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Abstract

The purpose of this project was to build a remote patient monitoring (RPM) evidence-based practice
(EBP) curriculum using a curriculum matrix. The curriculum matrix includes technology, patient
safety/quality, role, industry, and clinical skills to complete learning objectives regarding RPM
information, applications, and clinical decision-making. Methodology: This quality improvement project
used subject matter experts were used to obtain a Content Validity Index (CVI) score on pre- and post-test
surveys that measured RPM knowledge, experience, and attitude. The pre-test survey, RPM module, and
post-test surveys were presented to online students obtaining a master’s or doctorate. Results:
Quantitative results indicated that knowledge and experience were significantly improved with RPM
content. There was no difference in the attitude score, which may be related to the students themselves
because of a high pre-survey score of 9.4 for attitude. The significant results from this pilot project
warrant expansion to a larger sample and other universities.

Keywords: remote patient monitoring, telemonitoring, virtual visits, telecare, telemedicine,

telehealth AND curriculum, education, instruction, provider education, certification
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Evidence-Based Practice Remote Patient Monitoring Curriculum Development:
A Descriptive Pilot Project

Section I: Introduction and Background

Remote patient monitoring (RPM) is becoming a standard method of care delivery as the
technology improves and as patients and providers become more interested in using a distance approach
to health care delivery (Wicklund, 2018). As an emerging method of health care service delivery, RPM is
similar to telehealth and telemedicine. More specifically, RPM involves gathering patient clinical
information in the patient’s home that is then transmitted to a remote centralized location where providers
respond with protocol-driven interventions (Center for Connected Health Policy, 2018).

Certain environmental factors such as the age of the population (Intel-GE Care Innovations,
2015), the impact of contagious diseases in the community (Ross, 2020), and availability of
RPM-competent health care professionals in the workforce (Association of American Medical Colleges,
2019; Heiser, 2018; Redford, 2018; Texas Center for Nursing Workforce Studies, (TCNWS), 2016; Texas
Center for Nursing Workforce Studies, (TCNWS) & Texas Board of Nursing, (BON), 2018b), have
influenced this trend. The purpose of this project was to explore the practice of RPM and the associated
curriculum-based competencies to improve the quality and safety of RPM practice delivery. This section
discusses chronic disease management amid healthcare personnel shortages and the associated clinical
significance for RPM. The PEST analysis, project question, purpose, aim, objectives, and the theoretical
frameworks utilized in this project are also discussed.
Chronic Disease Management

In 2017, healthcare cost $3.5 trillion ($10,739 per person), 17.9 percent of the US gross domestic
product (GDP) (Centers for Medicare and Medicaid Services, 2017b). The three areas that cost the most
was hospital care 33% ($1.1 trillion), physician and clinical service 20% ($694.3 billion), and retail
prescription drugs 10% ($333.4 billion) (CMS, 2017).

As of 2017, Medicare had 58 million enrollees, with 74% of them between the ages of 65 and 84
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years old and 11% at 85+ (CMS, 2019). By 2034, the U.S. Census Bureau estimates that there will be
more people 65 plus (77 million) than children under 18 and about 94.7 million older adults (65+) by
2060 (US Census Bureau, 2018). Medicare will gain 19 million enrollees in 2034 and an additional 17.7
million in 2060 (US Census Bureau, 2018), with a total of 36.7 million since 2017 enrollment
information.

Chronic disease management is part of life for 80% of older adults with at least one chronic
condition (Centers for Disease Control and Prevention, 2017b; Henriquez-Camacho et al., 2014), thatis a
leading cause of death, disability, and other diseases in the United States (Center for Disease Control and
Prevention, 2015 (CDC); National Center for Chronic Disease Prevention and Health Promotion, 2020
(NCCDPHP)). Based on beneficiary data, Medicare services utilized the most were blood pressure
screenings (96%), doctor visits (89%), and emergency room visits (28%) (Centers for Medicare and
Medicaid Services, 2019). Medicare beneficiary data indicated that hypertension (57%), high cholesterol
(41%), arthritis (33%), diabetes and heart disease (27%), and kidney disease (24%) are the top five out of
ten prevalent chronic conditions with the remaining five that include depression, heart failure,
COPD/emphysema, and Alzheimer's/dementia (<20%) (CMS, 2019; Chronic Conditions Data
Warehouse, 2018). In 2015, CMS initiated chronic care management (CCM) to provide care outside of
regular office visits for patients with chronic conditions (two or more) to help prevent their diseases from
acute exacerbations, functional declines, decompensation, or even possible risk of death (CMS, 2017a).
The population is growing older, along with the increase of multiple chronic conditions that need chronic
care. RPM can help implement cost-effective, research supported chronic disease interventions to
improve the quality and length of life (NCCDPHP, 2020).

Healthcare Workforce Shortage

The Association of American Medical Colleges (2019) predicts that primary care will have a

shortage of physicians of approximately 14,800 to 49,300 and the different specialties physician shortage

0f 20,700 to 30,500 in the year 2030 (Heiser, 2018; Redford, 2018). The retiring physicians (13.5% and
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those close to retirement age (27.2%) will contribute to the lack of physicians (AAMC, 2019; Heiser,
2018; Redford, 2018). In Texas, nurse practitioners (NPs) must have a supervising physician to practice,
and with nearly 40.7% of physicians retiring or close to retirement will place an additional strain on NPs
ability to practice (Auerbach et al., 2013; Buerhaus, Peter, 2018; Buerhaus, Peter L. et al., 2015; Perloff et
al., 2016). The 2018 update Texas Department of State Health Services (DSHS, 2018b) indicated that
Texas would have a 67% (3,375 full-time equivalents (FTEs)) increased need for primary care physicians
by 2030 due to the shortage with the greatest need in general internal medicine (1,644 FTEs). Texas
Center for Nursing Workforce Studies (TCNWS, 2016) stated that between 2015-2030 that Texas will
have increased demands for nurse practitioners (NPs), certified nurse-midwives (CNMs), and certified
registered nurse anesthetists (CRNAs) throughout Texas, but especially in North Texas, Gulf Coast, and
Central Texas. Contributing to the shortage of production of new nurse practitioners in Texas is the lack
of sufficient faculty.

According to the Texas Center for Nursing Workforce Studies (TCNWS) and Board of Nursing
(BON) (2018), faculty vacancies are at 9.1% for full-time, 6.6% for part-time, with the graduate vacancy
at 8.4%, and retirement as of September 2017, 28.3% of faculty were eligible for retirement, and an
additional 33.3% would be eligible in 12 years that were between the ages of 50 to 61 years old (Bittner &
Bechtel, 2017; Fang & Kesten, 2017; Nardi & Gyurko, 2013). Barriers to faculty vacancies included an
insufficient supply of qualified candidates, non-competitive salaries, and geographic locations (Forsberg
et al., 2015; TCNWS, 2016; TCNWS & BON, 2018). The lack of didactic and clinical faculty in each NP
program led to having to turn away qualified applicants due to the limited number of full seats for each
enrollment for the different programs. According to TCNWS and the BON (2018ab), even though there
were 6,449 qualified applicants for NP programs for 2017, only 4,776 applicants were offered admission
to fill 4,682 seats, which led to 25.9% of qualified applicants being turned away. That means that
approximately 1,673 possible NPs could have helped with the current and future shortage. The reasons for

denying these applicants were the lack of funding for additional faculty positions, lack of clinical sites,
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lack of specialty clinical sites along with significant competition from other health professions (Forsberg
et al., 2015; TCNWS, 2016; TCNWS & BON, 2018; TCNWS & BON, 2018). With 80% of older adults
with at least one chronic condition (CDC, 2017a; NCCDPHP, 2020) and the same population expected to
increase by a total of 36.7 million by 2060 (US Census Bureau, 2018), along with a shortage of physicians
(AAMC, 2019), nurse practitioners (DSHS, 2018a), and faculty (Forsberg et al., 2015; TCNWS, 2016;
TCNWS & BON, 2018; TCNWS & BON, 2018) there is an anticipated need for RPM to help manage the
chronic conditions and in turn a need for RPM competencies and curriculum development. The Institute
of Medicine (IOM) called for safer healthcare (2000), provided a comprehensive strategy for quality
improvement (2001), provided competencies for health care professionals (2003), and provided for
interprofessional education (2011), all to provide quality patient care. This DNP Scholarly Project
incorporated the six aims of quality improvement: safe, timely, effective, efficient, equitable, and
patient-centered care in the EBP RPM curriculum to provide a safer healthcare environment and improve
the providers’ competencies in the RPM delivery.
Clinical Needs Assessment and Significance

The clinical needs assessment to collect data to explore the practice of RPM and the associated
curriculum-based competencies to improve the quality and safety of RPM practice delivery stemmed from
the shortage of providers (AAMC, 2019) and faculty (Forsberg et al., 2015; TCNWS, 2016; TCNWS &
BON, 2018a; TCNWS & BON, 2018b) and the continual increase of the aged population (U.S. Census
Bureau, 2018) with multiple chronic conditions (CDC, 2017. The author used a sponsor (an RPM
professor) and subject matter experts (SMEs) to formulate this evidence-based practice (EBP) quality
improvement (QI) project. The project aims to build a remote patient monitoring (RPM) evidence-based
practice (EBP) curriculum-based competency by identifying the gaps in RPM practice delivery. A PEST
(Political, Economic, Socio-Cultural, and Technological) (MindTools, 2019; Weisberg & Suber, 2018)
analysis was utilized to identify further factors, opportunities, and threats to improving the quality and

safety of RPM practice delivery and the development of an evidence-based curriculum.
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PEST Analysis

The PEST analysis provided the ability to review RPM from a broad perspective and helped
identify factors, opportunities, and threats (MindTools, 2019; Weisberg & Suber, 2018) to the EBP-QI
project. The PEST analysis provided opportunities to explore RPM's practice and the associated
curriculum-based competencies and helped distinguish between probable and possible threats to RPM's
practice and the development of curriculum-based competencies. This PEST analysis was guided by two
key sources from 1) MindTools (MindTools, 2019), and 2) How to Conduct Needs Assessment Part 2:
PEST Analysis (Weisberg & Suber, 2018). Based on the PEST analysis described in the following
sections, it was determined that the project was indeed feasible, and it would provide a substantial
contribution to the RPM industry.
PEST Political

Factors: The PEST Political Factors (PFs) helped analyze the influence that presidential, senate,
and representative elections have on RPM's practice and the associated curriculum-based competencies
(Bulger et al., 2017; Oberlander, 2019). The PFs analyzed Medicare changes and the impact on RPM's
practice and the development of curriculum-based competencies (CMS, 2019; CMS, 2017; CMS, 2015;
CMS, 2017; CMS, 2017; CCW, 2018; Oberlander, 2019; Yeager et al., 2018). The PFs investigated
Chronic Care Management (CCM) and the potential to incorporate into RPM's practice and
curriculum-based competencies (CMS, 2017; Clarke et al., 2017). The PFs reviewed the Doctor of
Nursing Practice (DNP) Nursing Essentials and emphasized integrating into the RPM's practice and
curriculum-based competencies (American Association of Colleges of Nursing, 2006; Polancich et al.,
2018).

Opportunity: The PEST Political opportunities (POs) evaluated and analyzed the current
government and CMS on policies and changes to increase access to care by utilizing RPM and CCM and
the need for curriculum-based competencies to improve RPM practice delivery, quality, and safety (CMS,

2017; I0OM, 2001; Yeager et al., 2018). The POs evaluated the need to implement evidence-based practice
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(EBP) RPM curriculum-based competencies into the new DNP Nursing Essentials (AACN, 2006;
Polancich et al., 2018; Zaccagnini & White, 2017).

