medication education is an appropriate example. Support for a pharmacy telehealth initiative is cost neutral. The virtual care modality is necessary due to space limitations. The project site explores the potential for a partnership with a leading institution successfully utilizing telepsychiatry with a solid commitment to improving rural health. This partnership would aid the organization as they move forward with its commitment to increasing virtual care.
Dissemination Plan
	The project leader presented a chaperoned poster at East Carolina University College of Nursing on April 5, 2022. The publication of this paper is located at the ECU ScholarShip site. This site allows for public access to the work. All supporting data and policy analysis (see Appendix D) were shared with the site. Recent telehealth literature reflects similar sustainability and innovation themes, and there is the potential to draft a version for other publications. 


Section VI. Conclusion
Limitations
	Cost neutrality is an important limitation in designing new interventions. The pandemic-related surge in use did not eradicate actual and perceived barriers to telehealth utilization. During the site visit, it became apparent that access to technology is critical. Change theory relies on the re-freezing phase of the new intervention (Lewin, K., 1947). The return to face-to-face visits is an example of a re-freeze to the previous state. The implementation of appropriate public health measures lessened the pressure to change.  
Recommendations for Others
	The overarching theme from this analysis is that sustainable telehealth usage requires reflecting on successes achieved during the COVID-19 pandemic emergency, identifying barriers to continued use, and considering new care modalities well-suited for virtual delivery. Consider broadband and technology access a social determinant of health from the onset of any telehealth intervention. Exploring alternate care providers for virtual visits is essential and leads to discovering new care modalities that are more amenable to virtual delivery.
Recommendations Further Study
	Differences in telehealth utilization between rural, suburban, and urban areas are emerging telehealth research areas. New telehealth projects should identify, collect data, and analyze broadband and hardware access as a social determinant of health. Creating a partnership with another East Carolina University Doctor of Nursing Practice (DNP) student and a Registered Dietician student to offer a pilot nutrition program delivered virtually is a potential new care offering. A DNP student could optimize the implementation of pharmacy interventions through PDSA cycles. Another possible area for further study would address training and comfort barriers through educational interventions for providers and pre-professional students.
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Appendix A
Qualtrics Survey Data
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Telehealth Survey Results October 2021
Describe how you used telehealth in 2020 during the emergency COVID-19 period for patients with diabetes.
	Therapy and BHI Case Manager

	Telehealth was used during the Covid-19 restrictions to allow a virtual face-to-face visit with patients.

	virtual visits with pts

	phone consults, tablets to laptop, Prevent Blindness NC vision clinic w/ photo sent to specialists

	Did not

	to monitor COVID symptomatic patient

	assist with diabetic management

	It was extremely helpful to minimize exposure of both patients and staff during the Covid-19 pandemic.  We saw both sick and well patients at home, in the parking lot and in the office through Mychart, and other platforms virtually.  We had Ipads for patients who didn't have smart devices.  As a case manager, we monitored pts using blood pressure monitors, scales, glucometers and pulse ox devices and some of that equipment sent those readings electronically and some of those readings we called the patients to get the values and to follow up on their statuses.  It was amazing how we were able to transform for 100% face-to-face care to doing things from "afar" in a matter of weeks to still provide care for our patients, in the safest way we could.  We still use those practices for some homebound, Hospice or special situations.




Describe how you are currently using telehealth for patients with diabetes.
	BHI CM

	referral sent to diabetes educator

	phone consults, a few myChart visits, Prevent Blindness NC vision clinic w/ photo sent to specialists

	We are not currently doing telehealth visits for doctor appointments

	only as needed seeing patients face to face

	to help monitor and  keep tract how well patient control diabetes

	prn

	We have glucometers that transmit readings for patients enrolled in our RPM program (Remote Patient Monitoring) and we also have patients whose glucometers may not transmit, but who are called every few days to a week and whose sugars are collected via phone and then the nurse reviews those with the patient if the readings are higher or lower than normal.  Coaching and counseling is done.  The readings are sent to the provider at that point and the patients care plan or medication regimen is changed accordingly, as needed.



What services/visits should be offered via telehealth?
	hyperlipidemia, Heart failure,

	combination virtual DPP and small group, cooking demonstrations

	Follow ups that are on Pt's who are currently stable on current treatment

	monitoring bp,dm,copd,cad



	Please choose your top 3 concerns for using telehealth now
	



Appendix B
Windshield Survey Tool
	Boundaries
Are the boundaries geographical, political, or economic? 
Do neighborhoods have names? 
Are there sub-communities?
How are these identified?

