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Abstract

Background: To minimize the spread and risk of a COVID-19 outbreak, societal norms have been challenged with respect to
how essential services are delivered. With pressures to reduce the number of in-person ambulatory visits, innovative models of
telemonitoring have been used during the pandemic as a necessary alternative to support access to care for patients with chronic
conditions. The pandemic has led to healthcare organizations considering the adoption of telemonitoring interventions for the
first time, while others have seen existing programs rapidly expand.

Objective: At the Toronto General Hospital in Ontario, Canada, the rapid expansion of a telemonitoring program began on
March 9, 2020, in response to COVID-19. The objective of this study was to understand experiences related to the expanded role
of atelemonitoring program under the changing conditions of the pandemic.

Methods: A single-case qualitative study was conducted with three embedded units of analysis. Semi-structured interviews
probed the experiences of patients, clinicians, and program staff from the Medly telemonitoring program, at a Heart Function
clinic in Toronto, Canada. Data was analyzed using inductive thematic analysis as well as Eakin and Gladstone's value-adding
approach to enhance the analytic interpretation of the study findings.

Results: A total of 29 participants were interviewed, including patients (n=16), clinicians (n=9), and operational staff (n=4).
Four themes were identified: (1) providing care continuity through telemonitoring; (2) adapting telemonitoring operations for a
virtual heathcare system; (3) confronting virtual workflow challenges; and (4) fostering a meaningful patient-provider
relationship. Beyond supporting virtual visits, the program’s ability to provide a more comprehensive picture of the patient’'s
health was valued. However, issues relating to the lack of system integration and alert-driven interactions jeopardized the
perceived sustainability of the program.

Conclusions: With the reduction of in-person visits during the pandemic, virtual services like telemonitoring have demonstrated
significant value. Based on our study findings, we offer recommendations to proactively adapt and scale telemonitoring
programs under the changing conditions of an increasingly virtual healthcare system. These include revisiting the scope and
expectations for TM interventions, streamlining virtual patient onboarding processes, and personalizing the collection of patient
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information to build a stronger virtual relationship and a more holistic assessment of patient well-being.
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Expanding telemonitoring in a virtual world: A case study of the
expansion of a heart failure telemonitoring program during the
COVID-19 pandemic

Abstract

Background: To minimize the spread and risk of a COVID-19 outbreak, societal norms have been
challenged with respect to how essential services are delivered. With pressures to reduce the number
of in-person ambulatory visits, innovative models of telemonitoring have been used during the
pandemic as a necessary alternative to support access to care for patients with chronic conditions.
The pandemic has led to healthcare organizations considering the adoption of telemonitoring
interventions for the first time, while others have seen existing programs rapidly expand.

Objective: At the Toronto General Hospital in Ontario, Canada, the rapid expansion of a
telemonitoring program began on March 9, 2020, in response to COVID-19. The objective of this
study was to understand experiences related to the expanded role of a telemonitoring program under
the changing conditions of the pandemic.

Methods: A single-case qualitative study was conducted with three embedded units of analysis.
Semi-structured interviews probed the experiences of patients, clinicians, and program staff from the
Medly telemonitoring program, at a Heart Function clinic in Toronto, Canada. Data was analyzed
using inductive thematic analysis as well as Eakin and Gladstone’s value-adding approach to
enhance the analytic interpretation of the study findings.

Results: A total of 29 participants were interviewed, including patients (n=16), clinicians (n=9), and
operational staff (n=4). Four themes were identified: (1) providing care continuity through
telemonitoring; (2) adapting telemonitoring operations for a more virtual healthcare system; (3)
confronting virtual workflow challenges; and (4) fostering a meaningful patient-provider
relationship. Beyond supporting virtual visits, the program’s ability to provide a more
comprehensive picture of the patient’s health was valued. However, issues relating to the lack of
system integration and alert-driven interactions jeopardized the perceived sustainability of the
program.