Threats: The PEST Political Threats (PTs) becomes a genuine threat with every election and the
changing of political affiliation and ideology that can modify the coverage and compensation for RPM
practice and the curriculum-based competencies that can improve RPM practice delivery, quality, and
safety of patient care (Bulger et al., 2017; Oberlander, 2019). The PTs can cause CMS to change CCM
and RPM programs and who may be eligible and covered based on judicial, executive, and legislative
decisions (Bulger et al., 2017; Oberlander, 2019). The PTs have been demonstrated by organizations such
as AMA, who lobby and have states restrict full practice authority for nurse practitioners that prohibit
them from practicing to the extent of their education in 22 states (Auerbach et al., 2013; Heiser, 2018;
Neff et al., 2018; Redford, 2018; Xue et al., 2016; Xue, Kannan et al., 2018; Xue, Greener et al., 2018).
These PTs further reduces the number of providers available to help with the shortage, the management of
chronic conditions, or providers who would like to explore the opportunity of an RPM practice and the
associated curriculum-based competencies to improve RPM practice delivery, quality, and safety
(Auerbach et al., 2013; Heiser, 2018; Neff et al., 2018; Redford, 2018; Xue et al., 2016; Xue et al., 2018;
Xue et al., 2018).

PEST Economic

Factors: The PEST Economic Factors (EFs) analyzed the effect of the ever-increasing age of the
population with the age of 65 by 2035 (US Census Bureau, 2018) and RPM's need and the associated
curriculum-based competencies (IOM, 2001; Kort et al., 2016; McBride & Tietze, 2019). The EFs
investigated the high cost of chronic diseases, obesity and examined the National Health Expenditure
(NHE) projected cost ($6 trillion) by 2027 (CMS, 2017) the need, and the importance of implementing
RPM and the associated curriculum-based competencies to improve the cost (Clarke et al., 2017; Curila et
al., 2018; NCCDPHP, 2020; Phillips et al., 2020; Trusko et al., 2007; Wisdom & Creswell, 2013; Witt

Udsen et al., 2017).
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Opportunity: The PEST Economic Opportunities (EOs) revealed that Medicare would be the
primary payer for the 65+ population and significantly impact RPM's practice and the need to develop
curriculum-based competencies to improve practice delivery, quality, and safety (Buttorff et al., 2017,
CMS, 2019; CMS, 2017; CMS, 2015; CMS, 2017; CMS, 2017; CMS, 2018; CCW, 2018). The EOs
identified and exhibited a decrease in NHE spending and cost for chronic conditions with RPM, which
leads to a greater urgency and demand to develop curriculum-based competencies (Buttorff et al., 2017;
CMS, 2019; CMS, 2017; CMS, 2015; CMS, 2017; CMS, 2017; CMS, 2018; CCW, 2018).

Threats: The PEST Economic Threats (ETs) revealed that CMS currently only covers traditional
Medicare beneficiaries for CCM and RPM, which omits the advantage programs (Buttorff et al., 2017,
CMS, 2019; CMS, 2017; CMS, 2015; CMS, 2017; CMS, 2017; CMS, 2018; CCW, 2018). The ETs are
valid for providers who cannot maintain their practice if CMS denies claims or reduces reimbursement for
CCM and RPM (Ashman et al., 2019; Ward, 2017; Wisdom & Creswell, 2013).

In addition to economic factors, utility, the feasibility of this project was evaluated before
implementation. Feasibility has been defined as:

A feasibility study is an analysis that takes all of a project's relevant factors into

account—including economic, technical, legal, and scheduling considerations—to ascertain the

likelihood of completing the project successfully (Investopedia.com, 2019).
Thus, the feasibility of this project was evident based on the fact that: 1) students in a course focused on
remote patient monitoring (RPM) were available, 2) that a course instructor with expertise in RPM was
available and willing to incorporate the content, and 3) and additional resources such as subject matter
experts were also available to participate in the project. Although part of the project cost, resources such
as funds for instructor workload and needed software were not being charged for this project.
PEST Socio-Cultural

Factors: The PEST Socio-Cultural Factors (SCFs) identified healthcare disparities and the need

to implement RPM practice and the associated curriculum-based competencies to decrease the disparity
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(Ahuja et al., 2018; Marcin et al., 2016; Myers, 2018; National Academies of Sciences, Engineering, and
Medicine et al., 2016; State of Reform, 2018; VanderWielen et al., 2015). The SCFs investigated the lack
of access to care nationally and locally and the need for RPM practice and the associated
curriculum-based competencies to improve access to care (State of Reform, 2018). The SCFs examined
the lack of clinicians nationally and locally and the need for RPM practice and the associated
curriculum-based competencies to fill the shortage (Altman et al., 2016; Heiser, 2018; Neff et al., 2018;
Ortiz et al., 2018; Reagan & Salsberry, 2013; Redford, 2018; Spychalla et al., 2014; Streeter et al., 2017,
Xue et al., 2018; Xue et al., 2018).

Opportunity: The PEST Socio-Cultural Opportunities (SCOs) demonstrated that RPM could
decrease healthcare disparities and expand access to care in areas with a considerable shortage of
providers, which leads to a tremendous need and significant demand for curriculum-based competencies
(Ahuja et al., 2018; Marcin et al., 2016; Myers, 2018; National Academies of Sciences, Engineering, and
Medicine et al., 2016; State of Reform, 2018; VanderWielen et al., 2015). The SCOs identified a need to
increase the number of clinicians trained in RPM to reach more patients and the need for
curriculum-based competencies to improve RPM practice delivery, quality, and safety (Altman et al.,
2016; Heiser, 2018; Neff et al., 2018; Ortiz et al., 2018; Reagan & Salsberry, 2013; Redford, 2018;
Spychalla et al., 2014; Streeter et al., 2017; Xue et al., 2018; Xue et al., 2018).

Threats: The PEST Socio-Cultural Threats (SCTs) are palpable with the shortage of providers
and the increased demand for healthcare, especially with the baby boomers and their multiple chronic
conditions, providers are unable to keep up with demands, but RPM can help alleviate the burden with
curriculum-based competencies to improve RPM practice delivery, quality, and safety (Altman et al.,
2016; Buerhaus, 2018; Buerhaus et al., 2015; CCW, 2018; Ghaffari et al., 2016; Heiser, 2018;
Henriquez-Camacho et al., 2014; Mohktar et al., 2015; National Science & Technology Council, 2019;
Neff et al., 2018; Nissen & Lindhardt, 2017; Ortiz et al., 2018; Park et al., 2019; Reagan & Salsberry,

2013; Redford, 2018; Spychalla et al., 2014; Streeter et al., 2017; US Census Bureau, 2018; Valdivieso et
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al., 2018; Woods et al., 2019; Xue et al., 2016; Xue et al., 2018; Xue et al., 2018; Yeager et al., 2018).
The SCTs are evident throughout the U.S. and especially in Texas, with a significant shortage of
providers and their inability to provide coverage everywhere (Heiser, 2018; TCNWS, 2016; U.S.
Department of Health and Human Services et al., 2014; Yee et al., 2013). The SCTs with the older
generation unable to adapt to RPM and CCM could be improved with curriculum-based competencies to
improve patient engagement and self-management (Foster & Sethares, 2014; Galambos et al., 2017;
Ghaffari et al., 2016; Levy et al., 2014; Peek et al., 2014; Rush et al., 2019; Wolfson et al., 2014).

PEST Technological

Factor: The PEST Technological Factors (TFs) analyzed the effect of technological advances
and the ability to manage chronically ill patients at home and the importance of implementing RPM and
the associated curriculum-based competencies to improve RPM practice delivery’s cost, quality, and
safety (LeRouge & Garfield, 2013; National Academies of Sciences, Engineering, and Medicine et al.,
2016; Wolfson et al., 2014). The TFs evaluated the Doctor of Nursing Practice (DNP) Nursing Essentials
that include more technology and Informatics and the importance of integrating RPM practice and
curriculum-based competencies (American Association of Colleges of Nursing, 2006; Clark et al., 2018;
Polancich et al., 2018; Riner, 2015; Zaccagnini & White, 2017). The TFs investigated CMS’ practice of
paying for RPM and CCM equipment, visits, and the value of implementing RPM and the associated
curriculum-based competencies to improve RPM practice delivery’s cost, quality, and safety (CMS, 2019;
CMS, 2017; CMS, 2015; CMS, 2017; CMS, 2017; CCW, 2018; Yeager et al., 2018).

Opportunity: The PEST Technological Opportunities (TOs) provide RPM’s ability to utilize
technology to render care to patients’ in their home that illustrates a need for curriculum-based
competencies to improve RPM practice delivery, quality, and safety (Bower et al., 2011; Curila et al.,
2018; Delahaye et al., 2019; Dunn & Hazzard, 2019; Eysenbach, Buis et al., 2019; Eysenbach, Ortega et
al., 2019; Giger et al., 2015; Greenwood et al., 2014; Greenwood et al., 2017; Hansa et al., 2018; Kew et

al., 2016; Lee et al., 2018; Malasinghe et al., 2019; Melia et al., 2018; Shane-McWhorter et al., 2014;
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Soriano et al., 2018; Vishnu et al., 2019; Walker, et al., 2019). The TOs grants the opportunity to
implement EBP technology and Informatics to the curriculum that will allow students to be ready for new
NCLEX, demonstrating the need for curriculum-based competencies (AACN, 2006; Dolansky et al.,
2017). The TOs identified RPM’s potential as an avenue to generate increased revenue and the
cost-saving potential on chronic condition management that further enhances the need for
curriculum-based competencies (Curila et al., 2018; Greenwood et al., 2014; Michaud et al., 2020; Perl et
al., 2013; Soriano et al., 2018; Walker et al., 2019).

Threats: The PEST Technological Threats (TTs) are evident with the older generation, who are
hesitant to adopt RPM technology but could be enhanced with curriculum-based competencies to improve
patient engagement, self-management RPM technology education, utilization, and guidance (Cajita et al.,
2018; Chang et al., 2017; Dofiate-Martinez et al., 2015; Foster & Sethares, 2014; Galambos et al., 2017;
Ghaffari et al., 2016; Giger et al., 2015; Lee, J. et al., 2019; Levy et al., 2014; National Science &
Technology Council, 2019; Peek et al., 2014; Rivas Velasquez et al., 2014; Rush et al., 2019; Son et al.,
2019; Takahashi et al., 2010; Tsertsidis et al., 2019; Witt Udsen et al., 2017; Wolfson et al., 2014). The
TTs are magnified by the ever-changing technology that is developing at an unprecedented pace, and their
lack of communication with electronic health records (EHRs) could be improved with an RPM
curriculum-based competency that incorporates up-to-date changes (Edemekong et al., 2020; Eysenbach
et al., 2019; Federal Register, 2018; Hewner et al., 2018; O'Connor et al., 2016).

Project Question

Although the purpose of this project was to explore the need for RPM and the development of
curriculum-based competencies for RPM to ensure delivery of safe, effective, efficient, equitable,
patient-centered, timely, and quality practice of RPM, the specific question is:

Is there a difference between the students' knowledge, experience, and attitude before and after
being exposed to remote patient monitoring content in an online environment?

PICOT Question of Inquiry
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Population | (P) | Online students (interprofessional) obtaining a master's or a doctorate

Intervention ) o
(D | Exposure to three remote patient monitoring modules
]

) The students' knowledge, experience, and attitude before and after being]
Comparison | (C) ) o
exposed to the content of remote patient monitoring

Outcome (O) | Improvement in the students' knowledge, experience, and attitude

Time (T) | Three weeks (by 9/30/2019)

PICOT Statement - Problem Statement

In the interprofessional online students (population) who are obtaining a master's or a doctorate
that is exposed to three remote patient monitoring teaching modules (intervention), will there be a
significant improvement (outcome) between the students' pre- and post-survey (comparison) in their RPM
knowledge, experience, and attitude after three weeks (time)?

