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Healthcare provider experiences
of deploying a continuous
remote patient monitoring

pilot program during the
COVID-19 pandemic: a
structured qualitative analysis
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and Nicole Zahradka®

!Clinical Research, Current Health Ltd., Edinburgh, United Kingdom, ?Clinical Research, Current Health
Inc., Boston, MA, United States

Objective: To describe the healthcare provider (HCP) experience of launching a
COVID-19 remote patient monitoring (CRPM) program during the global
COVID-19 pandemic.

Methods: We conducted qualitative, semi-structured interviews with eight HCPs
involved in deploying the CRPM pilot program in the Military Health System
(MHS) from June to December 2020. Interviews were audio recorded,
transcribed, and analyzed thematically using an inductive approach. We then
deductively mapped themes from interviews to the updated Consolidated
Framework for Implementation Research (CFIR).

Results: We identified the following main themes mapped to CFIR domains listed
in parentheses: external and internal environments (outer and inner settings),
processes around implementation (implementation process domain), the right
people (individuals domain), and program characteristics (innovation domain).
Participants believed that buy-in from leadership and HCPs was critical for
successful program implementation. HCP participants showed qualities of
clinical champions and believed in the CRPM program.

Conclusion: The MHS deployed a successful remote patient monitoring pilot
program during the global COVID-19 pandemic. HCPs found the CRPM
program and the technology enabling the program to be acceptable, feasible,
and usable. HCP participants exhibited characteristics of clinical champions.
Leadership engagement was the most often-cited key factor for successful
program implementation.

KEYWORDS

digital health, remote patient monitoring, telehealth, telemedicine, qualitative research,
implementation science, pilot programs, feasibility studies
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CRPM, COVID-19 remote patient monitoring; DHA, Defense Health Agency; DHT, digital health technology;
HCP, healthcare provider; MHS, Military Health System; MTF, military treatment facility; RPM, remote patient
monitoring; VMC, Virtual Medical Center.

01 frontiersin.org


http://crossmark.crossref.org/dialog/?doi=10.3389/fdgth.2023.1157643&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/fdgth.2023.1157643
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1157643/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1157643/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1157643/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1157643/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1157643/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1157643/full
https://www.frontiersin.org/journals/digital-health
https://doi.org/10.3389/fdgth.2023.1157643
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org/

Pugmire et al.

1. Introduction
1.1. Background

As the SARS-CoV-2 (COVID-19) pandemic took hold,
healthcare organizations, along with many other sectors, faced an
unprecedented challenge (1). Many countries, cities, and hospitals
were not equipped to deal with the number of people requiring
assessment and care and were uncertain as to how the demands
might escalate as the pandemic evolved (2). Routine and elective
services were canceled or delayed, while healthcare providers
(HCPs) focused their attention on patients with COVID-19 (3).
Lawmakers, insurance companies, and medical organizations took
action to quickly eliminate many of the regulatory and financial
barriers to utilization of digital health technologies (DHTs) (4).
These technologies, which enabled health systems to provide
virtual care, were adopted in settings with the infrastructure,
resources, and will to push them forward (5, 6). From March
2020, there was a 20-fold increase in the use of telemedicine (5).
COVID-19 pushed these technologies to the forefront, accelerating
their adoption at scale (7). Unsurprisingly, not all of these
initiatives were successful. Therefore, as virtual care continues to
evolve, it is essential that successful programs are evaluated and
their lessons should be parsed and disseminated (4, 5).

The COVID-19 remote patient monitoring (CRPM) pilot
program implemented within the Military Health System (MHS)
in the United States was an example of a highly successful virtual
care program (8).

1.2. Military Health System and the COVID-19
remote patient monitoring pilot program

The MHS is one the most complex and largest healthcare
systems in the United States that is tasked to deliver healthcare
services to almost 10 million uniformed service members,
military retirees, and families (9). The Defense Health Agency
(DHA) is a combat support agency that manages clinical and
business operations across the MHS (10).

Before the COVID-19 pandemic, the MHS had some
capabilities for telehealth (11). These capabilities might have
been manually driven, for example, a telephone call to check a
patient’s blood pressure with a device issued by the MHS.
Leadership within the DHA Virtual Medical Center submitted a
proposal to the DHA to request funds through the Coronavirus
Aid, Relief, and Economic Security (CARES) Act (12) to support
a pilot program focused on remote patient monitoring. The
purpose of the pilot program was to effectively and safely
manage COVID-19 outside of treatment facilities for patients
who did not require in-home skilled nursing care (13). In this
way, they hoped to reduce the need for staffing, relatively keep
healthier patients safely in their homes, and open bedspace for
high-risk patients who needed to be in the hospital (13).

The pilot proposal was approved, and the Virtual Medical Center
launched a CRPM program in May 2020. Military treatment facilities
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(MTFs, ie., military hospitals or clinics) were given information
about the pilot program and invited to participate if they could
show HCP buy-in by providing one lead physician and one lead
nurse to run the project at their facility. The pilot phase of CRPM
began in August 2020 with 10 participating MTFs from all three
military services (i.e., air force, army, navy) across the United
States, enrolling patients hospitalized by COVID-19 infection. From
March 2021, additional populations, including post-surgical and
acute medical patients, were also enrolled in the CRPM program.
The data collection period of the CRPM pilot program ran from 7
June 2020 to 7 December 2020.

1.3. Current Health

The MHS chose the Current Health platform for their virtual
care program (Current Health Inc., Boston, MA USA) after
undergoing a rigorous market analysis and vetting process. The
Current Health platform enables healthcare organizations to
healthcare services at home for different
conditions (e.g, COVID-19, heart obstetric
oncology) and acuity levels. It includes an FDA-cleared small,

deliver clinical

failure, care,
round, wearable device worn on the upper arm and integrated
peripherals to monitor vital signs (e.g., oxygen saturation, pulse
rate, respiration rate) (14). It incorporates a tablet to connect with
HCPs via video calling and to deliver surveys or reminders to a
patient to take measurements. It also includes a hub for internet
connection, so patients without home Wi-Fi can still be included
in RPM programs, thus making care delivery more equitable.
HCPs have access to a Current Health clinical dashboard, such as
the well-known hospital observation chart, to review patient data
and are alerted if a patient’s vital signs go out of normal
parameters. This enables HCPs to check on patients via the
tablet, ask a patient to come into a clinic or hospital, or escalate
care through emergency services if necessary. It means that some
patients can be safely discharged from hospital care while
continuing to be monitored from the comfort of home. Figures 1
and 2 provide photos and dimensions of the wearable device;
some peripherals such as a blood pressure cuff, spirometer, and
pulse oximeter; and a screenshot of the HCP clinical dashboard.