Conclusions: With the reduction of in-person visits during the pandemic, virtual services like
telemonitoring have demonstrated significant value. Based on our study findings, we offer
recommendations to proactively adapt and scale telemonitoring programs under the changing
conditions of an increasingly virtual healthcare system. These include revisiting the scope and
expectations for TM interventions, streamlining virtual patient onboarding processes, and
personalizing the collection of patient information to build a stronger virtual relationship and a more
holistic assessment of patient well-being.
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Introduction

Shifting Societal Views on Essential Health Services

The unprecedented magnitude of the COVID-19 pandemic has shifted the healthcare system’s focus
toward patients infected with the virus [1]. Through these uncertain times, to minimize the spread
and risk of a COVID-19 outbreak, societal norms have been challenged in terms of what health
services are considered essential [2]. Specifically, health care systems have been faced with a
significant challenge whereby in-person visits, surgeries, and treatments once considered essential,
have either been cancelled or postponed, to reduce the likelihood of virus transmission [2,3]. With
the implementation of such public health measures, patients with chronic conditions relying on
traditional models of clinic-based care are now at higher risk of health deterioration [4, 5]. These
patients have been reported to face a higher risk of severe illness when infected with COVID-19.
Thus, maintaining patient health status in the context of the current health care reconfigurations
represents a significant challenge [5, 6].

Virtualizing Care during the COVID-19 Pandemic

To ensure access to care in light of restrictions to in-person visits, innovative virtual care models
have been used during the pandemic as a necessary alternative [4, 6]. The value of virtual care has
been demonstrated in a number of studies through its ability to provide timely care that enables
patients to maintain physical distancing, while also conserving healthcare resources [6, 7]. Amongst
virtual care technologies, telemonitoring (TM) has become increasingly promoted as a tool to assist
patients needing more frequent care touchpoints [7]. In the field of telehealth, TM has been defined
as the use of technology to remotely monitor and transmit data relating to patient health status in
geographically separated settings. With features enabling providers to closely monitor patient
symptoms and vital parameters at home, the use of TM has been viewed as a valuable addition to the
management of patients [8, 9].

Since the pandemic started, large organizations such as the Canadian Cardiovascular Society and the
Heart Failure Society of America have recommended transitions to virtual modes of care to meet the
needs of patients during the pandemic [4, 5]. In New York City, where a high transmission of
COVID-19 has been reported, TM was found to be an important component of the medical response
to the pandemic because it reduced the demand on strained health care staff and enabled patient
needs to be met at home [10]. As the health care system has begun to recognize the new reality and
presence of physical distancing restrictions, this opened the potential for virtual services like TM to
play an important role in patient management [3, 10]. However, it is important to recognize many
TM programs were originally designed under the conditions of a pre-COVID-19 model of care that
may no longer be available with the limitations of in-person visits. With this growing shift to
increasingly virtual health systems, there is a need to evaluate the functionality of a program under
changing circumstances to optimize its use for conditions both during and beyond the pandemic.

The objectives of this paper were to (1) understand how TM is being used during the pandemic
through the rapid expansion of a heart failure TM program, (2) report the barriers and facilitators
related to the new virtual delivery of the TM program, and (3) evaluate the components of the TM
program that would need to be adapted to sustain its use during and after the pandemic. In reflection
of these objectives, the research question was: With the changing conditions associated with the
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COVID-19 pandemic, what are the experiences and perceptions of patients, providers and staff on
the use of a TM program to support care needs?