This EBP-QI pilot project is needed and warranted due to the emerging method of health care
service delivery, involving gathering patient’s clinical information in their home that is then transmitted
remotely, the aging population (U.S. Census Bureau, 2018), the chronicity of care (CMS, 2019; CCW,
2018), and the impact of contagious diseases in the community (Ross, 2020). The development of
curriculum-based competencies to improve RPM practice delivery’s quality and safety is warranted
explicitly due to the lack of availability of RPM-competent health care professionals (AAMC, 2019;
Auerbach, et al., 2013; Heiser, 2018; Kleinpell et al., 2014; Oliver et al., 2014; Redford, 2018; DSHS,
2018; Xue et al., 2018).

Project Purpose

As noted, the purpose of this project is to explore the practice of RPM and the associated
curriculum-based competencies to improve the quality and safety of RPM practice delivery. Specifically,
the problem is the lack of education, curriculum, or certification for clinicians in Remote Patient
Monitoring (RPM) (Flodgren et al., 2015; Inglis et al., 2015; Murray et al., 2005). The shortage of

healthcare providers and the faculty to train them increases the need for alternative access to care. In order
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to establish and maintain the six predominant improvements in healthcare that the IOM (2001) outlined to
provide safe, timely, effective, efficient, equitable, and patient-centered care, an established training
program for clinicians in RPM is needed (I0OM, 2001).

Another consideration is creating the program with fidelity throughout all the development stages
to establish a standard of evidence-based care. The program development took many cycles and iterations
(Langley et al., 2009). This first cycle created three teaching sections of a module covering an RPM
overview, clinical applications, and clinical decision-making via a case study. At the end of teaching the
RPM modules, the students' knowledge, attitude, and RPM experience will increase. For this first
iteration, the population consisted of interprofessional Informatics students in the 5000 and 6000 level of
education and the setting is at a medium-size university in North Texas in the College of Nursing and the
Informatics department with the beginning stages of fidelity criteria and the knowledge base for remote
patient monitoring to improve clinicians' skillsets that provide care to patients from a distance. This
project's end process was tested to see if improvement in RPM's knowledge, attitude, and experience
occurred within the three teaching sections and how the students planned to utilize it.

Project Aim (Specific Goals)

This project aimed to develop three RPM curriculum-based competencies teaching modules that
demonstrated fidelity to the establish a standard of care per the IOM (2001) guidelines to improve RPM
practice's quality and safety. Since RPM is an emerging method of health care service delivery (Flodgren
et al., 2015), gathering patients' clinical information in their home that is then transmitted remotely
(McCabe et al., 2017), the age of the population (US Census Bureau, 2018), the chronicity of care (CMS,
2019; CCW, 2018), the impact of contagious diseases in the community (Ross, 2020), and the lack of
available of RPM-competent health care professionals (AAMC, 2019; Auerbach et al., 2013; Heiser,
2018; Kleinpell et al., 2014; Oliver et al., 2014; Redford, 2018; DSHS, 2018; Xue et al., 2018), this
project is needed and necessary to develop RPM curriculum-based competencies to not only improve the

quality and safety of RPM practice delivery but also to begin building and securing competent RPM
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providers and faculty to help with the shortage and manage the aging population's chronic conditions. The

content for the RPM curriculum-based competencies teaching modules and for the pre- and post-survey

will pass Content Validity Index (CVI) (Lynn, 1986) of 80% or greater by subject matter experts to

provide validity to the curriculum competencies content by 8/30/2019. The interprofessional online

students were expected to increase their RPM knowledge, experience, and attitude indicated with an

increase of the mean from pre-survey to post-survey at least by 20% by 9/30/2019.

Project Objectives

project:

The objectives of this scholarly evidence-based practice (EBP) quality improvement (QI) pilot

Initiate the development of curriculum and establishment of fidelity for remote patient
monitoring (RPM) teaching content by employing the highest level of the evidence-based
practice (EBP) via a review of the literature (Dang & Dearholt, 2018)

Validate the developed evidence-based practice RPM curriculum via subject matter experts
and utilizing the Content Validity Index (CVI) (Lynn, 1986)

Develop the instrument to measure that learning occurred, pre- and post-survey (Lynn, 1986)
Validate the pre- and post-survey by using subject matter experts and the (CVI) (Lynn, 1986)
Implement the pilot project by administering the validated pre-survey

Administer the three validated RPM teaching modules

Measure if learning occurred by utilizing the validated post-survey

Analyze the data to evaluate if there was a significant improvement in RPM knowledge,

experience, and attitude after being exposed to three teaching sections

9. Disseminate the results of the pilot project

Theoretical Frameworks

Multiple theoretical frameworks were utilized in this project. Overarching frameworks supported

by sub-frameworks to accomplish the project, as indicated in Table 1: Theoretical Framework that
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contains images. There are three main categories of frameworks: overarching, component development,
and curriculum content.

The overarching theoretical framework is the National Implementation Research Network
(NIRN), Active Implementation Frameworks (AIFs) was used to implement and create fidelity for the
project (Blanchard et al., 2017; National Implementation Research Network, (NIRN), 2019). One of the
sub-frameworks for component development was the Tietze Telehealth Framework to identify where
RPM is situated in telehealth (Tietze, 2015). The second sub-framework for component development was
the Nursing Education for the Healthcare Informatics (NEHI) Model to identify the different components
of RPM's competencies included in this project (McBride & Tietze, 2019). A third sub-framework for
component development was the John Hopkins Nursing Evidence-based Practice (JHNEBP) model for
the optimum RPM curriculum creation via the literature (Dang & Dearholt, 2018). The final
sub-framework for component development was the John Hopkins Practice question Evidence Translation
(PET) theoretical framework (Dang & Dearholt, 2018), and elements of the chronic care management
(CCM) (CMS, 2017) to translate current RPM literature into practical information that was utilized in the
curriculum development (Dang & Dearholt, 2018).

One of the supporting sub-frameworks for curriculum content development was Bloom's
taxonomy that guided the different educational learning levels (information, application, clinical
decision-making) (Anderson et al., 2001; Su, M. et al., 2005). The second supporting sub-frameworks for
curriculum content development was the IOM (2001), "Crossing the Quality Chasm" as the overall
driving theoretical framework for patient-centered, safe, timely, effective, and efficient, equitable care in
developing the evidence-based learning domains (IOM, 2001), and the three teaching modules
(information, application, clinical decision-making). The flow of all the frameworks is shown in Table 1

Theoretical Frameworks.
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Section II: Evidence Synthesis

The evidence synthesis describes the search method, data relating to literature review sources,
selection criteria, evidence synthesis, and evidence level. Additionally, the review will illustrate the
inquiry question, EBP intervention, evaluation, and summation of the evidence-based literature, usability,
feasibility relating to RPM curriculum-based competencies, and the IOM and competency themes.
Evidence Synthesis

An exploration of the literature was accomplished utilizing the Texas Woman’s University
(TWU) library to explore many electronic databases. The databases utilized include Cumulative Index of
Nursing and Allied Health Literature (CINAHL) Complete, MEDLINE (Ovid and EBSCO), PubMed
(National Library of Medicine’s database), Medical Subject Headings (MeSH), Cochrane Reviews,
Cochrane Trials, Academic Search Complete, Nursing & Allied Health Database (ProQuest), Google
Scholar, and Google. The electronic queries included scholarly, peer-reviewed, evidence-based,
academic, governmental, professional, book chapters, and reports. Excluded sources were unpublished,
thesis, dissertations, message boards, blogs, Wikipedia, and wikis.

The literature review focused on evidence-based competency, safety, technology, quality, roles,
clinical skills, patient-centered, and engagement. Search terms, Boolean operators (AND, OR), and
keywords such as remote patient monitoring, telemonitoring, virtual visits, telemedicine, telehealth AND
curriculum, education, instruction, provider education, certification, and combinations were employed.
The PubMed MeSH search on remote patient monitoring produced zero (0) entries. Zero articles found
with remote patient monitoring AND curriculum, education, instruction, provider education, certification
combination. The literature search had to be widened due to RPM's different terminology, such as home
monitoring, telemonitoring, virtual visits, telehealth, telecare, and telemedicine. The additional search
produced seven Cochrane systematic reviews, 46 Cochrane clinical trials, six Cochrane protocols, and
fifteen systematic reviews. The results were then narrowed down to articles relevant to remote patient

monitoring or monitoring patients with chronic conditions remotely that answered this evidence-based
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practice quality improvement project's inquiry question.
Selection Criteria

Research studies, guidelines, governmental and professional websites, and grey literature were
utilized to complete the background, clinical needs assessment, and significance section of this project.
The inclusion criteria for this project's curriculum development included randomized controlled trials
(RCTs), systematic reviews with and without meta-analysis for the highest level of evidence were used to
translate into practical knowledge. Some grey literature, studies, governmental guidelines, and
professional standards of care were utilized in the first RPM module's information overview to
incorporate the curriculum's regulations. The research studies focused on patient engagement, disease
self-management, patient-provider feedback, RPM technology, techniques, and clinical applications were
included in this project.

The exclusion limiters were studies not in English, not full text, nonhuman, and older than five
years old except for Cochrane reviews or seminal works. Studies that focused solely on telemedicine,
telehealth, or mobile health (mHealth) and did not include remote patient monitoring, electronic patient
engagement, or feedback were excluded from the literature review. Figure 1: Literature Diagram
demonstrates the selection process.

Evidence Synthesis

The purpose of this project was to improve the practice of RPM and the associated
curriculum-based competencies to improve the quality and safety of RPM practice delivery. This
evidence-based practice quality improvement project's synthesis of the literature review will cover
Remote Patient Monitoring Operational Definition, Chronic Condition Management Operational
Definition, and Remote Patient Monitoring Curriculum Clinical Relevancy. Table 2 summarized the

operational definition that are presented in detail below.



EBP RPM CURRICULUM DEVELOPMENT

Table 2.

Summary of Operational Definitions

24

Operational Term

Operational Description

Reference

Remote Patient
Monitoring

Remote patient monitoring includes
patient-centered care (patient engagement) that
incorporates teaching or coaching the patient
about their disease process to self-manage their
chronic conditions

Oldenburg, 2013
Center for Connected
Health Policy, 2019

Chronic Condition
Management

Chronic condition management (CCM) is an
innovation from CMS to help increase the
quality of life (QOL), manage the disease
process to prevent organ damage, and reduce
healthcare expenditures

CMS

Remote Patient
Monitoring
Curriculum

significant results and have positive effects
when the IOM six aims are incorporated with
patient-centered care (patient engagement) is a
priority in RPM

Flodgren et al., 2015;
Inglis et al., 2015; Kew et
al., 2016; McCabe et al.,
2017; McLean et al., 2011;
Murray et al., 2005

Remote Patient Monitoring Operational Definition

Remote patient monitoring has many names from tele-homecare, virtual visits, telemonitoring,

remote patient management, remote care. This evidence-based quality improvement project will utilize

remote patient monitoring (RPM). The Tietze Telehealth framework comprises three levels of care, with

RPM at the second level that employs protocols for care of chronic or emergent conditions that require

continual monitoring (Tietze, 2015). RPM care can be performed at the patient's home, skilled nursing,

and senior living (Tietze, 2015). The technology used for RPM care is based on the patient's needs and

can be utilized by multiple disciplines for collaboration of care (Tietze, 2015). State and federal

regulations regulate remote patient monitoring and are paid for through governmental, private, and public

payers (Center for Connected Health Policy, 2019). Remote patient monitoring includes patient-centered

care (patient engagement) that incorporates teaching or coaching the patient about their disease process to

self-manage their chronic conditions (Oldenburg, 2013).
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Chronic Condition Management Operational Definition