We conducted a qualitative study, interviewing personnel
involved with developing and implementing the CRPM pilot
program to understand the participant experience of deploying
the program and what might have made it a success.

1.4. Digital health technologies in clinical
care

DHTs offer substantial opportunities to improve clinical care,
research, and public health. They can give HCPs a more holistic
and longitudinal view of a patient’s health trajectory and patients
more control and understanding of their own health (15). From
diagnostic tools (16, 17), clinical study endpoints (18), informed
consent (19), study recruitment (20, 21), and public health
outcomes (22), DHTs are making a difference in the lives of
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FIGURE 1

Pictures of the Current Health wearable device and peripherals. (A)
Current Health wearable device. The device is fitted in an armband and
worn on the upper arm. Approximately 4.6 cm diameter and 1.7 cm
depth. (B) Spirometer. Approximately 10.9-cm-length, 9-cm-tall
mouthpiece. (C) Blood pressure cuff. Device is approximately 10 cm
wide x 15.5 cm long X 1.9 cm deep and attaches to fabric cuff. (D) Pulse
oximeter. Approximately 4.6 cm wide X 6.9 cm long X 3.3 cm deep.

patients, HCPs, research scientists, and research participants. It is in
this climate that the World Health Organization recently released its
first guidelines on digital health interventions (23).

Digital health has a broad scope and according to the FDA
includes “categories such as mobile health (mHealth), health
information technology (IT), wearable devices, telehealth and
telemedicine, and personalized medicine” (24). DHTs utilize
software, sensors, and platforms aimed at the general population
(“health and wellness” devices) through clinical care (devices that
are FDA-approved or cleared on a par with hospital technology) (24).

While HCPs and patients have given high scores for the
perceived usefulness and ease of use of wearable sensors that
provide continuous monitoring (25), DHTs bring challenges of
privacy, regulation, and data quality (26, 27). They can take up
time if the HCP has to manually enter more electronic health
record data (28). They can be intrusive (29, 30) or inadvertently
widen health disparities by not accommodating vulnerable
populations such as older adults (31, 32); this can be mitigated
by conscious steps to widen access to technology (33). Despite
complex challenges around adoption of DHTs, they are rapidly
being integrated into healthcare delivery (26).

1.5. Adopting and implementing healthcare
programs: what it takes

Implementing change, whether involving DHT's or not, can take
considerable resources (34). Many and perhaps most efforts to
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implement change fail and are more likely to fail without
considering the factors critical to the success of implementation (35,
36). Factors identified in the literature were both multilevel and
interactive. They included the individual, team, organization, larger
system levels or context, and innovation (36-39). Leadership,
culture, team development, and information technology are also
important to consider when exploring the program implementation
(36). For example, the implementation climate is a reflection of an
organization’s willingness to reward and cultivate innovation and
has an impact on program success (40).

Key factors associated with successful program implementation
are explored, described, expanded on, and defined in the updated
Consolidated Framework for Implementation Research (CFIR) (41)
which provides “a menu of constructs that have been associated
with effective implementation” (42). The CFIR is based in large part
on the work of Greenhalgh et al’s “How to Spread Good Ideas: A
systematic review of the literature on diffusion, dissemination and
sustainability of innovations in health service delivery and
organisation” (43, 44). CFIR is an implementation determinant
framework, meaning that it is designed to identify and describe
barriers and facilitators to implementation outcomes (44, 45). In the
implementation science literature, clinical champions have been
shown to be important to the successful implementation of practice
changes (46). These were individuals in an organization that
motivated others, had a responsibility to encourage change, and
used their position and knowledge to influence change (e.g., virtual
healthcare program) (37). Within CFIR, clinical champions are built
into the individuals domain under various leadership constructs
(e.g., leaders, implementation leads, innovation deliverers) with a
characteristics subdomain (need, capability, opportunity, motivation)
(41). We used the CFIR constructs to frame and understand the
barriers and facilitators identified by the HCPs responsible for
creating and implementing the CRPM pilot program.

1.6. Research objectives

The overall objective of this qualitative study was to explore the
experience of HCPs in launching the CRPM program. Our research
objectives were to:

1. Understand the processes involved in operationalizing and
using the CRPM pilot program.

2. Explore feasibility, acceptability, and usability of the CRPM
pilot program among HCPs.

3. Explore barriers and facilitators of deploying an RPM program
during the global COVID-19 pandemic.

2. Methods

2.1. Population, recruitment, and procedure
Our population of interest included HCPs (inclusive of their

administrators) who helped stand-up and deploy the CRPM pilot

program rolled out to hospitals within the MHS between June
and December 2020. Interviews took place between November
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FIGURE 2