Methods

Setting

With the growing concern regarding COVID-19, the Peter Munk Cardiac Centre (PMCC) Heart
Function Clinic at the Toronto General Hospital began to transition many of its services to a virtual
care model. The majority of in-person appointments were rescheduled and/or replaced by
videoconferencing visits or phone calls. Clinicians affiliated with the PMCC Heart Function Clinic
also had the option to enroll patients onto the existing ‘Medly’ program, a mobile phone-based TM
program designed to provide remote clinical support for patients with heart failure [11, 12]. The
Medly program, described elsewhere, currently does not have any strict clinical criteria to dictate
patient eligibility for enrolment. Instead, cardiologists use their clinical judgement to refer patients
they deem would benefit from the program. With Medly, patients use a smartphone with the Medly
app, weight scale, and blood pressure monitor to record daily physiologic readings and symptomes.
Using these devices, patients are instructed to take daily weight and blood pressure readings, as
well as to record their symptoms through a series of self-report questions on the Medly app [12]. A
rules-based algorithm uses these data to automatically generate individualized self-care instructions
to the patients, while simultaneously alerting clinicians when there are changes in the patient’s
health status beyond their set clinical parameters [12]. Clinical alerts, delivered via email or the
Web-based Medly dashboard, are mostly managed by a Medly Coordinator, a registered nurse within
the Heart Function Clinic, with alerts being escalated to the cardiologists as needed. As a class II
Health Canada approved medical device, all data collected from the Medly system is stored in the
secure servers at the University Health Network (UHN), whereby patient information can only be
accessed by the Medly Coordinator and the rest of the patient’s clinical team.

https://preprints.jmir.org/preprint/26165 [unpublished, peer-reviewed preprint]
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Figure 1. Screenshots of the Medly app displaying the patient self-care tasks, the symptom questionnaire, as
well as the resultant self-care feedback after all tasks were completed and processed by the algorithm.

The Medly Coordinator also plays a fundamental role in the onboarding process, where during an in-
person clinic visit the treating cardiologist first presents and gains approval from the patient for
program enrolment. The Medly Coordinator then meets with the patient to review the program
processes (i.e., account creation, training, study consent) as well as assess their equipment needs
[12]. Patients who require all equipment to be provided receive a full Medly kit, whereas other
patients follow the bring your own device (BYOD) model and use some or all of their own devices
(i.e., smartphone, weight scale, blood pressure cuff) [12]. To support the rapid expansion of the
Medly program during COVID-19, two nurses from the cardiology department within the Toronto
General hospital were seconded to assist with the foreseen increase in patient enrollment. As of
March 8, 2020, the program previously served 565 patients; however, in preparation for the
uncertain impact of the pandemic and the need for remote support, plans were made to enable the
Medly program to accommodate a rapid increase of up to 1000 patients. From March 9™, 2020 to
June 8™ 2020, a total of 117 patients were newly onboarded.

Study Design

This study used a qualitative case study design [13] with the case defined as the TM program at the
Heart Function Clinic at the Toronto General Hospital. The use of an existing TM program by
patients, clinicians, and operational staff was selected as the units of analysis to better understand the
ways in which the pandemic has impacted their use and satisfaction of the Medly program.

Recruitment of Participants

Patients were purposefully identified and recruited according to a range of demographic
characteristics including age, gender, location of residence (rural, suburban, urban), ethnicity,
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income, and comfort with technology. While enrolment into the Medly program is at the discretion of
each patient’s cardiologist, patients were considered eligible for this study if they were English
speaking and users of the Medly program. We aimed to recruit patients that were onboarded to the
Medly program both before and during the pandemic. To ensure patients onboarded during their
pandemic had some experience using the system, only patients enrolled in the program for at least 20
days were considered eligible for the study. All 12 clinical staff and 4 operational staff of the TM
program were invited to participate. All participants were recruited in alignment with an existing
quality improvement study evaluating the TM program (University Health Network Research Ethics
Board 16-5789 and University of Toronto Research Ethics Board 39449). Eligible patient
participants were recruited until data saturation was reached, whereby no new perspectives or ideas
were generated from the data. Specifically, as the data collection and data analysis process were
conducted in a continual basis, data saturation was deemed complete when no new insights were
found from the latest three patients interviewed. This included, but is not limited to, patient feedback
relating to their experience using the program as well as challenges associated with the pandemic.