Chronic condition management (CCM) is an innovation from CMS to help increase the quality of
life (QOL), manage the disease process to prevent organ damage, and reduce healthcare expenditures
(CMS, 2017; CMS-CCM, 2017). Multiple studies have indicated that if patients with chronic conditions
receive safe, timely, effective, efficient, equitable, and patient-centered care, that could reduce mortality,
healthcare cost, and increase in QOL (Flodgren et al., 2015; Inglis et al., 2015; Kruse et al., 2017;
McCabe et al., 2017). Research studies have signified that patient involvement in self-care and disease
management education has led to better QOL, reduction in office, hospital, and emergency room visits
(Bertini et al., 2015; Bower et al., 2011; Breen et al., 2017, Curila et al., 2018; Delahaye et al., 2019;
Eysenbach et al., 2019; Eysenbach et al., 2019; Giger et al., 2015; Greenwood et al., 2014; Greenwood et
al., 2017; Hansa et al., 2018; Hassan et al., 2018; Hassan et al., 2019; Kalid et al., 2018; Kew et al., 2016;
Malasinghe et al., 2019; Melia et al., 2018; Mittal et al., 2016; Noel et al., 2018; Park et al., 2019; Perl et
al., 2013). The combination of RPM and CCM provides safe, timely, effective, efficient, equitable, and
patient-centered care by reducing exacerbations, identifying initial changes in the patient's health that can
be dealt with to prevent decompensation, frequent responses from the healthcare team, coaching and
educating the patient when the need arises instead of waiting for a three-month follow-up appointment
(Bertini et al., 2015; Bower et al., 2011; Breen et al., 2017; Cerrato & Halamka, 2019; Curila et al., 2018;
Delahaye et al., 2019; Dickinson et al., 2018; Dunn & Hazzard, 2019; Eysenbach et al., 2019; Eysenbach
et al., 2019; Flodgren et al., 2015; Giger et al., 2015; Greenwood et al., 2014; Greenwood et al., 2017;
Hansa et al., 2018; Hassan et al., 2018; Hassan et al., 2019; Kalid et al., 2018; Kew et al., 2016; Lee et al.,
2019; Liu et al., 2016; Malasinghe et al., 2019; McCabe et al., 2017; Melia et al., 2018; Mittal et al.,
2016; mTelehealth, 2019; Noel et al., 2018; Okamura, 2014; Park et al., 2019; Perl et al., 2013;
Ramkumar, et al., 2019; Ramkumar, et al., 2019; Su, C. et al., 2019; Timmermans et al., 2018; Vishnu et
al., 2019; Walker, J. P. & Richards, 2016; Walker et al., 2019).

Remote Patient Monitoring Curriculum Clinical Relevancy
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Several RPM Cochrane studies were conducted in early 2000 with incremental follow-up studies
that showed a progression of RPM care progressively getting better (Flodgren et al., 2015; Inglis et al.,
2015; Kew et al., 2016; McCabe et al., 2017; McLean et al., 2011; Murray et al., 2005). However, some
of the studies indicated a lack of consistency in measuring or defining the intervention or outcome
measures or patient engagement (Flodgren et al., 2015; Inglis et al., 2015; Kew et al., 2016; McCabe et
al., 2017; McLean et al., 2011; Murray et al., 2005). Most of the studies stated that RPM had some
positive effect but could not generalize the results because of fear of possible bias or inconsistency in
randomized control trials (RCTs) (Flodgren et al., 2015; Inglis et al., 2015; Kew et al., 2016; McCabe et
al., 2017; McLean et al., 2011; Murray et al., 2005). Some of the current Cochrane and other studies have
shown significant results and have positive effects when the IOM six aims are incorporated with
patient-centered care (patient engagement) is a priority in RPM (Flodgren et al., 2015; Inglis et al., 2015;
Kew et al., 2016; McCabe et al., 2017; McLean et al., 2011; Murray et al., 2005).

Level of Evidence

The majority of the articles were level I and II with seven (7) Cochrane Reviews, sixteen (16)
systematic reviews, three (3) randomized control trials (RCTs), and one (1) mixed method, with the
remainder of the articles between levels I1I to IV. The others were systematic reviews with or without
meta-analysis, randomized control trials (RCTs), and explanatory mixed-method design that included
only a Level I quantitative study quasi-experimental studies (Dang & Dearholt, 2018). Some of the
articles were level II that contained a systematic review of a combination of RCTs and quasi-experimental
studies, or quasi-experimental studies only, with or without meta-analysis explanatory mixed-method
design (Dang & Dearholt, 2018). Some level III articles included a non-experimental study, a systematic
review of a combination of RCTs, quasi-experimental and non-experimental studies, or non-experimental
studies only, with or without meta-analysis qualitative study or meta-synthesis (Dang & Dearholt, 2018).
Some level IV articles contained opinions of respected authorities and reports of nationally recognized

expert committees or consensus panels based on scientific evidence (Dang & Dearholt, 2018). Some level
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V articles included evidence obtained from literature or integrative reviews, quality improvement,
program evaluation, financial evaluation, case reports, and nationally recognized experts' opinions based
on experiential evidence (Dang & Dearholt, 2018).

Inquiry question (problem statement)

In the interprofessional online students (population) who are obtaining a master’s or a doctorate
that is exposed to three remote patient monitoring teaching modules (intervention), will there be a
significant improvement (outcome) between the students’ pre- and post-survey (comparison) in their
RPM knowledge, experience, and attitude after three weeks (time)?

Evidence-based Practice (Interventions)

This evidence-based practice quality improvement project's intervention involved initiating the
development of the RPM curriculum and establishment of fidelity for remote patient monitoring (RPM)
teaching content by employing the highest level of the evidence-based practice (EBP) via review of the
literature (Dang & Dearholt, 2018). The author developed the instrument to measure that learning
occurred, a pre- and post-survey instrument (Lynn, 1986). The author validated the developed
evidence-based practice RPM curriculum and the pre- and post-survey instrument via subject matter
experts and utilize the Content Validity Index (CVI) (Lynn, 1986).

Utility/Feasibility

According to the literature (Hiibner et al., 2019; Interprofessional Education Collaborative, 2016),
there is a need to evaluate curriculum-based competency quantitatively, which supported this project's
utility. Although practitioner competencies are central to impact of the project on patient care delivery,
the utility and feasibility of the project should also be addressed. Utility and feasibility have previously
been addressed in Section I Introduction and Background of this paper where the Political, Economic,
Socio-Cultural, and Technological (PEST) analysis was outlined.

Themes
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The themes associated with this project were the IOM Quality Chasm and Bloom’s competencies

domains. [OM Quality Chasm (IOM, 2001) is associated, as evidenced in the theoretical framework (see

Table 1: Theoretical Framework and Appendix A: Evidence-based Remote Patient Monitoring

Curriculum Competencies Domains). Bloom’s competency domains (Anderson et al., 2001; Su et al.,

2005) are associated with this project for aligning information, applications, and clinical decision making

(see Table 1: Theoretical Framework and Appendix A: Evidence-based Remote Patient Monitoring

Curriculum Competencies Domains). The themes also related to the research evidence extracted,

synthesized, and incorporated into the project. The following studies are examples of support for these

themes. Also, refer to the next section and Table 3: Evidence Table for more details.

L.

IOM Quality Chasm: Other Cochrane studies indicated that RPM provides efficient, effective,
equitable, and timely care to detect initial signs of deterioration and timely treat and provide
information to the patient (Flodgren et al., 2015; IOM, 2001).

IOM Quality Chasm: Other Cochrane studies indicated that RPM provides expanded access to
care, improves self-awareness, provides patient education that empowers patients to take control
of their chronic conditions, decreases readmissions, and improves medication adherence
(Flodgren et al., 2015; IOM, 2001; Kruse et al., 2017).

IOM Quality Chasm: Another study indicated that collaboration and access with other
diagnostic services, healthcare providers, and systems while delivering RPM care are ideal (IOM,
2001; Kruse et al., 2017).

Bloom’s competency domains (Information): Cochrane studies indicated that both the provider
and the patient need information and education to gain confidence and competencies in RPM
(Anderson et al., 2001; Flodgren et al., 2015; Kruse et al., 2017; Su et al., 2005).

Bloom’s competency domains (Application): Cochrane studies have shown an improvement in
the quality of life in patients with heart failure, and patients with diabetes have a reduction in their

LDL cholesterol, blood pressure, and hemoglobin A1C with telemonitoring applications
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(Anderson et al., 2001; Flodgren et al., 2015; Kruse et al., 2017; Su et al., 2005).

3. Bloom’s competency domains (Clinical Decision-making): a Cochrane study indicated that
RPM provides timely clinical decision-making interactions with the patient to detect the initial
signs of deterioration, administer appropriate treatments, and information to the patient (Anderson
et al., 2001; Flodgren et al., 2015; Su et al., 2005).

Evidence Table

The literature supporting chronic disease management, the healthcare workforce shortage, and the
remote patient monitoring curriculum clinical relevancy is reflected in Table 3 Evidence Table. The trend
in these topics can be summarized separately.

Chronic disease management has become more critical as the population ages, and chronic
conditions cause an increase in cost, with most of the cost occurring hospital care, physician, clinical
service, and retail prescription drugs (CMS, 2017). Additionally, chronic conditions are a leading cause of
death, disability, and other diseases (CDC, 2017; CDC, 2017).

Healthcare workforce shortage has become more significant with an expected deficit of primary
care (14,800 to 49,300) and specialty physicians (20,700 to 30,500) by 2030, with an additional 40.7% of
physicians retiring or close to retirement (AAMC, 2019; Heiser, 2018; Redford, 2018). A physician
supervisor’s requirement for nurse practitioners to practice in 22 states adds even more burden on the
shortage (Auerbach et al., 2013; Buerhaus, 2018; Buerhaus et al., 2015; Donelan et al., 2013; Neff et al.,
2018; Perloff et al., 2016; Reagan & Salsberry, 2013; Sonenberg & Knepper, 2017). There is an increased
demand for NPs, CNMs, and CRNAs throughout Texas, especially in North Texas, Gulf Coast, and
Central Texas, along with a 67% need for primary care physicians (TCNWS, 2016; TCNWS & BON,
2018; TCNWS, 2018; DSHS2018; DSHS2018; DSHS2019). Lack of faculty contributes to the shortage
due to vacancies, retirement, and barriers (Bittner & Bechtel, 2017; Falk, 2014; Fang & Kesten, 2017;
Forsberg et al., 2015; Nardi & Gyurko, 2013; DSHS, Texas Center for Nursing Workforce Studies,

(TCNWS) & Texas Board of Nursing, (BON), 2018; TCNWS, 2018).
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The workforce shortage and the aging population are the contributing factors for remote patient
monitoring curriculum clinical relevance that provides education for the provider and the patient to
improve the level of confidence and competencies on the utility of RPM and patient engagement to
improve RPM practice delivery, quality, and safety (Flodgren et al., 2015; Kruse et al., 2017). RPM
provides timely clinical decision-making interactions with the patient to detect the initial signs of
deterioration, administer appropriate treatments and information to the patient (Flodgren et al., 2015;
Hung KN & Fong, 2019; Inglis et al., 2015; Kew et al., 2016; Kruse et al., 2017; Lee et al., 2018; Liu et
al., 2016; McCabe et al., 2017; McLean et al., 2011; Murray et al., 2005; Sarfo et al., 2018). RPM
provides expanded access to care, improves self-awareness, provides patient education that empowers
patients to take control of their chronic conditions, decreases readmissions, and improves medication
adherence (Flodgren et al., 2015; Hung KN & Fong, 2019; Inglis et al., 2015; Kew et al., 2016; Kruse et
al., 2017; Lee et al., 2018; Liu et al., 2016; McCabe et al., 2017; McLean et al., 2011; Murray et al., 2005;
Sarfo et al., 2018). RPM has shown an improvement in the quality of life in patients with heart failure,
and patients with diabetes have a reduction in their LDL cholesterol, blood pressure, and hemoglobin
AI1C (Flodgren et al., 2015; Greenwood et al., 2014; Hung KN & Fong, 2019; Inglis et al., 2015; Kew et
al., 2016; Kruse et al., 2017; Lee et al., 2018; Liu et al., 2016; McCabe et al., 2017; McLean et al., 2011;
Michaud et al., 2020; Murray et al., 2005; Sarfo et al., 2018; Shane-McWhorter et al., 2014; Walker et al.,
2019).