clinical dashboard

$4) Study Alpha

&) Study Alpha

Activity

YYou are OFF duty - 1location has no one ON DUTY

(@} Filter s

4 v p by p ~
Hospital athome X
High risk
o@ Richard Gallagher © 15% 4 High Dr. Moodley St. Mary's COPD  General medical o
Sepsis Risk started 10:01 Low battery started 09:27
Judy Plaidstow o 15%  High Or.Moodley ) St.Mary's copp oY
Low SpO, started 9:30
Medium risk
03 Christine West 79% — Med Dr. Carter- Eugenio Litta copPD @
Avalong -- — Med Or.Zhang St.Mary's CHF o]
Caitlynn Li 84% — Med Dr.Zhang St.Mary's General medical @
Chirag Shah 82% — Med Or.Zhang EugenioLitta Generalinfection (o)
Lowrisk
o@ Bukayo Sako 79% ¥ Low Dr.Zhang Eugenio Litta General medical o
Alain Boghossian -- ¥ Low Or.Carter- Eugenio Litta Generalinfection [o)
Benjamin Scott 82% v Low Or. Carter- EugenioLitta General medical ®
Christine Williams 81% ¥ Low Dr.Zhang St.Mary's CcoPD ©
Desmond Otis 9% v Low Or. Carter- Eugeniolita 1 CHF ®
& Judy Plaidstow ®
Patient
123456/01 10 May, 1954 copp +44(0)7931342 667 .
Information ik Emergency information
High BP 137/78, started 7:20 Low battery started 09:27
] Emergency phone number
Activity +44(0) 7931342 667
1o Emergency address
Playfair House, 6 Broughton St Ln, Edinburgh
« Monoctt  Chat
’ EH13LY
WeaRABLE 15 700 715 730 745 800 a
Resp i o i i
b 16 ” 26 ” 16 7 Ty — A General information
Pulse & & 88 & & &
bpm 03 1)
Lo % %2 & % % % Kit 123456/01
Toee) 972 972 %9 972 972 972 73 Date of birth
Pathway | 10May 1954 (Age 68)
Steps. 9 o 125 o o
IHEALTHVIEW < Oct12at730 Gender
e 150/90 13778 pemale
\sPIROMETER Preferred Language
i %56 English (US)
FEVI & Location
L
North
Height
5ft9in
Program

Hospital at home

Primary diagnosis
COPD

Screenshots of the Current Health clinical dashboard. (A) Home screen on the Current Health clinical dashboard. (B) Patient screen on the Current Health
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2021 and March 2022. We used information power (47) to guide
our sample size, and no one was excluded from participation
within this population.

Participants were initially recruited from collaborators within
MHS and thereafter from interviewees themselves using a
convenience and snowball sampling strategy (48). Twenty-four
participants were offered the opportunity to participate in a one-
to-one interview via email and were told the reasons they were
invited to participate in this research. One site was not granted
clearance to participate in the interviews (Naval Medical Center
in Portsmouth). Eight participants agreed to participate.

Participants that agreed to an interview were remotely
consented. They could sign the informed consent form ahead of
speaking with the researcher or go over it at the start of the call.
They could opt out of audio recording the interview, but none
chose this option.

2.2. Interview schedule and interviewing

Based on previous experience developing interviews for
understanding engagement with digital technology and exposure
to the CFIR (44) and the Theoretical Domains Framework
(TDF) (49), the study team designed the interview schedule to
understand  processes,

feasibility,  acceptability,

highlighting barriers, and facilitators around the successful

usability,

program implementation of the CRPM pilot program during the
COVID-19 pandemic (e.g, CH
performance, patient reception to technology use, overall attitude

training, impact on job
toward digital health, etc.). The topic guide/interview schedule
was designed before any interviews were conducted and shared
in-depth
interviews were conducted by JP by phone at a pre-arranged,

with MHS personnel for approval. One-to-one,
mutually convenient time and lasted up to an hour. Table 1
provides an overview of the interview schedule.

JP had an email communication with two participants who
invited her and the Current Health research team to conduct this
qualitative study. These communications were for ensuring that
correct protocol was followed through study setup. There was no
relationship established between the remaining six participants
prior to study commencement. All participants knew that JP was
a research scientist employed by Current Health. At the time of
the study, JP was a Senior Clinical Research Scientist at Current
Health. She has over 10 years of experience conducting
interviews for mixed-methods and qualitative research, holds a
DrPH and MPH in epidemiology, and is a female.

TABLE 1 Interview schedule overview.

‘ Interview schedule overview

Intro/HCP background experience and context in which HCP has been using CH.
HCP perception and user experience of the CH platform and getting set up.

How the CH platform may have affected the HCP ability to do his/her job,
especially during COVID-19.

HCP perception of the patient experience using CH during COVID.
HCP attitude toward RPM and technology adoption.
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2.3. Data collection

Participant interviews were recorded using a laptop application
(Windows Voice Recorder, Microsoft Corporation) and a handheld
digital recorder as a backup. Interviews were anonymized and
This
transcription was then checked by the researcher that conducted
the interviews (JP) using Trint software (Trint Ltd., London, UK)
when necessary. If there were any words or phrases that were

transcribed using a third-party transcription service.

unintelligible to the researcher (JP), a second researcher (JLT)
checked the audio. In this way, the transcribed data were
rigorously assessed for accuracy. Familiarization with the data
began at this early stage. JLT was an employee of Current Health
at the time the study was conducted. No field notes were made,
no repeat interviews were conducted, and no transcripts were
returned to participants for review or comment. However,
participants were available to answer questions about their
interview after it took place.

2.4. Data analysis

JP coded the data using QSR International NVivo Qualitative
The
inductively analyzed following the steps outlined by Braun and
Clarke for specifically (1)
familiarization of data (JP conducted the interviews, listened to

Data Analysis Software version 12 (50). data were

reflexive  thematic analysis,
the interviews, and checked the transcriptions of the interviews
for accuracy), (2) generating initial codes (data were inductively
coded to identify different meanings; codes were shifted as more
interviews were analyzed to differentiate range of meanings), (3)
searching for themes (JP looked for shared meaning among code
labels and used visual mapping for theme development;
candidate themes were generated after the initial analysis of four
interviews), (4) reviewing themes (JP used candidate themes to
code the final interview transcripts and visual mapping for theme
review), (5) defining and naming themes (themes were refined,
ensuring that they were meaningful for the data as a whole, and
then deductively mapped onto CFIR constructs to provide an
interpretative lens to examine findings), and (6) producing the
report (used quotes to provide evidence for themes linked to
CFIR constructs) (51, 52).

3. Results

We followed the Consolidated Criteria for Reporting
Qualitative Research (COREQ) checKlist for reporting results (53)
(Appendix A).

Because we had a small sample and individuals could easily be
identified, we aggregated participant characteristics and attributed
quotes to the HCP role level to protect anonymity. There were
two nurses, three nurse leads, two physicians, and one HCP
administrator interviewed (four males, four females). “Nurse
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TABLE 2 Themes.