Data Collection and Analysis

To accommodate physical distancing measures, in-depth semi-structured interviews were conducted over the
phone by two authors experienced in qualitative research (AS, SW). Interview guides were developed based
on the core components from the Benefits Evaluation Framework using semi-structured, open-ended
questions [14]. Each interview guide was developed and tailored for the patient, clinician (nurses and
cardiologists), and operational staff participant groups. During each interview, participants were asked to
comment on their experiences with managing heart failure both before and during the COVID-19 pandemic,
as well as their experiences with the Medly TM program. Interviews were conducted between May 4, 2020
and June 18, 2020 and lasted approximately 30 mins. All interviews were digitally recorded and
professionally transcribed verbatim for analysis.

Interview transcripts underwent inductive thematic analysis at the semantic level according to the iterative
six-phase approach outlined by Braun and Clarke (2006) [15]. Eakin and Gladstone’s “value-adding” approach
to qualitative analysis was also utilized to enrich the analytic interpretation of the study findings and enhance
the level of contextualization to the knowledge generated [16]. By using analytic devices such as reflexivity
and generative coding to review each transcript, the authors were able to deepen their interpretation of the
data in more abstract terms. Three authors were involved in the data analysis process (AS, MG, SW).
Throughout the research process, all authors engaged in both procedural and analytical memoing to improve
the overall trustworthiness of the analysis [17]. Transcripts and analytic memos were then entered into
NVivo 9 (QSR International) to initiate the organization and analysis of the data. To gain a holistic perspective
on all the data collected, one author (MG) independently analyzed all interview transcripts, whereas in
parallel, two authors independently analyzed either the patient (AS) or clinicians/staff (SW) transcripts. All
authors subsequently met to discuss and compare codes for each participant group. Following initial
discussions, codes were then grouped into categories to identify themes relating to the research question.
After five analytic discussions, the research team collectively developed four themes. The four core themes
were then individually reviewed by the study team to ensure internal coherence, consistency, and approval
[15].

Results

Participant characteristics
A total of 29 participants were interviewed: 16 patients, 9 clinicians (i.e. cardiologist, registered
nurse), and 4 operational staff. Characteristics of interviewed patients are shown in Table 1. This data
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was collected via a self-report questionnaire, as part of an existing quality improvement evaluation
for the Medly program.

Table 1 Characteristics of patient interview participants (BYOPhone: Bring your own phone, BYOEverything: Bring your own
everything)

Characteristic (N=16) n
Age mean (SD), range 54.5 (SD 19.9), 23-78
Sex
Male 8
Female 8
Ethnicity
White (Caucasian) 10
Black 1
Filipino 1
South Asian 1
South East Asian 2
Not declared 1
Place of birth
Canada 12
Other 3
Not declared 1
Higher education achieved
High school 2
Trade or technical training 4
College or university 8
Postgraduate 1
Not declared 1
Rurality
Urban 4
Suburban 8
Rural 3
Not declared 1
Living arrangement
Living with family/partner 13
Living alone 2
Not declared 1
Income in CAN $
< 15,000 4
$15,000-$49,999 3
$50,000-$74,999 6
>75,000 1
Not declared 2
Time of enrolment
Before March 2020 4
After March 2020 12
Participation model
Full kit 2
BYOPhone 4
BYOEverything 9
Not declared 1
Use of smartphone
Yes 11
No 3
Not declared 2
Frequency of smartphone use
Frequently 8
Sometimes 5
Not declared 3
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Comfort with technology
Very comfortable
Somewhat comfortable
Comfortable
Not comfortable
Not declared
New York Heart Association classification
Class 1
Class II
Class III
Class IV
Not declared

N BRNW

wWwonNnNOoN

Interview Findings

During the analysis of all participant data, four themes were identified: (i) providing care continuity
through TM; (ii) adapting TM operations for a more virtual healthcare system; (iii) confronting
virtual workflow challenges; and (iv) fostering a meaningful patient-provider relationship.