	  Clinics are located in 5 different locations. 

	Housing and Zoning
What is the age of the buildings?  Are the residences single family or multifamily dwellings? 
	There are older buildings some with varying states of upkeep. There were no large apartment high rise complexes. Housing is spread out.

	Parks and Recreational Areas
Are there play areas for children and adults? Are they safe and maintained? Is there a Community Center? Who uses them?

	Park at the high school nearby the main clinic

	Common Areas
Where do people collect for social gatherings; where do they “hang out”? Are they for particular groups or are they open to all? Are there signs posted?

	Churches, few restaurants

	Stores
What stores (grocery, retail, drug, dry cleaning, etc.) are in the area? How do residents travel to them?

	Grocery stores in largest town= food lion, dollar general, walmart, community market. Pharmacy at the clinic

	Transportation
How do most people get around the area? Is there public transportation? If so what kind and does it appear to be used? Who uses it? What is the condition of the streets, roads, highways?

	Limited public transportation. Car is the primary method of travel. Two lane paved roads, larger highways 60 miles away

	Communication
Is there evidence of local and national newspapers to other media? Are there informational posters on streets, busses, billboards, etc.?

	Local newspaper


	Technology Access
Internet availability

	Limited cellular coverage on the way to main clinic noted for about 50 miles of none to spotty and slower coverage.
See attached map from NC Broadband Adoption Index. Counties covered by CHC have <25% broadband adoption rates 

	Service Centers
What services are available in the community – health care, social services, schools, employment offices etc.?

	FHQC centers
Main CHC next to the high school
Academic center has some remote healthcare services
County Community College

	Industries
What are the major industries located in the area? What types of occupations are evident?

	Agriculture
Supporting services





Appendix C
SWOT Analysis
	
	Helpful
	Harmful

	Internal Organization
	Strengths
Organizational priority in strategic plan to increase virtual care
Successful usage during the pandemic emergency
Continued success with certain patient populations
Desire to continue to use in other areas
Built into my chart
Available technology
Using to help with care gaps prevent blindness uses photos to send to specialists
Using RPM for patients with diabetes
Ideas for future use include: other chronic conditions, using for DPP, small groups, cooking demonstrations, follow ups for stable patients, monitoring 
Collecting SDOH data via telephone contact now

	Weakness
Now using only as needed or not at all for provider visits
Need for more training
Concerns over reimbursement
Technology is hard to use
Scheduling concerns

	External Environment
	Opportunities
Used a wide variety of modalities with patients to address technology concerns including providing ipads and broadband access at clinic
Using telephone contact where possible
Assessing patients for technology and broad band access, could be included in SDOH data collection






	Threats
Limited use of my chart by patients
Limited broadband and cellular access in many locations
Patients do not have the right technology







Appendix D
Policy Analysis and Algorithm Development
Aim: The aim is to improve the clinical outcomes for patients through the expansion of care offerings by embracing an appropriate virtual modality. Using virtual care may provide more available programs with the potential to increase patient outcomes and satisfaction with increased treatment options. This also has the potential to increase access to staff who may be able to provide services and not be located at a clinic location I.e dieticians, virtual DPP facilitators, and pharmacists.
Project outcomes: The goal of the strategic plan is to increase virtual visits for patients with diabetes. 
Confront tradeoffs: Technology is a challenging factor. Behavior change.
Decide: Survey the diabetes task force and clinical staff for usability. Identify those willing to pilot.
Evaluate the policy to determine if it is still relevant: are telehealth delivery methods appropriate for patients with diabetes at CHC? Strategic planning goal is to increase virtual visits for patients with diabetes.
Define the problem: CHC would like to identify strategies to increase virtual visits for their patients with diabetes. Assessing readiness to increase virtual visits and the best types of visits to try and associated implementation strategies is the goal of this brief.
Assemble the evidence: As a response to the shelter in place behaviors in the early phase of the COVID 19 pandemic virtual visits increased drastically. Technology and broadband access are a challenge. Many visits were conducted as curbside visits with patients in their vehicles using clinic provided devices for video visits. With appropriate safety measures visits have returned to the traditional face to face model. Exceptions include the use of remote monitoring, some diabetes educator visits, and case management visits. 
Sources for this evidence include: participation at diabetes task force meetings, individual interviews, telehealth survey results, and site visit observations.
Construct alternatives: 
Add broadband and technology assessment to the Social Determinants of Health Data collection. This may allow for better identification of patients who may be able to utilize virtual options. It also may provide data for future projects that may seek to eliminate technology access as a barrier to care.
Consider implementing a telehealth patient screening tool that integrates broadband and technology assessment with types of virtual care offerings. 
	Telehealth Patient Assessment Tool
What type of internet access do you have?
What type of phone service do you have?
What type of computing device do you have?
What type of cell phone do you have? 
How comfortable are you with using technology: computers, smartphones, video chats
uncomfortable 		neutral		comfortable	
Would you like to have a virtual/computer/phone option for some of your medical care?
Please circle the programs that you might be interested in.
Virtual visit with my doctor
Virtual visit with a pharmacist to go over my medications
Virtual visit with my diabetes educator
Virtual group education on diabetes prevention
Virtual cooking class demonstration
Virtual visit with a nutritionist
Eye exams at a RCCHC location