Theme

Description of theme

10.3389/fdgth.2023.1157643

CFIR domains and

External and internal
environments

Factors involved in spurring the creation of a new healthcare delivery service relating to environment, political
will, legislation, regulation, and technological conditions

constructs

Outer setting domain

Local condition

Policies and law

Inner setting domain

Organizational characteristics associated with the successful implementation of the CRPM pilot program

Tension for change

Processes around
implementation

Identifying and understanding the factors involved in strategically implementing or adopting new programs or
procedures: planning, engaging, deploying, reflecting and evaluating

Implementation process
domain

Planning

Engaging

Reflecting and evaluating

The right people

Qualities and characteristics of the individuals that were part of implementing a successful CRPM program,
including HCPs, industry partners, and types of patients enrolled into the CRPM pilot program

Individuals domain

Innovation deliverers

Implementation leaders

Innovation recipients

Program characteristics

the future of healthcare

The qualities and characteristics of the intervention and the technology that made it a success, including an
improved sense of connection between nurses and their patients. It also includes participant thoughts about the
innovativeness of the CRPM pilot program and how RPM, hospital at home, and platforms such as CH fit into

Innovation domain

Innovation adaptability

Innovation relative
advantage

Innovation cost

Innovation design

lead” was defined as a leadership role, either within the CRPM
program or in their department.

We identified and explored in-depth the following
themes: internal and external environments, processes
around implementation, the right people, and program

characteristics. We mapped these themes to the updated
CFIR domains and constructs, and these results are presented
in Table 2.

3.1. External and internal environments:
outer setting and inner setting domains

This theme relates to the updated CFIR constructs of local
conditions and policies and laws, set within the outer setting
domain (41). These two constructs deal with the environmental
(COVID-19 pandemic), political/legislative/regulatory (creation of
the CARES Act), and technological (lack of technology to
address patient needs) conditions that enabled the delivery of the
CRPM pilot program. The theme also relates to the inner setting
domain construct of tension for change as highlighting that the
current situation was intolerable (not being able to care for
patients) and needed to change. The COVID-19 pandemic was
identified by all participants as an essential factor in the
development of the CRPM pilot program within MHS. The
CARES Act (12) provided a quick funding stream (local
conditions, policies and law), COVID-19 surges made it apparent
that current healthcare capabilities could not meet the demand
(local conditions, tension for change), and political will was
united in solving problems created by the pandemic (local
conditions). It was evident in these interviews that the status quo
was simply not up to the task of handling the increased volume
of patients within the MHS and that the pandemic forced action

Frontiers in Digital Health

and implementation that otherwise might have taken much
longer (tension for change).

At the time [preparing for COVID], we didn’t have anything.
The remote patient monitoring capabilities we had were very
rudimentary.

‘ Nurse Lead

I think remote monitored programs had been tried before, but

there just hadn’t been any incentive to do it or the need.
‘ Physician

The CARES Act allowed us to be able...to do a very rapid
funding request and get that approved, literally in a matter of
weeks, which is unheard of, to ask for multimillion-dollar
contracts and be able to actually keep those within the period
of several weeks.

Physician

COVID-19 was such a significant disruptor; it set in motion the
political will (local conditions) to drive requirements for care
(policies and laws). Once the requirements were in place, the
processes and solutions developed around them.

A requirement makes people have to do it, and then actually it
can help drive the resources to support it.

Physician
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There were organizational characteristics identified by
participants that affected the implementation of the CRPM pilot
program. The lead MTF was one of the largest military medical
centers in the Department of Defense, had army leadership, and
was a tri-service facility, meaning that they had army, navy, and
air force personnel. Participants said that within the MHS, risk
was generally not well-tolerated and communication could be a

major issue because of the size of the organization.

3.2. Processes around implementation:
implementation process domain

The CFIR describes the implementation process domain as the
“activities and strategies used to implement the innovation”
(41, 42) which the participants discussed at length when describing
how they set up the CRPM pilot program. The constructs that
related to the themes we found in this work were (1) planning (the
steps and processes associated with planning to implement the
innovation such as identifying responsibilities, setting milestones,
and defining measures of success and goals), (2) engaging
(encouraging participation in implementation or delivery of the
innovation), and (3) reflecting and evaluating (discussing and
information related to the of the

examining the success

implementation).

3.2.1. Planning

The planning and creation stages involved identifying problems
and solutions in the earliest stages of program development and
deployment. One participant shared an anecdote about the
COVID-19 surges that were headed their way based on what the
world had seen in Italy and New York. He had a contact with
the Chief of Infectious Disease at a major academic medical
center in New York who agreed to talk with him about lessons
learned, and it was this conversation that got him thinking about
an RPM platform as a possible solution. Another participant
there
technological solutions to help with the approach of a COVID-

recounted a colleague asking whether were any
19 surge. Participants also knew that they needed to plan for

adequate staffing.

I think it was probably around April of 2020 right after COVID-
19 started spreading across Europe, the Chief of Pulmonary/
Critical Care Medicine...came to me and said, ‘You know,
we’ve seen what’s happening in Europe and Italy right now,
ICUs are becoming overwhelmed with patients. Do we have
any type of technology or capability where we can keep
patients out of the hospital to thereby prevent the spread of
infection internally to the organization and to protect these
patients who don’t have it from getting it if they’re
immunocompromised?’ Basically, how can we keep patients in

their homes, decrease the need for staffing and open up

bedspace for those who really need to be in the hospital?

Nurse Lead

Frontiers in Digital Health
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Just having talked to a couple of the military treatment facilities
that were interested in participating, we knew that if we asked
them to provide organic nursing support to monitor their
patients that it was doomed to fail.

Nurse Lead

3.2.2. Engaging

Leadership sought buy-in from HCPs within MTFs that could
act as clinical champions for the CRPM pilot program as well as
from the individuals responsible for integrating the CRPM pilot
program into the hospital workflow. Training was also used to
ensure competence and engagement in the innovation deliverers.
All training was virtually conducted because the pandemic made
in-person training untenable. However, there was equipment
onsite so staff could see it and handle it in-person, and this was
an important part of feeling comfortable and engaged with the
technology.

Our actual training was fairly fast. When we had meetings, we
were in person, and we were able to touch and feel and kind of
play with the mechanisms of the Current Health kit.