Providing Care Continuity through Telemonitoring

With the significant reduction of in-person clinic visits, the use of TM had become more desirable, as
it provided clinically relevant patient data to help support virtual visits or the postponement of a visit.
While there are no strict clinical criteria guiding patient eligibility onto Medly beyond that the
patients were followed by the Heart Function clinic, clinicians increased the number of patients
referred to the program during the pandemic. With the limitations created by COVID-19,
cardiologists were less selective on patient referrals to Medly, as their previous concerns for
onboarding no longer weighed as heavily on their decision making. Consequently, in spite of
provider concerns, program nurses reported that patients with less familiarity with technology were
able to use the application with minimal assistance.

“One of the determining factors for me to onboard someone on Medly before COVID was if 1
had concerns about patients not being able to adhere to the daily weights reliably for
whatever reason, I would hesitate to on-board them. Now that plays less of a role in my
decision-making” [Cardiologist 3]

“Some of the patients are not always the most tech-savvy but they’re trying their best. And a
few explanations on the phone and, you know, they’re good with it, you know? “[Nurse 1]

For many patients, with the heightened fear of COVID and the lack of accessibility to care services,
Medly provided patients a sense of security and comfort for their care management. New patients
onboarded onto Medly appreciated the continual monitoring provided by the TM program, as it
created a clinical safety net during a time where society was left in a state of uncertainty. The
convenience and ease of being able to directly connect with a health care provider familiar with their
medical history was also highlighted as a key value to the program.

“It would be a wonderful thing for a lot of people in here to have somebody that had to check on
them in the morning. | feel it's almost doing [it] to me because my vital signs don't change that much

but at least it checks that I'm still alive and breathing." [Patient 2]

“My patients really liked the opportunity to be enrolled and be involved, they didn't know that it
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[Medly] existed before because they were sort of lower-risk patients who | hadn't thought to enrol in
Medly before and now that they have some way to send in their vitals and have someone keep track
of them a little more closely for a lot of patients, that gives them a lot of added security” [Cardiologist
1]

Although clinicians were able to connect with patients through other modes of virtual engagement
(i.e., phone calls, videoconferencing), they felt that Medly’s continual monitoring provided a more
comprehensive picture of patient health compared to virtual visits alone. Specifically, clinicians
using the Medly system were able to monitor trends in patient heart rate, blood pressure, weight, and
symptoms, all of which helped detect worsening health and the potential need for patient follow-up.
With the conditions of the pandemic and the absence of in-person visits, the metrics provided by
Medly were highlighted to help provide a level of care continuity and context to support clinician
decision-making.

“I think it’s driving with your eyes open rather than closed and, to some degree, a lot of what
you’re trying to do in terms of adjusting medications is to try and keep their weight within
range and blood pressure and heart rate and their symptoms under control, and you can get
all [of] that from Medly and track their trends over time” [Cardiologist 2]

Beyond the usual benefits of TM, clinicians valued the ability of Medly to allow them to make
clinical assessments or changes in their patient care that would usually be completed in-person.
Under the context of COVID limitations, treatment optimization was still feasible, whereby
clinicians were able to effectively titrate mediation without patient in-person visits to the hospital.
Both patients and clinicians felt reassured that the quality of care had not been jeopardized under the
shifting conditions of a virtual care model.

“We’ve been able to titrate medication remotely, which is probably one of the biggest things
because previously we would see patients in the clinic and then we wouldn’t change a new
med until maybe the next time they were seen or a couple months down the road. I've been
keeping track of many patients who are in the titration phase in their medication and we’ve
been able to optimize their medications on a pretty rapid basis, like biweekly, to achieve
triple therapy medication optimization, all while doing everything remotely” [Nurse 3]

Adapting Telemonitoring Operations for a More Virtual Healthcare
System

With the rapid push for virtual care, many of the Medly program’s in-person processes were quickly
virtualized to meet COVID-19 safety requirements. Despite common belief that the TM program was
already functioning under a fully remote/virtual model, operational staff highlighted that the
onboarding process previously required patients to be introduced to the program following a clinic
visit, but these in-person procedures were now converted into a series of phone calls with the Medly
Coordinator ahead of a virtual visit. Clinicians and operational staff reported mixed patient reactions
to the remote onboarding process; some reporting patient confusion regarding why they were being
enrolled in the program. Overall, clinicians felt that patients had a more negative reaction in the early
weeks of the pandemic, mainly because they had been preemptively contacted by the nurse
coordinator for onboarding, without gaining the contextual introduction from their cardiologist.