To address broadband challenges, consider the spoke and hub model for virtual visits. Commonly used in telepsychiatry. Patients come to the clinic to be able to utilize services offered at other locations. This could work for eye care, dietician services, and diabetes prevention programs
Virtual interventions should target current care gaps needing improvement including: eye care, LDL control, A1C control
Virtual Visit Descriptions and Implementation Plan
Virtual care interventions may not be the limited to traditional provider patient visits. Potential virtual care options include virtual support groups, virtual diabetes prevention programs, virtual pharmacy consults for medication management and adherence, eye exam through store and forward at eye clinics or through the use of IRIS, virtual nutrition services, or virtual behavioral health.




Proposed Telehealth Algorithm for Routine Diabetes Care
	Visits 3-6 m fu
	Annual in person
	Alternative Visits

	Consider allowing for virtual visits for 3 or 6 m diabetes follow ups
Visits would include standard 3-6 m fu 
· AIC: recent A1C or use home monitor results, review diabetes drugs in use
· BP: review of home bp (patient needs to have a working BP cuff)
· Cholesterol CVD: ASCVD calculation, lipids annually, statin, ACE/ARB, asa
· Feet: inquire about feet, if video available consider examining feet. Ipswich touch test could be conducted by a home visitor
· Smoking: assess for tobacco use
· Self-management: exercise, diet, coping with disease, educational needs

	In person foot exam
Lab work
Compare home BP cuff to manual measurement
Vaccinations 

	Virtual Diabetes Education with Diabetes Educator. These visits are already offered via virtual. Could help patients who have transportation issues.

Medication management
· Refer patients on complex regimen to pharmacy for medication review and education
· New medication education or follow up. Patient recently started on insulin or new agent could be seen virtually for follow up with pharmacy, diabetes educator, or nurse

Mental health: offer virtual services to patients with diabetes.

Wound follow up: patient with diabetes and diagnosed wound could be followed up virtually with video visit could be assisted by community health worker

Nutrition services: Work with registered dieticians in other areas to provide virtual visits for patients with diabetes annually. Option to do these as group visits. Could use the spoke and wheel model to have patients come into the clinic if technology access is an issue

Eye care: continue to use eye clinic through NC prevent blindness. IRIS is another option for store and forward telehealth option, that would allow patients to come into the clinic for annual eye exam

Specialist visits: consider connecting with specialty providers endocrine or nephrology to offer patients visits without needing to travel







Appendix E
Project Budget
	Work hours
	Cost

	125 planning
	Voluntary 

	125 implementation
	Voluntary

	250 total
	No cost to organization

























Appendix F
DNP Essentials Mapping Template 
	
	Description
	Demonstration of Knowledge

	Essential I: Scientific Underpinning for Practice
 
 
	Competency: Analyzes and uses information to develop practice
Competency: Integrates knowledge from humanities and science into context of nursing
Competency: Translates research to improve practice
Competency: Integrates research, theory, and practice to develop new approaches toward improved practice and outcomes
	Sections I, II, III, IV, V, & VI

	
	
	

	Essential II: Organizational & Systems Leadership for Quality Improvement & Systems Thinking
 