Nurse

3.2.3. Reflecting and evaluating

Besides training, HCPs acknowledged that it took some time to
recognize how to efficiently run the CRPM pilot program. Nurses
and physicians had to reassess their roles and interactions in the
virtual environment. Learnings, problems, and solutions were
discussed in regular meetings with CRPM project leads, and
issues that arose were shared with leadership.

The nurses seemed to be trained well to kind of know when to
start reaching out to us [physicians], vs. me just kind of...
looking at the data, and saying, ‘okay, what am I seeing?’. But
that just became inefficient, and so I started relying more and
more on the nurses, to start highlighting important stuff.

Physician

In the first month, when only a handful of patients had been
enrolled in the CRPM pilot program, the teams involved had an
Health
implementation teams in action and began gaining confidence

opportunity to see the Current technology and

that the system was working.

We had two or three patients that the nurses were monitoring at
home and felt that they were decompensating and got them back
to a facility to make sure that they were getting care and what
they needed. So, I think that validated that the technology

works and that our nurses understood what their role was, to

make sure that if the patient was decompensating, we had a
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good mechanism in place to get them the care that was necessary
to prevent further decompensation.

Nurse Lead

3.3. The right people: individuals domain

The CFIR identifies many types of roles within the individuals
domain that contribute to successful program implementation. For
example, the innovation deliverers deploy the innovation to
recipients known as innovation recipients. There are also
constructs for leaders with varying levels of authority, decision-
making capabilities, and informal influence. Implementation
leads are individuals who lead the innovation implementation
and can also be thought of as clinical champions. The CFIR goes
onto categorize characteristics of roles into (1) need (the
innovation will address deficits related to the individual’s survival
or well-being), (2) capability (the knowledge and competence to
fulfill the role), (3) opportunity (the power and scope to fulfill
the role), and (4) motivation (the individual’s commitment to
fulfilling the role) (41).

Participants talked about HCP and leadership qualities that
contributed to successful implementation of the CRPM pilot
program. These qualities included enthusiasm for and belief in
the program (need, motivation) and an ability to anticipate
problems, manage expectations, and persist through them
(capability). Finding the right people came up repeatedly in
interviews as one of the most important factors associated with
implementation. Participants spoke about finding (a) the right
HCPs or innovation deliverers to deliver new programs using
new technology and the right industry partners to collaborate
with, (b) engagement and support from leaders and champions,
and (c) the right patients or innovation recipients to be enrolled
in the CRPM program. Qualities and characteristics of these
“right people” are explored in more detail below and linked to
CFIR constructs explained above.

3.3.1. The right HCPs and industry partners:
innovation deliverers

Enthusiasm for the CRPM pilot program and innovation was
evident in all participant interviews (motivation). They brought
into the pilot’s proof of concept and believed in the technology
as a solution for both current and future patients and healthcare
settings (need). They believed that CH helped them “complete
the mission” by providing the right “constellation of capability”
in caring for patients.

I think what has been unique about Current Health is that it’s
integrated not just real-time by physiologic monitoring—or near
real time—but also the ability to pair that with devices which
add collateral information...And then at the most acute level,

be able to facilitate video communication in real time with

the patient. So, that kind of constellation of capability.
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Physician

It was clear that HCP participants deeply cared for their
patients and had patient needs in mind while designing this
program (motivation). They felt that the Current Health platform
allowed them to improve their primary objective of improving
the patient experience. The technology allowed them to help a
broader range of patients, providing them with a safety net and
allowing the patient to feel empowered by being more involved
in their own care. This sense of purpose was coupled with an
ability to persevere through the growing pains of implementation
(capability).

I'm able to really help a broader range of people... And overall,
our goal is always to help more people. We're able to get them
the help that they need and get them back into the hospital
faster than they probably ever would have in an emergency, be
their safety blanket and help their anxiety. I mean, that peace
of mind goes a long way. So we had to go back...there were
times that we had to go back to the drawing board and say,
‘okay...you can’t see this, let’s try doing it this way.’

Nurse

3.4. Nurse lead

3.4.1. Leaders: leaders and implementation leads

Participants talked about leadership engagement and the
implementation climate at MHS. They all agreed that leadership
buy-in was critically important. Furthermore, the leadership
included HCPs in discussions around the CRPM program
development and implementation from the earliest stages. This
in turn facilitated acceptance from the HCPs creating a
collaborative environment that supported the emergence of
clinical champions (implementation leads).

What was great about this was our leadership actually asked the
nurses what we thought about, what we could do better or how
we should do it...So I think we all played a crucial role in giving
our two cents as far as the set-up process and the process itself of
getting this thing going, because I don’t think we had anything

really to go off of. We were the first to ever get this done.
Nurse

A key part of successful program implementation was finding
clinical champions to lead, build, and communicate. Clinical
champions are a known critical component of successful
program implementation and can be mapped to implementation
leads in the updated CFIR. These implementation leads were
baked into the process of implementing the CRPM pilot program.

There was an agreement that if an MTF [military treatment

facility] was going to participate they had to provide one lead

frontiersin.org


https://doi.org/10.3389/fdgth.2023.1157643
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org/

Pugmire et al.

provider and one lead nurse to run the project at their facility,
and that was critical because we knew again that if we didn’t
have physician and nursing buy-in to support this at the
functional and leadership level, that it was not going to be

successful.
Nurse Lead

This participant went on to explain that while they were
contracting for the technology (Current Health) and the nursing
staff, they simultaneously formed a clinical working group
(capability, motivation). He said that one person took the lead
on this because of his extensive connections in pulmonary
departments across facilities (opportunity). Other participants
identified leads that made a tremendous contribution to the
CRPM pilot program implementation and saw them as critical to
the program’s success.

He was amazing. He is the biggest cheerleader for Current
Health. He thought of everything, and he really pushed it out
and really just got providers excited and let them know the
potential that remote patient monitoring could bring to better

patient outcomes.
Nurse

For an intervention as complex as the CRPM pilot program,
there were a huge number of variables that affected success.
When something went wrong, was it the technology, the HCPs
using the technology, or the patients using the technology? This
puzzle of possibilities necessitated a strong partnership with the
CH platform
Participants talked about the qualities and characteristics of their

company providing the and technology.
CH colleagues that factored into program implementation which
track with the CFIR characteristics

Current Health innovation deliverers were seen as being quick to

subdomain constructs.

respond to requests (opportunity, capability), being open and
feedback
improvements (motivation), and always putting the patient first

receptive  to (motivation), wanting to make
(need, capability) that were identified as important qualities in

CH colleagues.