Institutional Review Board (IRB)

The author completed the university "Quality Improvement Checklist" verification form to

determine if this project was required to go through IRB. As seen in Appendix B, this project qualified as

a quality improvement project and was not required to go through IRB.
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Section III: Methodological Framework

This DNP scholarly EBP QI pilot project’s purpose was to explore the literature to determine
need, feasibility, and best practices to develop and implement the RPM modules. Also, to improve RPM’s
practice and the associated curriculum-based competencies to improve RPM practice delivery quality and
safety and create fidelity throughout all the development stages to establish a standard of evidence-based
care. The methodology section will provide the different frameworks and methodological phases applied
to complete this project.

Inquiry question (problem statement)

This DNP scholarly EBP QI pilot project’s purpose was to explore the literature to determine
need, feasibility, and best practices to develop and implement the RPM modules. Also, to improve RPM’s
practice and the associated curriculum-based competencies to improve RPM practice delivery quality and
safety and create fidelity throughout all the development stages to establish a standard of evidence-based
care. Specifically, the problem is the lack of education, curriculum, or certification for clinicians in RPM.
The project aimed to (a) develop EBP curriculum-based competencies for RPM to ensure delivery of safe,
effective, efficient, equitable, patient-centered, timely, and to provide quality RPM practice, (b) created
the program with fidelity establish a standard of care per the IOM (2001) guidelines to improve RPM
practice's quality and safety. Specifically, the project's problem statement is there a difference between the
students' knowledge, experience, and attitude before and after being exposed to remote patient monitoring
content in an online environment?

Institute for Healthcare Improvement, Plan-Do-Study-Act

The Institute for Healthcare Improvement (IHI) Plan-Do-Study-Act (PDSA), in combination with
the AIFs framework, were utilized to facilitate the iterations cycles of EBP RPM curriculum development
and implementation into practice (Langley et al., 2009). The PDSA incorporates four steps that allowed
this project to plan and develop the EBP RPM curriculum, implement a curriculum sample to subject

matter experts that tested and evaluate it for content validity (Lynn, 1986).
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Step 1: Plan
e RPM weekly PDSA meetings with curriculum team and SME
e RPM weekly PDSA meetings with the chair and SME
Step 2: Do
e Weekly task on development of goals, objectives, criteria for the curriculum,
implementation, evaluation
e Develop of Content Validity
e Develop Survey Questions
e Develop Course Content
Step 4: Study
e Obtained CVI results

e Second reiteration of content validity with SME

e Revised Content based on CVI and SMEs’ comments
e From the second reiteration, developed Survey and Course content.
Project Design
This evidence-based quality improvement project design entailed a CVI (Lynn, 1986) for the
content's validity, a pre- a post-survey instrument to test if improvement occurred, and three EBP RPM
teaching modules to help develop RPM competencies delivery of safe quality patient care (Lynn, 1986).
Project Objectives
The objectives of this scholarly evidence-based practice (EBP) quality improvement (QI) pilot
project:
1. Initiate the development of curriculum and establishment of fidelity for remote patient monitoring
(RPM) teaching content by employing the highest level of the evidence-based practice (EBP) via

review of the literature (Blanchard et al., 2017; NINR, 2019)
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2. Validate the developed evidence-based practice RPM curriculum via subject matter experts and

utilizing the Content Validity Index (CVI) (Lynn, 1986)

3. Develop the instrument to measure that learning occurred, pre- and post-survey (Lynn, 1986)

4. Validate the pre- and post-survey by using subject matter experts and the (CVI) (Lynn, 1986)

5. Implement the pilot project by administering the validated pre-survey

6. Administer the three validated RPM teaching modules

7. Measure if learning occurred by utilizing the validated post-survey

8. Analyze the data to evaluate if there was a significant improvement in RPM knowledge,
experience, and attitude after being exposed to three teaching sections

9. Disseminate the results of the pilot project.

Detailed Outline of Plan

First, the author met with the sponsor to identify the goals and objectives needed to meet for the
project to succeed (Blanchard et al., 2017; NIRN, 2019) (see Project Objectives). Once the goals and
objectives were identified, the sponsor introduced the author to an existing curriculum team that would
become the subject matter experts for this project (Blanchard et al., 2017; NIRN, 2019).

Secondly, defining the problem for the need to develop three RPM curriculum-based
competencies teaching modules and fidelity to establish a standard of care per the IOM (2001) guidelines
to improve RPM practice's quality and safety, because of the chronicity of care (CDC, 2017; CDC, 2017),
the impact of contagious diseases in the community (Ross, 2020), and the lack of available of
RPM-competent health care professionals (TCNWS, 2016; TCNWS & BON, 2018; TCNWS, 2018;
DSHS, 2018; DSHS, 2018; DSHS, 2019).

The IOM (2001), "Crossing the Quality Chasm" was the overall driving theoretical framework for
patient-centered, safe, timely, effective, and efficient, equitable care in developing the evidence-based
learning domains (IOM, 2001), and the three teaching modules (information, application, clinical

decision-making). Moreover, throughout the whole project, the Institute for Healthcare Improvement



34
EBP RPM CURRICULUM DEVELOPMENT

(IHI) Plan-Do-Study-Act (PDSA) (Langley et al., 2009) allowed the curriculum team to use data for
decision-making (Venugopal et al., 2017). The PDSA cycles were crucial in making essential
modifications, mitigating barriers, and attaining expected outcomes (Langley et al., 2009). The John
Hopkins Nursing Evidence-based Practice (JHNEBP) model and the John Hopkins Practice question
Evidence Translation (PET) theoretical framework were selected to provide the steps to search, evaluate,
and translate evidence-based practice literature into practice (Dang & Dearholt, 2018). Furthermore, the
(Blanchard et al., 2017; NIRN, 2019)'s Active Implementation Frameworks (AIFs) provided the
overarching implementation and fidelity for this project (Blanchard et al., 2017; NIRN, 2019).

Once the literature was appraised and translated into practical knowledge, the author constructed
preliminary modules and possible questions for the pre- and post-survey utilizing the Lynn method (Lynn,
1986) Content Validity Index (CVI) the validation of the content. The pre- and post-survey instrument
was designed as the testing solution to determine if knowledge, experience, and attitude increased after
completing the RPM modules. The three RPM teaching modules have been incorporated into the current
interprofessional curriculum.

Description of Intervention

This evidence-based practice quality improvement project's intervention involved initiating the
development of the RPM curriculum and establishment of fidelity for remote patient monitoring (RPM)
teaching content by employing the highest level of the evidence-based practice (EBP) via review of the
literature (Dang & Dearholt, 2018). The author developed the instrument to measure that learning
occurred, a pre- and post-survey instrument (Lynn, 1986). The author validated the developed
evidence-based practice RPM curriculum and the pre- and post-survey instrument via subject matter
experts and utilize the Content Validity Index (CVI) (Lynn, 1986).

Curriculum Development
The development of this DNP Scholarly EBP QI RPM curriculum incorporated Bloom's

taxonomy (Anderson et al., 2001; Su et al., 2005), JHNEBP, and PET (Dang & Dearholt, 2018)
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throughout the process of creating modules: 1.2 Overview of Remote Patient Monitoring (RPM), 1.3
RPM Clinical Application Diabetes, and 1.4 RPM Clinical Decision Making. This project developed six
evidence-based learning domains from the IOM (IOM, 2001) and the NEHI model (McBride & Tietze,
2019): technology, data, role, industry, clinical skills, patient safety, and quality that became the
“Evidence-based RPM Curriculum Competencies Domains.” (e.g., “see Appendix A Evidence-based
RPM Curriculum Competencies Domains”). The evidence-based RPM curriculum competencies domains
became the “Remote Patient Monitoring Curriculum Matrix.” (e.g., “see Appendix C RPM curriculum
matrix”). The curriculum matrix also included student learning objectives.

Methodology Phases

This DNP scholarly EBP QI pilot project incorporated multiple methodology phases. The
different methodological phases included curriculum development, survey instrument development,
measurement methods, and the evaluation of outcome measurement to complete this project.

Bloom’s Taxonomy

Bloom's taxonomy defines the steps of learning from the beginning stage of knowledge (lower
level) that progresses to comprehension, which was included in module 1.2, the overview of RPM
(Anderson et al., 2001; Su et al., 2005). The overview included RPM principles, fundamental phases,
technology, transmission, regulatory systems, and care management components (Anderson et al., 2001;
Su et al., 2005).

In module 1.3, the learning advanced to application and analysis that included RPM's clinical
application components for patients with diabetes. In this module, the students applied the acquired
knowledge from the two modules and applied it to a chronic condition (Anderson et al., 2001; Su et al.,
2005).

Module 1.4 utilized a higher level of Bloom's taxonomy synthesis and evaluation (Anderson et
al., 2001; Su et al., 2005). In this module, the students were provided information, an instrument, and a

clinical scenario (Anderson et al., 2001; Su et al., 2005). They had to compile the information, assess the
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situation, apply the instrument, make a judgment, structure a plan, and evaluate the scenario's outcome
(Anderson et al., 2001; Su et al., 2005).
Module 1.2 Overview of RPM.

Module 1.2 "Overview of Remote Patient Monitoring (RPM)," provided RPM's basic principles
and the different phases of the remote patient management fundamentals (Center for Connected Health
Policy, 2019; Cerrato & Halamka, 2019; Clarke et al., 2017; Delahaye et al., 2019; Greenwood et al.,
2014; Joshi, 2011; Kalid et al., 2018; Lunney et al., 2018; Malasinghe et al., 2019; Vishnu et al., 2019;
Walker et al., 2019). The students learned the critical aspect of patient engagement for RPM's success and
the different types of transmissions utilized in RPM (Athilingam et al., 2016; Athilingam et al., 2018;
Giger et al., 2015; Kho et al., 2019; McCabe et al., 2017; Michaud et al., 2020; O'Connor et al., 2016;
Oldenburg, 2013; Shane-McWhorter et al., 2014; Volpp & Mohta, 2016). Module 1.2 covered RPM's care
management components and the regulatory systems that must be maintained to ensure RPM's privacy
and security (Cason & Cohn, 2014; Grady, 2014; Odendaal et al., 2020; Rutledge et al., 2017; Su et al.,
2019; Talal et al., 2019; Tsertsidis et al., 2019; Walker et al., 2019; White et al., 2016). (e.g., “see
Appendix D1 Sample of RPM Curriculum”).

Module 1.3 RPM Applications — Diabetes.

Module 1.3 "Clinical Application — Diabetes Management," presented information on how RPM
affected the patient's disease management, evaluation of the types of technologies, and utilization
(Flodgren et al., 2015; Greenwood et al., 2014; Greenwood et al., 2017; Kruse et al., 2017; Lee et al.,
2018; McCabe et al., 2017; Michaud et al., 2020; Murray et al., 2005; Shane-McWhorter et al., 2014;
Walker & Richards, 2016; Walker et al., 2019). The students were able to make recommendations of
health-related technologies to facilitate individual solutions to health problems (Chaudhuri et al., 2013;
Foster & Sethares, 2014; Henriquez-Camacho et al., 2014; Kalid et al., 2018; Kho et al., 2019; Lee et al.,
2019; Lee, S., 2013; Majumder & Deen, 2019; Melchiorre et al., 2018; Tarricone et al., 2019).