"I think when patients have been seen in the clinic, in their virtual clinic, and then are enrolled onto
Medly, their response is much better because they’ve already heard about it from their physician.
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Like, if they had had a clinic in the morning and then if you told them the nurse will call you today
and get you set up, | want to remotely monitor you. That response has been really positive." [Nurse 3]

One member of the operational staff reflected on the benefits of remote onboarding and found that
the use of a low-contact setup allowed many patients to participate in the program without the need
to leave their home. Specifically, with this new virtualized onboarding process, after the Medly
Coordinator identified the type of Medly kit needed (i.e., full kit, only weight scale, etc.), this
equipment was delivered directly to the patient. However, clinicians and operational staff reported
that this new process also resulted in delaying patient participation in the program as some patients
were unable to report their measurements due to their equipment still being in transit.

“And then we’ve had to, like, mail out a lot of equipment to people who need it, and
especially right now because people were not necessarily willing to go out and get their own
equipment during COVID” [Staff 2]

“So, there’s a bit of like waiting involved whereas like normally you kind of expect the patients to be
taking measures like the next day. In this case, it’s like potentially like one to two weeks later and

then even then it’s kind of like, oh do you still not have your equipment yet or like how is that going?”
[Staff 1]

As the pandemic progressed, clinicians and program staff reflected on the current operations of the Medly
program and found that a number of patient tasks were more challenging within the context of COVID-19.
For instance, many patients were required to obtain blood work for remote titrations, but they felt that the
risk associated with leaving their home outweighed the benefit of their treatment optimization. In addition,
when patient symptoms worsened beyond their clinical parameters, clinicians or the automated Medly self-
care feedback would direct patients to go to the hospital. However, this self-care advice was found to no
longer be suitable given the fear and heavy concern for virus exposure.

“There are a number [of patients] that were quite concerned about going to get blood work, so they
didn’t want to leave the house...It is a delicate balance on how much can we do through the phone,
through Medly, make changes, but in the end we still need to get some of that data in order to make
those clinical decisions” [Cardiologist 1]

“Patients have been also scared of going to hospitals. Even when we want them to come to the
hospital to be assessed in person or to go to the emergency room many of them have pushed back
and said that they’d rather deal with their symptoms at home rather than coming to the emergency
room and expose themselves to a potential exposure to Covid-19” [Nurse 1]

With physical distancing requirements in place, many program staff also noticed that patients residing at
home were more often alone, without the presence of a caregiver. This loss in social support led many
patients to experience a greater need for technical and emotional assistance that was normally provided by a
visiting family member. With this, operational staff indicated that during the introductory period to the
program, patients onboarded during the pandemic made relatively more frequent phone calls for technical
support than patients onboarded before the pandemic.

“Some of the elderly patients have difficulty with technology where they haven’t been exposed to
smartphones and that kind of thing. One of them actually said to me that he would usually get his kid
to like show him how to do stuff or set stuff up on his phone, but because of COVID they haven’t been
able to visit so he hasn’t been able to sort of get them to help.” [Staff 1]
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Confronting Virtual Workflow Challenges

Clinicians experienced many challenges when using Medly in combination with other dedicated
systems (e.g., electronic medical record/EMR, lab systems, etc.). The lack of integration between the
various systems resulted in clinicians having to navigate through multiple technologies to obtain up-
to-date patient information. Clinicians felt that reviewing the patient information in a single system
would not provide them with enough information to make a comprehensive clinic assessment. Thus,
there was increased clinical workload required to access multiple system to fill the information gaps
in their patient profiles.