Any time we had a ticket put in for any tech issues, regardless of
whether or not our patients had COVID, I mean [CH] staff was
pretty much on it. They responded quickly...and we appreciate
that. The consistency is very much appreciated, especially in an
unknown time, and the COVID itself is stressful on the patient
coming home and being at the hospital is stressful enough.

Nurse
I think the best part of it was [CH had] a really good team that
wants to make sure that our patients are safe and that we can

always keep an eye on the patients.

Nurse
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3.5. The right patients: innovation recipients

At the beginning of the deployment, the type of patient
enrolled into CRPM could not require high levels of care and in
fact needed to be well enough that they were close to discharge
and did not require nurse visits at home. However, they also
had to be willing to use the CH kit. While many patients were
thrilled to be able to recuperate at home and have the security
of an HCP watching over their vital signs, there were some
One of the
participation was the patient’s willingness to engage with

limiting  factors. limiting factors around
technology, and this could vary based on age, clinical condition,
or support from more technologically savvy family members.
The hurdle of the initial setup could be challenging at a
time when a patient was feeling ill and vulnerable. In other
words, a patient’s capability and motivation were important
factors around program adoption (capability, opportunity,
motivation).

A lot of the older folks would look at that jumble of wires and
would immediately just become scared...And you'd tell them,
you've got an iPhone in your hand. If you have an iPhone in
your hand, and you know how to plug something into a wall,
you can do this, I promise you can do it. Some people would

refuse to do it after they’d looked at the equipment and say

this is going to be too complicated for me.

Nurse Lead

3.6. Program characteristics: innovation
domain

The innovation domain in the updated CFIR focuses on
factors related to the intervention or thing being implemented,
in other words, the innovation. Innovation adaptability
reflects the extent to which the innovation was able to be
modified or tailored to fit the local context. Innovation relative
advantage reflects whether the innovation is better than other
alternatives or current practice. Innovation cost and innovation
design are about the innovation’s affordability and how well it
is packaged, assembled, and presented. In line with these CFIR
constructs, the CRPM pilot program was adaptable and could
be integrated with current workflow (innovation adaptability),
had relative advantage over the status quo (innovation relative
advantage), showed return on investment (innovation cost),
and could be learned quickly and easily (innovation design).

The CRPM pilot program implemented by the MHS was
viewed by participants as an innovative and cutting-edge
approach to handling the increase in patient volume caused by
COVID-19. Many spoke about the problems that already
existed around access to healthcare and saw that RPM and
hospital at-home programs, which have seen enormous growth
during the COVID-19 pandemic, become part of the healthcare

landscape.
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We’re really pushing the envelope, not just within our own
community, but this was the first time that we were doing this
within a military facility, but we were doing it really kind of
at the leading edge of what was even being done in civilian
medicine.

Physician

The CRPM pilot program showed that it had innovation
adaptability, as it was repurposed for new sites, new use cases,
and new staffing capabilities. It was successfully incorporated
into a facility’s existing workflow. Adaptability is one of the
reasons the CRPM pilot program was able to be used across
different MTFs and branches of the military and later for
different use cases like COPD or heart failure.

...it [CH platform] incorporates with the current platforms that
we have... new technology can be incorporated into the current
workflow.

HCP Administrator

No one in the DOD [Department of Defense] was set up to use
this [Current Health platform] and I think that multiple people
in military treatment facilities came up with their own way of,
‘this is how we’re going to deliver the devices, these are the
types of population of patients we’re going to use it on.”

Nurse Lead

The adaptability of alarm thresholds proved critical to the
program’s success. HCPs were alerted if a patient’s vital signs
went out of pre-set parameters, setting in motion a chain of
events ranging from calling the patient to asking the patient to
go into a hospital or clinic or initiating emergency responses.
Those alarming thresholds were initially set more conservatively
than was recommended by medical personnel from Current
Health. One participant talked about the consequences of this
decision, why they took the course of action they did, and the
subsequent decision to return to recommended thresholds.

I think we’ve all become very used to and very good at looking at
the alarm system...I do think we were very conservative,
meaning that we were very generous and had wide alarm
rates... But we felt at least at first, that was the right way to
go and to over-activate and we certainly did over-activate.
And we've seen that that went down pretty quickly from our
nurses [laughs], that they were being...basically burdened with
alarm fatigue as a result of the distinction.

Nurse

One of the strongest reasons for implementing the CRPM pilot
program was that it offered a substantial and essential relative
advantage over keeping patients in the hospital (unfeasible
during the pandemic) or only having intermittent vital signs data
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if patients were sent home (dangerous if a patient quickly
decompensated). It did this by providing continuous monitoring
outside the hospital which was better than current practice
(innovation relative advantage). There is a real advantage to
seeing trends in patient data vs. spot checks that makes RPM a
part of healthcare that gives a more holistic view of a patient’s
health.

I think the biggest thing is, I've learned a snapshot of vital signs
is not necessarily a good indicator of how the patient is truly
doing or even just what the patient is reporting is not always
the best indicator of what is actually happening.

Nurse

...we needed to be able to provide a safety net for patients that
were being discharged from the medical, surgical environment
during...COVID. We needed a way to monitor those patients
to make sure that they were okay, and that they didn’t have a
recurrence of symptoms or worsening of symptoms. And we
needed to be able to move them out quicker. And this [CH
platform] allowed us to do that.

Physician

One unanticipated finding of this study found that nurses
reported an improved sense of connection with their patients
(innovation relative advantage), not despite providing remote care
but because of providing remote care.

Honestly, I would tell them this is by far the most engagement
that I feel like I've had with patients...and so for a lot of us,
we went into nursing because of education, and this gives us
that opportunity to do that, and then some.