Additionally, the students could accurately critique colleagues' responses regarding how remote patient
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monitoring affected the patient on the video and how they use computers, applications, telehealth, and
healthcare tools to promote individuals, families, and underserved communities (Center for Connected
Health Policy, 2019; Curila et al., 2018; Delahaye et al., 2019; Giger et al., 2015; Greenwood et al., 2014;
Kalid et al., 2018; McElreath, April 5, 2019; Mittal et al., 2016; Walker et al., 2019). The students were
able to effectively assess RPM's importance in chronic disease management in the long term in healthcare
implementation of health-related technologies to assure continuous quality improvement of rural and
urban underserved populations (Flodgren et al., 2015; Joshi, 2011; Kew et al., 2016; Kruse et al., 2017,
Park et al., 2019; Walker et al., 2019). Furthermore, the students could identify scientific evidence related
to technological advances to clinical situations in chronic disease management to determine the most
appropriate interventions for an individual, family, or community (Bower et al., 2011; Dickinson et al.,
2018; Dunn & Hazzard, 2019; Giger et al., 2015; Greenwood et al., 2014; Greenwood et al., 2017; Kalid
et al., 2018; Kim & Lee, 2014; Kristoffersson & Lindén, 2020; Malasinghe et al., 2019; Mittal et al.,
2016; mTelehealth, 2019; Okamura, 2014; Park et al., 2019; Shane-McWhorter et al., 2014; Su et al.,
2019; Walker & Richards, 2016; Walker et al., 2019). (e.g., “see Appendix D2 Sample of RPM
Curriculum™).

Module 1.4 RPM Clinical Decision Making.

Module 1.4, "Clinical Decision Making," provided the students the opportunity to evaluate the
"Acuity Scale critically," the different severity levels for the patients (Bullard, Musgrave et al., 2017;
Bullard, Melady et al., 2017; Harper & McCully, 2007; Ingram & Powell, 2018). The student had the
opportunity to analyze the case scenario's data, adequately assess disease management's prioritization, and
make recommendations to the patients' appropriate clinician (Angelini et al., 2019; Bradway et al., 2015;
Chang et al., 2017; Cruz et al., 2014; Fairbrother et al., 2013; Fisher et al., 2007; Georgsson et al., 2017,
Georgsson, M. & Staggers, 2015; Inglis et al., 2015; Johnston et al., 2009; Kew et al., 2016; Lorig et al.,
2016; Lunney et al., 2018; Maurizi et al., 2018; McCabe et al., 2017; McCleary-Jones, 2016; Nissen &

Lindhardt, 2017; Ono & Varma, 2018; Park et al., 2019; Ponticelli et al.,; Rivas Velasquez et al., 2014;



38
EBP RPM CURRICULUM DEVELOPMENT

Shahinian & Saran, 2010; Shane-McWhorter et al., 2014; Vizer et al., 2019; Walker et al., 2019; Woods
et al., 2019). As an interprofessional clinician, the student reflectively evaluates scientific evidence
relating to RPM and clinical situations to determine the most appropriate interventions for an individual.
According to the student's profession, the student had to accurately critique scientific evidence relating to
RPM and a chronic disease management outcome to determine the most appropriate interventions for an
individual. The student had to effectively assess outcomes related to implementing chronic disease
management interventions to assure the continuous quality of care. (e.g., “see Appendix D3 Sample of
RPM Curriculum”).
Survey Instrument Development

This DNP Scholarly QI EBP pilot required a measuring method to evaluate if learning occurred
after the three RPM modules. A survey instrument was developed to measure the baseline of students'
RPM knowledge, experience, and attitude. The development process included Bloom's taxonomy
(Anderson et al., 2001; Su et al., 2005), JHNEBP, and PET (Dang & Dearholt, 2018), throughout creating
the pre- and post-survey. The outcomes from the CVI were developed into the RPM pre- and post-survey
instrument questions. The CVI section "Self-Assessment of RPM Knowledge," became "Section 1.A. that
addressed general knowledge of remote patient monitoring. Section 1.A. contained ten multiple-choice
questions. The CVI section, "Self-Assessment of RPM Skills and Attitudes," became "Section 1.B. that
addressed perceptions of RPM. Section 1.B. contained six out of seven questions with a ten-point Likert
scale ranging from 1 "Not Interested" to 10 "Enthusiastic/Supportive." The last question was a qualitative
optional open-ended question that read, "Optionally, please feel free to provide any comment you would
like about remote patient monitoring and your experience with these questions. We are eager to know
what you think." (e.g., “see Appendix E Sample of CVI”).
Theoretical Framework

This project employed multiple theoretical frameworks to complete this pilot project. The

overarching theoretical framework was the PDSA and NIRN AlIFs, and the sub-frameworks included
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Tietze Telehealth Framework, NEHI, JHNEBP, PET, Bloom’s taxonomy, and the [OM. (See Table 1:
Theoretical Frameworks). Specifically, (a) used these frameworks to develop EBP curriculum-based
competencies for RPM to ensure delivery of safe, effective, efficient, equitable, patient-centered, timely,
and to provide quality RPM practice, (b) created the program with fidelity establish a standard of care per
the IOM (2001) guidelines to improve RPM practice’s quality and safety.

I0OM (2001), "Crossing the Quality Chasm"

The IOM (2001) provided guidelines in "Crossing the Quality Chasm" to define how providers
should care for their patients (IOM, 2001). The IOM specified that patient care should be safe, effective,
patient-centered, timely, efficient, and equitable that also became the six-aims. This project incorporated
the six-aims as the pillars of competencies for patient care (IOM, 2001).

Tietze Telehealth Framework

Tietze's Telehealth Framework (2018) identifies Remote Patient Monitoring (RPM) as the second
level of telehealth and encompasses home-based, skilled nursing and senior living patient care. Tietze's
framework distinguishes that RPM is a protocol-driven model (Tietze, 2015).

Nursing Education for the Healthcare Informatics

Nursing Education for Healthcare Informatics (NEHI) model (2019) contains three crucial
domains for curriculum development that reiterates the IOM six-aims and the DNP essentials: (1)
point-of-care technology; (2) data management and analytics; and (3) patient safety, quality (IOM, 2001;
McBride & Tietze, 2019). RPM incorporates all three domains. This project developed six
evidence-based learning domains from the IOM and the NEHI model: technology, data, role, industry,
clinical skills, patient safety, and quality (IOM, 2001; McBride & Tietze, 2019).

John Hopkins Nursing Evidence-based Practice, John Hopkins practice question Evidence
Translation
John Hopkins nursing evidence-based practice (JHNEBP) and the John Hopkins practice question

Evidence Translation (PET) models employed techniques to ensure the optimum RPM curriculum
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creation via the literature (Dang & Dearholt, 2018). The revised JHNEBP model incorporated three
interrelated elements: inquiry, practice, and learn (Dang & Dearholt, 2018). The PET has three phases:
practice question, evidence, and translation (Dang & Dearholt, 2018).
Implementation Model

This DNP scholarly EBP QI pilot project incorporated two implementation models throughout to
complete this project. The National Implementation Research Network, Active Implementation
Frameworks, and Institute for Healthcare Improvement, Plan-Do-Study-Act, were utilized to facilitate
each step and ensure accuracy and create fidelity for this pilot project success (Langley et al., 2009).
National Implementation Research Network, Active Implementation Frameworks

The overarching theoretical and implementation framework for this project is the National
Implementation Research Network (NIRN), Active Implementation Frameworks (AIFs) was used to
implement and create fidelity for the project (Blanchard et al., 2017; NIRN, 2019). This framework
provided the necessary implementation process and established fidelity for developing the EBP RPM
curriculum to develop competencies in delivering safe quality RPM care (Blanchard et al., 2017; NIRN,
2019). This project utilized four sections of AlFs: usable innovations, curriculum team, stages, and
implementation drivers (Blanchard et al., 2017; NIRN, 2019). The usable innovations helped identify
operational definitions or core components of this project (Blanchard et al., 2017; NIRN, 2019). The
implementation curriculum team helped distinguish the essential team members' qualifications, such as
the subject matter experts who validate the CVI's content, curriculum, and pre- and post-survey (Lynn,
1986). The implementation stages included four functions: exploration, installation, initial
implementation, and full implementation stages (Blanchard et al., 2017; NIRN, 2019). These stages are
action-oriented that have a forward progression but allow for revisitation in any stage if need be
(Blanchard et al., 2017; NIRN, 2019). There are three implementation drivers: competency, organization,
and leadership that are considered the essential elements and foundation to succeed and sustain the

implemented RPM curriculum (Blanchard et al., 2017; NIRN, 2019).
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Population

This descriptive pilot project consisted of a convenient sample of 16 individuals from two
interprofessional classes. The sample population consisted of students who already had at least one degree
and were enrolled in either Nursing 5000 and 6000 level interprofessional classes. The students'
backgrounds ranged from nursing, sociology and human relations, biochemistry, computer science,
project management, health informatics with clinical application, mathematics, nutritional sciences,
informatics, general studies with a focus on health and business, and occupational therapy. The students
in the 5000-level class worked towards a master's in informatics with clinical applications. The students in
the 6000-level class worked towards a Ph.D. or DNP.
Measurement methods
Content Validity Index

The Content Validity Index (CVI) (Lynn, 1986) process included identifying evidence-based
practice literature to develop the RPM curriculum and the pre- and post-survey instrument questions. The
CVI content was placed in a template in PsychData and had two parts (Lynn, 1986). The first part
consisted of "Self-Assessment of RPM Knowledge," and part two consisted of "Self-Assessment of RPM
Skills and Attitudes (Lynn, 1986)." The subject matter experts (SMEs) received an email with
instructions, a link to the Psychdata CVI evaluation form, and the three RPM curriculum modules for
evaluation (Lynn, 1986). The SMEs evaluated the items for relevancy on a scale from 1 to 4 (Lynn,
1986). The CVI was calculated, and items with a CVI of 80% were retained (Lynn, 1986). The content
that received the validation became the foundation for the RPM curriculum and the pre- a post-survey
instrument (Lynn, 1986).
Curriculum Validation

The evidence-based practice RPM curriculum's validity is a vitally critical factor that the content
is relevant to RPM elements and representative of actual practice (Lynn, 1986), significant for fidelity and

competency development (Blanchard et al., 2017; NIRN, 2019). The evidence-based practice RPM
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curriculum was validated through the CVI process (Lynn, 1986). The curriculum validation process was
the same as the survey validation, with the author providing the SMEs with instructions, a link to the
Psychdata CVI evaluation form, and the three RPM curriculum modules for evaluation (Lynn, 1986). The
RPM curriculum content's evaluation was based on relevancy on a scale from 1 to 4 (Lynn, 1986). The
RPM curriculum content that received a CVI of 80% was retained (Lynn, 1986). The validated RPM
curriculum content became the foundation for the RPM curriculum (Lynn, 1986).
Survey Validation

The RPM pre- and post-survey instrument's validity is a vitally important factor in measuring
what it is intended to measure (Lynn, 1986). The RPM pre- and post-survey instrument was validated
through the CVI process (Lynn, 1986). The SMEs received an email with instructions, a link to the
Psychdata CVI evaluation form with the RPM pre- and post-survey possible questions for evaluation
(Lynn, 1986). The SMEs evaluated the curriculum content for relevancy on a scale from 1 to 4. The CVI
was calculated, and the content with a CVI of 80% was retained (Lynn, 1986). The validated content
became the RPM pre- and post-survey instrument (Lynn, 1986).
Curriculum Impact Evaluation of Outcome Measurement

The data evaluation plan used for developing the RPM curriculum will use the PDSA reiterative
cycles to evaluate if a change needs to occur after each Plan, Do, Study, Act cycle during the weekly
curriculum team meeting (Langley et al., 2009). The CVI's data evaluation plan used the PDSA reiterative
cycles to evaluate if a change needed to occur after each Plan, Do, Study, Act cycle during the creation
process (Lynn, 1986). The data evaluation plan used for evaluating the pre- and post-survey results was
the Mann-Whitney U Test (Group comparison) and case summaries.
Data collection process and planning

The author and the sponsor collected the CVI data electronically via email. The method of
collecting data for the CVI incorporated a CVI instrument (Lynn, 1986) that contained the content that

became the pre- and post-survey questions and the RPM curriculum. The CVI instrument (Lynn, 1986)
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was sent to the subject matter experts, who validated the pre- and post-survey questions and the RPM
curriculum (Lynn, 1986).