“When [radiology and cardiography] don’t appear it’s much harder to piece things together.
So, when you’re seeing a patient, which is where it usually comes up, you want the data in
one place. Like the last thing in the world I want to do is, I see a patient and I'm like “OK,
I’m going to adjust the meds” —. But you [have] to go out of the EMR...then you have to log
into the Medly platform which requires another password. You’re all doing this with the
patient on the phone; it’s completely clunky.” [Cardiologist 4]

To accommodate for the influx of patients during the rapid expansion, two nurses within the Toronto
General hospital cardiology department were seconded to support the Medly program. The additional
nurses allowed for a better balance of patient caseload. However, several issues regarding patient
profile accessibility were reported. Specifically, nurses indicated that it was difficult to access
information about patients who were not part of their caseload. Nurses strongly desired a way to
access information for patients not assigned to them to make it easier when they have to cover for
one another.

"[One nurse] watched through all the alerts and so, with the ramping up of numbers more
coordinators coming on, we had to find a way to change the caseloads and find who was
watching [which patients]. So, there was a way where they changed it so we could easily
identify which coordinator was the one watching which patient.” [Nurse 3]

“[...] finding ways to look at different patients if they’re not your own. They’re separated
[now], but there [should be] a way to follow up with other patients if you were covering for
another nurse and need to look up other patients” [Nurse 4]

Even with the increase in nursing staff, clinicians perceived an increase in their workload during the
pandemic. Cardiologists were responsible for monitoring patient alerts over the weekends but
responding to alerts became even more challenging with the increase in patient caseload. Ultimately,
clinicians thought that as more alerts would accumulate over the weekend, there could be a delay in
the response time to contact the patient compared to during the weekdays.

“I have somewhere between 180 and 200 patients on Medly. So, on the weekend, without the
nurse support, there’s a little bit more work for me to do” [Cardiologist 5]

Fostering a Meaningful Patient-Provider Relationship

With the transition to a fully virtual model, patients onboarded during COVID-19 felt that there was
a lack of clarity regarding their purpose of enrollment into the program. Due to the restrictions
associated with the pandemic, the Medly Coordinator was unable to provide patients with the initial
face-to-face touchpoint that previous patients had received. Thus, many patients that were previously
only seen every 6 months to a year, were confused in regard to why they were required to input
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symptoms on a daily basis or form a relationship with the Medly Coordinator who was previously
not part of their care.

“[Patients tell me], why do you suddenly want to hear from me every single day when prior to this
you only saw me once a year... So, there are no negative responses; just a few people skeptical, “who
are you and why are you calling me”, if they hadn't been pre-warned by their physician” [Nurse 1]

Clinicians also expressed that it was challenging to build a relationship with patients new to the
Medly program. Multiple clinicians felt that they were not able to establish a personal connection or
objectively assess their patients’ condition over the phone, as there was an absence of visual cues
and/or caregiver support to obtain patient information. Clinicians indicated that patient body
language often provided a good depiction of their well-being, and in cases where the patient was
unable to vocalize their health issues, a caregiver would often assist in relaying relevant health
information. Clinicians were concerned that without face to face visits or caregivers present, they
would be unable to establish a relationship with patients or assess their condition accordingly.

“What I have noticed is that, for new patients, it’s very hard to establish a good
relationship... I called them a couple of times and we couldn't establish a kind of personal
relationship. And I think that that was a bit of a problem. I think that that can increase their
chances...of non-compliance" [Cardiologist 2]

In regard to the frequency of interactions needed, clinicians had mixed views about how often they
should be contacting patients over the phone. One clinician found that a greater frequency of patient
interactions strengthened the trust and basis of their patient relationship. However, other clinicians noted
that most of their patient interactions were triggered by system alerts, and any further touchpoints with their
patients would be burdensome to their workload.