Nurse

A major factor in any intervention will be its cost and return on
investment (innovation cost). The MHS was collecting data to
understand return on investment and cost savings of the CRPM
pilot program and CH platform.

...we were still able to show a significant return on investment
within the first month of it going live. I mean, we were
decreasing in-patient bed days, we were keeping patients out
of the ER, we were reducing readmissions, we were decreasing
average length of stay, you know?

Nurse Lead

Another key characteristic that was vital to success was the
ability for HCP users to quickly learn the technology and
continue to use it with ease. Learning new DHT can be time-
consuming for HCPs, but these participants reported that the
Current Health platform was easy to learn and use (innovation
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design). This required the CH platform and kit to be well designed
and easy to assemble and present.

It was pretty intuitive for the information that was being
provided, it was just a matter of figuring out how it was

organized, and what the interface could do.

Physician

4. Discussion

We explored HCP experiences in launching a COVID-19
remote patient monitoring pilot program during a global
pandemic. Guided by our research objectives and the CFIR
framework, we asked about processes, feasibility, acceptability,
usability, barriers, and facilitators in implementing virtual
healthcare with new technology during a stressful time. While
understanding how HCPs dealt with these changes, we also
wanted to understand what made this program successful (8).

4.1. Understanding the processes

The creators of the CRPM pilot program took a multilevel
the
and national-level factors

approach and considered individual-, ~departmental-,

institutional-, at play which is
supported in the literature as being essential for program success
(36). While planning, they sought input and buy-in from HCP
users, leadership at the MTF and executive levels, and sourced
national funding streams made available from the CARES Act.

Not only did the CRPM program developers seek buy-in from
their stakeholders and HCP users but made sure that they did this
at the earliest stages of development (26). Sharma et al. state that
“close and early collaborations between stakeholders will be
required to ensure that digital health technologies not only
improve outcomes but add value to healthcare systems, decrease
cost, and improve quality of care” (26). Beyond identifying
stakeholders at an early stage, it was also pointed out that
program implementers needed to ensure that stakeholders will be
available during deployment.

As the program was implemented, all eight participants talked
about the various ways that outcomes, success, and patient
satisfaction were monitored. They spent a good amount of time
planning the implementation and engaging stakeholders and
of

implementation and program success, all CFIR constructs shown

were in a regular state reflecting and evaluating
to be associated with high success implementations (54). They
were continually looking for unanticipated barriers and had a
process in place to deal with them. When problems arose, they
would feed these back to the clinical working groups to identify
solutions. Monitoring progress this way is known to be an
important part of the implementation process (44).

Another key aspect of successful implementation processes is the
close and early collaboration between the technology developers and

clinicians (26). Participants in this study were all on a first-name
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basis with CH colleagues and spoke highly of their willingness to
receive feedback and make requested improvements. There was a
close working partnership throughout the pilot program.

4.2. Feasibility, acceptability, and usability

The CRPM pilot program and CH platform were adaptable,
relatively advantageous to the status quo, and able to integrate with
current workflow and hospital technology, were quickly learned and
easily used, and showed return on investment as early as the first
month of deployment. Relative advantage is a construct shown to
be associated with a high level of success implementations (54).
Overall, participants reported good innovation design including
high ease of use and usefulness for the CH platform, kit, and
technology, and this is an important component of DHT adoption
and the success of interventions utilizing DHTs (55, 56). There
were technical aspects of using the CH platform that were
challenging and required troubleshooting. But participants believed
that this was part of the process of standing up a new program and
using new technology. They believed that the program and
technology were so feasible, acceptable, and usable, and they
wanted to expand it to different use cases, such as chronic
obstructive pulmonary disease or heart failure.

Participants also believed that the CH kit was feasible,
acceptable, and usable for most of their patients, the innovation
recipients. Patients were overall pleased to be able to recover
from home while being monitored and having the security of
HCP eyes on their health status. However, there were some
patients that were daunted by the technology, and there were
times HCPs had to troubleshoot and identify family members or
friends of the patient that could offer support for CH kit
utilization once the patient was discharged.

The most surprising aspect of this research was that HCPs
reported an enhanced sense of connection because of the CH
platform and not simply despite it. From the nurses’ points of
view, this made them more interested in CRPM program
involvement. There is some evidence that mHealth apps can have
a positive effect on the patient-provider relationship (57, 58),
and Areia et al. found that monitoring of the vital signs could be
a way for HCPs to engage and connect with the patients (59).
However, this research is relatively new and complicated when
considering where and how it can be applied in practice (60).

4.3. Barriers and facilitators

Interestingly, while the COVID-19 pandemic made many
things so much harder, it was frequently cited as the main
catalyst for creating and sustaining the CRPM pilot program.
Many participants believed that had COVID-19 not happened,
they would not have had the funding, opportunity, or leadership
drive to make it happen. COVID-19 meant that traditional
methods for patient care were not up to the task of caring for
the surge in patient volume. Finding solutions became a
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worldwide necessity as evidenced by the removal of regulatory
barriers around virtual care and telehealth (61).

The MHS is large, mature, and composed of semi-autonomous
departments and, as a result, would be predicted to assimilate
innovations more readily (43, 62). Because of the COVID-19
pandemic, there was tension for change within the MHS,
resulting in a rapid procurement of funding and personnel to
help address the gaps in care that were fast approaching.

It was clear that study participants felt valued within this
organization and supported through the work of creating and
implementing the CRPM pilot program. Feedback loops between
leadership, physicians, and nurses were reported by everyone,
and HCP users most “on the ground” had feelings of ownership
and pride for the work they were doing. Every participant
strongly believed that leadership buy-in and top-down support
was one of the key factors that was critical to successful program
implementation. Indeed, leadership engagement, cross-boundary
working relationships, and innovation-related communications
have been shown to be associated with high implementation
innovations (54).