 
	Competency: Develops and evaluates practice based on science and integrates policy and humanities
Competency: Assumes and ensures accountability for quality care and patient safety
Competency: Demonstrates critical and reflective thinking
Competency: Advocates for improved quality, access, and cost of health care; monitors costs and budgets
Competency: Develops and implements innovations incorporating principles of change
Competency: Effectively communicates practice knowledge in writing and orally to improve quality
Competency: Develops and evaluates strategies to manage ethical dilemmas in patient care and within health care delivery systems

	Sections I, II, III, IV

	
	
	

	 
	
	

	 
	
	

	
	
	

	
	
	

	Essential III: Clinical Scholarship & Analytical Methods for Evidence-Based Practice
 
 
 





	Competency: Critically analyzes literature to determine best practices
Competency: Implements evaluation processes to measure process and patient outcomes
Competency: Designs and implements quality improvement strategies to promote safety, efficiency, and equitable quality care for patients
Competency: Applies knowledge to develop practice guidelines
Competency: Uses informatics to identify, analyze, and predict best practice and patient outcomes
Competency: Collaborate in research and disseminate findings
	Sections II, III, IV, & V
	

	
	
	

	Essential IV: Information Systems – Technology & Patient Care Technology for the Improvement & Transformation of Health Care
 
 
	Competency: Design/select and utilize software to analyze practice and consumer information systems that can improve the delivery & quality of care
Competency: Analyze and operationalize patient care technologies
Competency: Evaluate technology regarding ethics, efficiency and accuracy
Competency: Evaluates systems of care using health information technologies
	Section II & V
Appendices A, B, C, & D

	
	
	

	Essential V: Health Care Policy of Advocacy in Health Care
 
 
 
 
 
	Competency: Analyzes health policy from the perspective of patients, nursing and other stakeholders
Competency: Provides leadership in developing and implementing health policy
Competency: Influences policymakers, formally and informally, in local and global settings
Competency: Educates stakeholders regarding policy
Competency: Advocates for nursing within the policy arena
Competency: Participates in policy agendas that assist with finance, regulation and health care delivery
Competency: Advocates for equitable and ethical health care
	Sections II & III
Appendices C & D	

	
	
	

	Essential VI: Interprofessional Collaboration for Improving Patient & Population Health Outcomes
 
	Competency: Uses effective collaboration and communication to develop and implement practice, policy, standards of care, and scholarship
Competency: Provide leadership to interprofessional care teams
Competency: Consult intraprofessionally and interprofessionally to develop systems of care in complex settings
	Section I, III, & IV

	
	
	

	Essential VII: Clinical Prevention & Population Health for Improving the Nation’s Health
 
	Competency: Integrates epidemiology, biostatistics, and data to facilitate individual and population health care delivery
Competency: Synthesizes information & cultural competency to develop & use health promotion/disease prevention strategies to address gaps in care
Competency: Evaluates and implements change strategies of models of health care delivery to improve quality and address diversity
	Sections I, II, III, IV, V, & VI

	
	
	

	Essential VIII: Advanced Nursing Practice
 
 
 
 
 
	Competency: Melds diversity & cultural sensitivity to conduct systematic assessment of health parameters in varied settings
Competency: Design, implement & evaluate nursing interventions to promote quality
Competency: Develop & maintain patient relationships
Competency: Demonstrate advanced clinical judgment and systematic thoughts to improve patient outcomes
Competency: Mentor and support fellow nurses
Competency: Provide support for individuals and systems experiencing change and transitions
Competency: Use systems analysis to evaluate practice efficiency, care delivery, fiscal responsibility, ethical responsibility, and quality outcomes measures
	Sections I, II, III, IV, V, & VI

	
	
	
















Appendix G
Project Timeline 
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Top 3 Concerns

Patients do not have the right technology	The clinic does not get paid the same for telehealth visits	Technology is hard to use	I would like more training on how to use telehealth	Hard to work into the regular clinic schedule	Other: some pts decline Mychart and technology hard to use poor internet in rural bertie, hertford, gates, and surrounding counties	7	5	4	3	3	2	


image1.png
For this survey telehealth is defined as the use of telephone or video visits between
patients and any clinic staff.

Describe how you used telehealth in 2020 during the emergency COVID-19 period for
patients with diabetes.

Describe how you are currently using telehealth for patients with diabetes.

Please choose your top 3 concerns for using telehealth now

The clinic does not get paid the same for telehealth visits

Technology is hard to use

1 would like more training on how to use telehealth

Patients do not have the right technology

Hard to work into the regular clinic schedule

1 don’t know what to use telehealth for

Other:

What services/visits should be offered via telehealth?
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