The author and the sponsor inputted the pre- and post-survey questions via PsychData, and a link
was generated and placed in the appropriate modules. The pre-survey responses were collected into
PsychData before module 1.2 was opened. Once the three modules were completed (three weeks), the
post-survey was administered via a PsychData link. The survey responses were collected into PsychData,
which were encrypted then downloaded into a zip file.

Both data collection methods were electronically performed that inter-rater reliability did not
need to be determined. No personal information on the subject matter experts or the students taking the
pre- and post-surveys were collected for both data collections. There were no anticipated or perceived
barriers to data collection.

Data Analysis Plan - Statistical Analysis Plan

The data collected for the CVI utilized an online PsychData link that was downloaded, encrypted,
and exported to Microsoft Excel for analysis. The data collected for the pre- and post-survey utilized an
online PsychData link was downloaded, encrypted, and exported to SPSS for Mac and Windows on both
the author's and sponsor's computer. The statistical software utilized was a Mann-Whitney U Test (Group
comparison) and case summaries.

The sponsor prepared the data for analysis. The sponsor walked the author through the statistical process
via a zoom shared video conference. The author transcribed and narrated the statistical findings for the
DNP defense. The sponsor transcribed and narrated the statistical findings for the manuscript.

Proposed budget, time, and resources plan

Funding for projects based on curriculum development and education tends to be supported by
their associated academic institutions (Brown University, 2020). For this project, one might consider that
the time invested in developing the curriculum is commonly expected to support faculty in developing the

curriculum. However, this time must be attributed to “faculty workload units,” multiplied by faculty
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salary to yield the curriculum development cost. However, again, that approach is traditional in most
academic institutions and may not be attributed to the project's cost.

In terms of resource planning, there is cost associated with two other components of the project:
1) statistical analysis of the pre- and post-educational impact of the course on students, and 2) cost of the
license for IBM SPSS software program (IBM.com, 2019) license for the faculty and statistician. These
are estimated to be $640 [16 hours of faculty wages of $40/hour] and then $225 of IBM SPSS license fee,

respectively.
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Section IV: Findings
This project's findings, both quantitative and qualitative, were compiled to answer the project

PICOT questions. Those are provided in sequence, along with their respective findings.

Population | (P) | Online students (interprofessional) obtaining a master's or a doctorate

Intervention | (I) | Exposure to three remote patient monitoring modules
s

Comparison | (C) | The students' knowledge, experience, and attitude before and after being
exposed to the content of remote patient monitoring

Outcome (O) | Improvement in the students' knowledge, experience, and attitude

Time (T) [ Three weeks

Results and Effect Size

The PICOT question's quantitative comparison component, the IBM SPSS statistical analysis
software program (IBM.com, 2019) was used on the collected data from the project participants [students
in a telehealth course]. Specifically, a Mann-Whitney nonparametric independent comparison (Pallant,
2016) was conducted. The Mann-Whitney is the statistical test of choice for two independent groups for
non-normally distributed data (Pallant, 2016). The Mann-Whitney comparison of the curriculum content
scores before and after an educational session was used to illustrate the impact of the potential
improvement in scores before and after the educational session.

The Mann-Whitney (Pallant, 2016) results indicated statistically significant improvements in
“knowledge” and “experience.” “Attitude” about telehealth/RPM was high before the educational session
so the increase was not significant. A Mann-Whitney U Test revealed a significant difference in the
pre-knowledge scores (Md = 6.0, n = 16) and post-knowledge scores (Md = 8.6, n=16), U=25.0, z
-3.952, p =.000. A Mann-Whitney U Test revealed a significant difference in the pre-experience scores
(Md =3.63, n = 16) and the post-experience scores (Md = 7.25, n=16), U =52.0, z=-2.871, p. = .004).
Effect size was calculated for both, knowledge scores, which have an r = .988 and experience scores,
which have an r =.718. Note that effect size larger than .5 is considered a large effect size (Pallant, 2016,

p. 233). (See Table 4 and Figure 2 for details.)
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Table 4

Mann-Whitney Findings of Statistical Significance

Group * Knowledge Experience Attitude
Mann-Whitney U 25.000 52.000 114.000
Asymp. Sig. (2-tailed) .000™" 004" .506

Note: **p < .01, and ***p <.001
* Grouping Variable: Pre vs. Post Group.

Figure 2

Mean Educational Pre- and Post-Education Session Scores on Knowledge, Experience, and Attitude

Knowledge Pre and Post-
= Survey
Experience Pre and Post-
u Surv
M Attitude Pre and Post-Survey

Mean

Pre-Survey All Post-Survey All

Pre vs. Post Group

The qualitative data was collected via open-ended questions on the pre- and post-survey
comments. Qualitative data revealed themes among nurses and other providers. Question number 17
asked, “Optionally, please feel free to provide any comment you would like about remote patient
monitoring and your experience with these questions. We are eager to know what you think.” This
open-ended question generated comments typical to these:

. “I am eager to learn more about remote patient monitoring and how it can be incorporated into
healthcare.”

. “I think remote patient monitoring is very useful for patients and will expand in the near future.”
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. “I want to learn more about the development of the interactive platforms.”

Discussion
In summary, the critical project question for this project and the findings were:

Is there a difference between the students' knowledge, experience, and attitude before and after being
exposed to remote patient monitoring content in an online environment?

1. Quantitative results indicated that knowledge and experience were significantly improved with

RPM content.
2. There was no difference in the attitude score. This result may be related to the students

themselves because of a high pre-survey score of 9.4 for attitude.

3. Significant results of this pilot project warrant expansion to a large sample and other
universities.
Recommendations

This project involved a comprehensive approach to the clinical application of provider-based
skills in the area of remote patient monitoring (RPM). As noted, RPM is a fast-growing care delivery
option in the U.S. Key recommendations from this project will provide value for RPM's future

deployment. Recommendations for such considerations are:

. RPM certification is warranted for optimum care delivery.

. Continued focus on evidence-based RPM curriculum content should occur for all health
professionals.

. These approaches for teaching clinical decision-making seem to provide a sound methodology

for creating competencies in RPM nurses.
Conclusions
This DNP scholarly descriptive pilot project explored RPM and developed evidence-based
practice curriculum-based competencies to ensure delivery of safe, effective, efficient, equitable,

patient-centered, timely, and quality RPM practices. The descriptive pilot project results were significant,
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indicating an increase in the student's knowledge and experience after the three RPM teaching modules.
There was no difference in the attitude score. The attitude score may be related to the students themselves
because of a high pre-survey score of 9.4 for attitude. This pilot project’s significant results warrant
expansion to a larger sample and other universities, especially as RPM is emerging as an alternative
method of health care for chronically ill older adults and the lack of available health care professionals
that are trained and competent in RPM. Another reason to repeat this pilot project is to validate the

established fidelity for the developed EBP RPM curriculum.
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Section V: Recommendations and Implication for Practice

This DNP scholarly descriptive pilot project explored RPM and developed evidence-based
practice curriculum-based competencies to ensure delivery of safe, effective, efficient, equitable,
patient-centered, timely, and quality RPM practices. The descriptive pilot project results were significant,
indicating an increase in the student’s knowledge and experience after the three RPM teaching modules.
There was no difference in the attitude score. The attitude score may be related to the students themselves
because of a high pre-survey score of 9.4 for attitude. This pilot project’s significant results warrant
expansion to a larger sample and other universities, especially as RPM is emerging as an alternative
method of health care for chronically ill older adults and the lack of available health care professionals
that are trained and competent in RPM. Another reason to repeat this pilot project is to validate the
established fidelity for the developed EBP RPM curriculum.
Recommendations Implication for Practice

The author recommends that RPM certification is warranted for optimum care delivery. The
continuous focus of evidence-based practice RPM curriculum content should occur for all health
professionals. The current approach to teaching clinical decision-making seems to provide a sound
methodology for creating RPM nurses' competencies. The author recommends that RPM certification is
warranted for optimum care delivery. The continuous focus of evidence-based practice RPM curriculum
content should occur for all health professionals. The current approach to teaching clinical
decision-making seems to provide a sound methodology for creating RPM nurses' competencies. This
DNP scholarly descriptive pilot project needs to take the next step in the PDSA cycle by repeating the
project with a larger sample size to validate the curriculum and the project results. Future PDSA cycle
could expand this project to other universities or even to undergraduates and eventually to an RPM
certificate program for all interprofessionals.

Implication for Practice
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The Institute of Medicine (IOM) called for safer healthcare (2000), provided a comprehensive
strategy for quality improvement (2001), provided competencies for health care professionals (2003), and
provided for interprofessional education (2011), all to provide quality patient care. This DNP Scholarly
Project incorporated the six aims of quality improvement: safe, timely, effective, efficient, equitable, and
patient-centered care in the EBP RPM curriculum to provide a safer healthcare environment and improve
the providers’ competencies in the RPM delivery. The following DNP Essentials were met through the
completion of this DNP scholarly descriptive pilot project
Essential I: Scientific Underpinnings for Practice (AACN, 2006)

This DNP scholarly project integrated nursing science and utilized multiple theoretical
frameworks from other disciplines: National Implementation Research Network (NIRN), Active
Implementation Frameworks (AIFs), Tietze Telehealth Framework, Nursing Education for the Healthcare
Informatics (NEHI) Model, John Hopkins Nursing Evidence-based Practice (JHNEBP) model, John
Hopkins Practice question Evidence Translation (PET), Bloom’s taxonomy, IOM (2001), “Crossing the
Quality Chasm.” The author utilized multiple theoretical frameworks to integrate science and
evidence-based practice into RPM curriculum development. The research evidence underpinning this
project was relevant, aligned, and supported this project to develop three RPM curriculum-based
competencies teaching modules and fidelity to establish a standard of care per the IOM (2001) guidelines
to improve RPM practices quality, and safety. Since RPM is an emerging method of health care service
delivery (Flodgren et al., 2015), gathering patient’s clinical information in their home that is then
transmitted remotely (McCabe et al., 2017), the age of the population (US Census Bureau, 2018), the
chronicity of care (CMS, 2019; CCW, 2018), the impact of contagious diseases in the community (Ross,
2020), and the lack of available of RPM-competent health care professionals (AAMC, 2019; Auerbach,
D. I et al., 2013; Heiser, 2018; Kleinpell et al., 2014; Oliver et al., 2014; Redford, 2018; DSHS, 2018;
Xue et al., 2018). This DNP scholarly descriptive pilot project is needed and necessary to develop RPM

curriculum-based competencies to improve RPM practice delivery quality and safety and begin building
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and securing competent RPM providers and faculty to help with the shortage and manage the aging
population’s chronic conditions.

Essential II: Organizational and Systems Leadership for Quality Improvement and Systems Thinking
(AACN, 20006)

This DNP scholarly project developed and evaluated RPM delivery of care to help meet the
current and future health care needs for patients with chronic conditions based on scientific findings from
Cochrane systematic reviews, RCTs, quantitative and qualitative studies. The author effectively
communicated and led this quality improvement initiative to ensure patient safety in RPM care delivery
via EBP RPM curriculum development.

Essential I11I: Clinical Scholarship and Analytical Methods for Evidence-Based Practice (AACN, 2006)

This DNP scholarly project used the Institute for Healthcare Improvement (IHI)
Plan-Do-Study-Act (PDSA) as the methodological framework, the John Hopkins PET method to translate
existing scientific literature, applied it to the RPM curriculum development and evaluated the pilot
project’s outcome. The author employed the JHNEBP to analyze and critically appraise the literature and
implemented evidence-based practice into the development of the RPM curriculum. The author developed
the instrument (pre- and post-survey) to evaluate the outcome of implementing the three RPM modules
and validated the instrument and curriculum content using the Lynn method (CVI) and subject matter
experts.