While we did not set out to explore anything specifically
around the concept of clinical champions, it was clear from the
beginning of the interview process that we were in fact dealing
with clinicians that fit the definition of implementation leaders
or “clinical champions.” Identifying whether a program has a
clear clinical champion or not is a key activity of assessing the
implementation process (44). Participants all acknowledged the
importance of finding the right people to make the CRPM pilot
program happen, and indeed, clinical champions have been
described in the literature as being essential for successful process
implementation (63). Clinical champions often select themselves
by volunteering for programs, and we saw that in this study.
Champions and implementation leaders were asked to volunteer
and were selected well before the CRPM
deployed. It is especially important that clinical champions are

intervention was

allowed to self-select or are carefully selected (64). There is
further evidence that front-line nurses in particular are an
essential influential factor in the implementation of practice
change (65) and nurses within this study were part of the
development and decision-making from the beginning.

Beyond acknowledging that champions were important for
implementation, participants spoke about the qualities of these
“right people,” e.g., champions as well as HCPs. Broadly
speaking, the characteristics and behaviors of clinical champions
can be condensed into three main factors: expressing enthusiasm
and confidence about the success of the innovation or program,
persisting under adversity, and getting the right people involved
(66, 67). The participants themselves showed a great degree of
enthusiasm for the CRPM pilot program and strongly believed in
the intervention and technology as a solution to keeping patients
safe during the pandemic. In other literature, a focus on the
innovation recipients (i.e., patients) was associated with high
success implementations (54).

Participants were clear about the program goals and managed
expectations around the inevitable wrinkles that were part of
deployment.
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Barriers to adoption of DHTs by HCPs can mainly be
categorized into technical factors around security, individual
factors around technology literacy, and health systems factors
such as economics and policies (68). In line with other literature
(56, 68), the security of RPM was discussed by participants who
believed that standards were being met or exceeded in the CRPM
pilot. Alarm fatigue can also be a major barrier to DHT
adoption by HCPs (59), but this was resolved by changing the
alarming thresholds.

4.4. Generalizability

While this research involved a military population in the United
States, the main recommendations and learnings (Table 3) are not
specific to military facilities or military personnel and could
theoretically be generalizable to any facility that was large, mature,
and composed of semi-autonomous departments, as many
healthcare facilities are. The literature cited throughout the paper,
and especially the “Discussion” section, are not based on military
populations. One possible difference may be that an MTF, composed
of a military population used to responding to orders, may have
better or faster reactions to top-down directives than civilian
healthcare facilities. However, if a healthcare facility is large and
mature, top-down directives are likely to exist, and the factors that
can make top-down directives effective, like a sense of relative
advantage among innovation deliverers, are likely still important for
successful implementation (54). The qualities associated with clinical
champions and leaders successfully implementing a program will not
be particular to military operations but include non-military

operations as well, as evidenced by the literature cited in this paper.

5. Recommendations

Table 3 summarizes recommendations and learnings from the
CRPM pilot program.

TABLE 3 Key recommendations and learnings with reference to CFIR
constructs in parentheses.

« Remote patient monitoring can be done safely and can be beneficial for the right
patient
« Find the right people:

o The right personnel/staff (implementation leaders and innovation deliverers)—
and enough of them—to implement the program, use the technology and
equipment, and enroll patients. These “right personnel” can ideally see the
relative advantage of the innovation.

The right personnel have a range of characteristics and skills identified as
essential to successful program deployment and implementation. All of them

o

have skills and competence (capability), power (opportunity), and
commitment to fulfill their role (motivation). They also have:

m Flexibility

m Critical thinking

m High tolerance for adapting and pivoting quickly

m Acceptance of inevitable problems and ability to problem-solve

o

The right leaders that ask for team input during development and provide
top—down support to help build a program
o The right patients for the program (innovation recipients)
« Identify stakeholders early, and ensure that they will be available at the time of
program deployment
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6. Limitations

Like many studies involving in-depth interviews, the sample was
restricted to participants that were willing and able to grant an
interview. A military setting can make it difficult to secure
interviews as active-duty military have duty assignments away from
home or move jobs more frequently than a civilian population. The
nurses involved in the CRPM pilot program were not active duty,
however, but contracted out and that also could make it difficult to
connect with possible interviewees. This was likely one reason that
we had eight participants out of the 24 invitations we sent to
individuals. Four of those invitations were for an MTF that did not
allow HCPs to participate in this research. This could mean that the
participants willing to respond to our requests for interview had
more positive feelings about the CRPM program than individuals
that did not respond, and indeed, our participants were all directly
involved with implementing the CRPM pilot program. However, we
had access to two participants that helped develop this study and
assisted with finding interviewees. Because of this, we know that
even though we could not secure interviews with some individuals
invited for interview, they nonetheless were champions of the
CRPM program.

Our methodology could have been strengthened by designing
follow-up with our participants to validate our interview
schedule. However, recruiting HCPs or other busy professionals
is very challenging (69, 70). We believed that our chances of
successful recruitment would decrease if we asked participants to
give more than 1h of their time for an interview. We were
supported in this line of thinking by our MHS colleagues that
invited us to conduct this research.

The study had a good balance of nurses and physicians
and one HCP administrator, and we believe that we had
reasonable information power (47) though our findings may
have been expanded with higher numbers. We believe that the
research could also have been benefited by interviewing
personnel from MTFs that declined to participate in the pilot
program. However, the eight participants that agreed to an
interview were likely some of the more enthusiastic developers
of the program.

7. Future research

Finding a way to make the technology unintimidating to
patients that may otherwise struggle with technology will further
reduce health disparities associated with access to this type of
care. One of our most interesting and unanticipated findings was
that in this pilot program DHT enhanced a sense of connection
with patients as reported by HCPs. We believe that future
research could focus on what aspects of the CH platform
contributed to this enhanced connection and whether patients
experience this as well. Intuitively, the research team believed
that technology could feel cold and that being remotely
monitored might reduce a sense of connection as it surely
reduced face-to-face contact in this intervention. There may be
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more to learn about the kind of care an HCP delivers via DHTs
and what kind of “website manner” leads to better connection (71).

8. Conclusions

We sought to understand the HCP experience of launching a
successful continuous RPM program during the global COVID-19
pandemic. The CRPM pilot program and CH platform were found to
be acceptable, feasible, and usable. HCP participants showed the
qualities of enthusiasm, persistence with problem-solving and
expectation management, ability to involve the right people in the
CRPM pilot, and a belief in the CRPM program. Leadership buy-in
was the most often-cited key factor for successful program
implementation.
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