Essential IV: Information Systems/Technology and Patient Care Technology for the Improvement and
Transformation of Health Care (AACN, 2006)

This DNP scholarly project used information systems and technology to teach the RPM
curriculum to the students. The author utilized PsychData to create the Content Validity Index (CVI) and
pre- and post-survey and sent them electronically to the subject matter experts for evaluation. The
students gained access to the pre- and post-survey via a link in their last module. The author analyzed the

outcome data from the CVI and the pre- and post-survey results by employing technology and
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information system software.
Essential VI: Interprofessional Collaboration for Improving Patient and Population Health Outcomes
(AACN, 20006)

This DNP scholarly descriptive pilot project was incorporated into two interprofessional classes.
The RPM curriculum was designed with interprofessional collaboration incorporated into the program to
improve patient safety and healthcare quality and outcomes.

Essential VIII: Advanced Nursing Practice (AACN, 2006)

This DNP scholarly descriptive pilot project intervention (RPM curriculum) was designed,
implemented, and evaluated based on nursing science and scientific evidence from other disciplines. The
RPM curriculum incorporated clinical decision-making in the third module to demonstrate advanced
levels of clinical judgment.

Barriers

This DNP scholarly descriptive pilot project had barriers. . The sample size was too small to
generalize the findings. The pilot project was limited to one of the three campuses in the university.
Another limitation was that the pilot project was not offered to undergraduate students. Even though the
sample population was diverse, the sample needed more healthcare providers because RPM incorporates
several aspects of health care, such as physical therapy, physicians, and speech pathology. The RPM
curriculum was limited to three teaching modules, which more information will need to be added in the
future.

Methods for dissemination

This Evidence-Based Practice Remote Patient Monitoring Curriculum Development: A Descriptive Pilot
Study was accepted and presented at two forums. The primary investigator was invited and presented at
the American Nursing Informatics Association (ANIA), Dallas-Fort Worth chapter conference on
November 14th, 2019. In the second forum, the primary investigator was invited and presented at the

Graduate Nursing Student Academy (GNSA) Virtual Poster Presentation on September 25th, 2020. The
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EBP RPM curriculum has been incorporated into both of the classes that were part of the pilot project.
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Table 3

Evidence Table

PICOT Question: Is there a difference between the students' knowledge, experience, and attitude before and after being exposed to remote patient
monitoring content in an online environment?

Theme Citation Sy Findings That Help Answer the EBP Question Ev1dcm‘c.
Type Level, Quality
Clinical  |Flodgren, G., Rachas, A., Farmer,| Cochrane |Monitoring of a chronic condition to detect early signs of deterioration and prompt Level I
Relevance |A. ], Inzitari, M., & Shepperd, S. | Database of |treatment and advice High Quality
(2015). Interactive telemedicine: | Systematic |Improved quality of life
effects on professional practice Reviews |Improve the control of blood glucose in those with diabetes. Lower glycated
and health care outcomes. The hemoglobin (HbA1C %)
Cochrane Database of Systematic Decrease in LDL
Reviews, 2015(9), CD002098. Improved blood pressure control in participants with hypertension
Improved symptom scores for those with a respiratory condition
Improving access to health care
Higher patient satisfaction with care
Providing training to both providers and patients in how to manage the equipment and
the development of user-friendly systems may also improve implementation
Patients had better medication adherence and disease control
Potential to improve the equity, and accessibility of care, especially in areas where
health care is less accessible, as often is the case in low- and middle-income countries
Provide access to diagnostic services
Clinical Inglis, 8. C., Clark, R. A, Cochrane |Significant improvements in health-related quality of life. Level I
Relevance |Dierckx, R., Prieto-Merino, D., Database of |Adherence to medication High Quality
Cleland, J. G., & Inglis, 5. C. Systematic |Acceptance of the intervention
(2015). Structured telephone Reviews |Cost-effectiveness
support or non-invasive Decrease in costs
telemonitoring for patients with Significant improvements in heart failure knowledge and self-care behaviors
heart failure. Cochrane Database Reduce the risk of all-cause mortality and heart failure-related hospitalizations
of Systematic Reviews, 2015(10), Improvements in health-related quality of life
CD007228. Participant satisfaction
Learn to use technology efficiently
Clinical  |Greenwood, D. A., Gee, P. M., |A Systematic |Improvement of Hbg Alc with technology diabetes self-management Level I
Relevance |Fatkin, K. J., & Peeples, M. Review of |Two-way communication High Quality
(2017). A Systematic Review of Reviews |Self-management feedback loop with individualized feedback
Reviews Evaluating Technology- Tailored education
Enabled Diabetes Self- Patient-centric approach
Management Education and
Support. Journal of Diabetes
Science and Technology, 11(5),
1015-1027.
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PICOT Question: Is there a difference between the students' knowledge, experience, and attitude before and after being exposed to remote patient
monitoring content in an online environment?

Theme Citation h,l“: ;l;ce Findings That Help Answer the EBP Question Le‘:.e‘lrfdQez':j by
Chronic  |Center for Disease Control and Grey Information on the population's age Level IV
Condition  |Prevention literature: | The chronicity of the aged population High Quality

Management |CDC.(2015). Health-Related EBP Quality of life
Quality of Life (HRQOL) Data Guidelines |Chronic disease
CDC. (2017). Chronic Disease Cost-E ffectiveness Interventions
Overview
Chronic  |Centers for Medicare & Medicaid Grey Care outside of regular office visits Level IV
Condition  |Services. literature:  [Prevent their diseases from acute exacerbations High Quality
Management |CMS. (2019). Medicare EBP Prevent functional declines
Beneficiaries at a Glance Guidelines |Prevent decompensation
CMS. (2017). Medicare Current Prevent the risk of death.
Beneficiary Survey (MCBS) Healtheare cost
CMS. (2017). National Health Medicare services utilized
Expenditures 2017 Highlights
CMS. CCW. (2018). Medicare
Chronic Condition Charts
Healthcare |Association of American Medical Grey Physicians shortages & retirement Level IV
Workforce |Colleges. (2019). 2019 Update: literature | Full-time equivalents High Quality
Shortage  |The Complexities of Physician
Supply and Demand: Projections
from 2017 to 2032
Healthcare |Texas Department of State Health Grey Texas - Physicians & Nurse practitioners shortages Level IV
Workforee |Services, DSHS. (2018). Texas literature  |Full-time equivalents High Quality
Shortage  |Projections of Supply and
Demand for Primary Care
Physicians and Psychiatrists 2017-
2030
DSHS. (2019). APRNs, 2019
Healthcare |Texas Center for Nursing Grey Texas - Physicians & Nurse practitioners shortages Level IV
Workforce |Workforee Studies, TCNWS. literature | Faculty Shortages High Quality
Shortage  ((2016). Nurse Supply and
Demand Projections, 2015-2030
TCNWS & BON. (2018).
Admissions, Enrollment, and
Graduation Trends in Graduate
Mursing Education Programs
TCNWS & BON. (2018). Faculty
Demographics in Graduate
Mursing Education Programs
2017
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Appendix A

Evidence-based Remote Patient Monitoring Curriculum Competencies Domains
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Appendix B

Quality Improvement Checklist
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TEXAS WOMAN’S UNIVERSITY
QUALITY IMPROVEMENT CHECKLIST

Date: June 6, 2019

Department: College of Nursing

Project Title: Evidence-Based Practice Remote Patient Monitoring Curriculum Development: A Deseriptive Pilot Project

Project Leader Name: Irene R. Wolf

Instructions: Answer YES or NO to each of the following statements: YES NO
The purpose of the project is to: (mark which is true):
e improve the process or delivery of care with established /accepted quality standards % H

e improve performance on a specific service or program

The project is NOTdesigned to:
e develop or contribute to generalizable knowledge
e test the effectiveness of a new intervention on clinical quality

The project does NOT follow a research design (such as testing a hypothesis, randomization of
| patients, or group comparison).

The project is flexible to make on-going changes as needed to improve the process or delivery
of care, activity or program, and is guided by data, actual experiences or clinical results.

The project does NOT follow a protocol that over-rides individualized clinical decision-making.

There is NO intention of using the data for research purposes.

The project is conducted by faculty, staff, and/or students who provide care or are responsible
for performance quality at TWU.

The project involves as “participants’ TWU faculty, staff, students, or patients who are seen by
them.

The project has NO funding from research-focused government agencies, sponsors or
| organizations, and is not receiving funding for the implementation research.

IﬂEE!E]*EI B EH EE
OOgaoaod O 0O 04

The project has NOT been approved by another institution’s or agency’s IRB as a research
study and is not otherwise being conducted under IRB oversight.

ANSWER KEY:

o If the answer to ALL of the questions is YES, the activity is likely a Quality Improvement/Measurement
activity that does not meet the definition of research, and therefore may not require IRB review.

o If the answer to ANY of the questions is NO, the project likely does meet the definition of research and will
likely require IRB review.

For verification, submit your completed checklist to the IRB office with any supporting documentation (e.g.

project outline/summary, data collection materials, grant/contract, etc.). If you are unsure of any

information contained on this form, contact the IRB office: 81-3378 or research@twu.edu.
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Appendix C

Remote Patient Monitoring Curriculum Matrix

Technology Data’ Pa;egtuizit';ty Industry  Clinical skills ¢
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» Each cell represents a PowerPoint of information, reading, and rubric-based performance evaluation (grade/sco
+ = Data skill development was covered by Dr. Tietze later in the semester.
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Appendix D1

Sample of Remote Patient Monitoring Curriculum — Information

Texas Woman’s University
DENTON + DALLAS + HOUSTON www.twu.edu

Overview of Remote Patient Monitoring (RPM)
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Appendix D2

Sample of Remote Patient Monitoring Curriculum — Application
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Appendix D3

Sample of Remote Patient Monitoring Curriculum — Clinical Decision Making
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Appendix E

Sample of the CVI of RPM for Technology Enhanced Health Promotion Course

W TEXAS WOMAN'’S
UNIVERSITY

Read each of the following items, then for each item, consider the extent to which it may or may not apply to the concept described as
the objective of the survey.

Using the 1 to 4 rating scale below, mark (select) in the column of the number that best reflects the relevance of each item to the
above-named concept. The relevance score is the 1 - 4 scale is:

1 = ltem does not measure concept

2 = ltem measures concept but is not clearly stated

3 = ltem needs minor revision for clarity

4 = |tem measures concept and it is clearly stated

UK = Unknown/No opinion can be used when you cannot assess the relevance

If you believe that an item is not clearly stated or needs revision for clarity, please make your suggestions or changes on the form.
Feel free to add any items that you think are missing.

There are two CVI sections for the topics that match the three levels of learning objectives for the content:
I. Self-assessment of RPM knowledge

Il. Self-assessment of RPM skills and attitudes

l. Self-Assessment of RPM Knowledge

Instructions to subject matter expert: The purpose of these questions is to measure knowledge gained toward Remote Patient Monitoring after a teaching module.
Accordingly, please rate the relevancy of each item, in your opinion.

*1) S1Q01. What is Remote Patient Monitoring?
--Select— ¥ |

-1 Item does not measure concept [Value=1]

- 2 ltem measures concept but is not clearly stated [Value=2]
- 3 ltem needs minor revision for clarity [Value=3]

- 4 ltem measures concept and it is clearly stated [Value=4]
- UK Unknown/No Opinion [Value=5]

Il. Self-Assessment of RPM Skills and Attitudes

Instructions to subject matter expert: The purpose of these guestions s to measure skills and atlitudes gained toward Remote Patient Monitoring after a teaching
module. Accordingly, please rate the relevancy of each item, in your opinion

Instructions to student: Please comment on how you expect this material to integrate with your current or future studies, or career.

*41) S$2Q01. Please comment on what SKILLS you have gained as a result of this Module
| —Select— * |
- 1 ltem does not measure concept [Value=1]
- 2 Item measures concept but is not clearly stated [Value=2]
- 3 Itam needs minor revision for clarity [Value=3)
- 4 ltem measures concept and it is clearly stated [Value=4]
- UK Unknown/Mo opinion [Value=5]