“Because the case load has increased, you do over time get a bit of an understanding for
your ... like any relationship, you need to kind of understand ... what they prefer, what they
are going through and how they would react.” [Nurse 3]

For patients, the perception of alert-driven relationships meant that they assumed clinicians would
often assess patient well-being by the clinical parameters entered into the TM system. The lack of
feedback from the nurses was usually perceived as a validation that the patient was doing well.
However, patients who were not experiencing severe heart failure symptoms, and thus not generating
TM alerts, were dissatisfied because they were unable to establish a strong connection with their
clinician. These individuals felt that many factors that contribute to their health were not being taken
into consideration (e.g., pain management, sleep, living conditions). With the influx of patients due
to the pandemic, this issue around alert-driven relationships was further exacerbated, as clinicians
faced an increase to their workload that made patient follow-ups beyond system alerts impractical.

“If 'm the doctor and I'm sitting there, and I've got 100 people to talk to and | got a lot of
things to do and all my numbers are perfect, [and | ask] “how are you feeling?” If [my
doctor] was to ask me the question like [that] and I'm saying “well I'm not doing very well
because I'm feeling like I've got severe pain and spasms in my hip, and my butt. And you're
not addressing them” [Patient 3]
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Discussion

Principal Findings

Virtual care interventions have been implemented to provide solutions to the health delivery challenges
posed by COVID-19 [2, 6]. Despite the push for virtual care and the previous support for its use, few studies
have explored the perception of such technologies within the context of both before and during the
pandemic [4]. With this, we aimed to understand how changes to a heart failure TM program in response to
COVID-19 were perceived. From this study, we found that the expansion of the Medly TM program allowed
clinicians to provide a level of cardiac care that would otherwise not be possible without TM. Our findings
identified that to sustain the value of a TM program, its operational components would need to be adapted
according to the contextual circumstances (i.e., required physical distancing due to the pandemic).

Prior to COVID-19, most health care encounters between patients and providers occurred face-to-face,
leaving the incentive for virtual care to be limited. The findings from this study indicate that by removing the
safety net of in-person care, the pandemic’s restrictions acted as an enabler to virtual care adoption. We
observed that many patients that were normally not considered ideal candidates for the program, were
readily onboarded despite concerns regarding their technological or health literacy levels. With patients of
varying backgrounds successfully utilizing the program beyond expectation, this helped challenge the
paradigm regarding who an ‘ideal’ program candidate was [18]. Often, with these biases, many virtual care
interventions fail to serve patient groups most in need of support [19]. Our findings suggest that by re-
evaluating the assumptions of who can benefit from a TM program, this may help expand the range of
patient groups served.

While Medly was able to fill a void in-patient care, it is important to recognize that the program team
was in a unique position to adapt many of its underlying in-person operations. By virtualizing the
onboarding process and the delivery of program equipment, the Medly team was able to
accommodate for the rapid expansion under the province’s physical distancing requirements. Other
studies have reported that many heart failure clinics attempted to virtualize in-person practices but
were unable to maintain these services due to the lack of infrastructure and clinical support available
[4]. However, despite the Medly team’s success virtualizing the onboarding process, several systems
(i.e., Medly automated feedback) and clinician instructions were still deemed inappropriate (e.g., lab
work at a local clinic, advice to go to the hospital) in the context of the pandemic. Due to these
challenges, similar studies have recommended to develop communication channels or regularly
consult with patients to allow them to voice their concerns [20]. By providing patients with these
opportunities, this would help to re-evaluate program components to their changing needs, as well as
further empower them to manage their care.

Despite significant efforts to prepare for the rapid expansion, the lack of system integration and collaborative
processes in place led to escalating the level of virtual workflow inefficiencies within the program [21]. While
the additional nursing staff helped support the patient caseload, the TM program was operating under a
fragmented ecosystem of virtual technologies (i.e., EMR, Medly system, videoconferencing) that made
clinical practices more complex. With these technical challenges, recent research has recommended shifting
traditional clinical workflows to a more digitally assisted pathway [6]. Specifically, to prevent duplicating tasks
or spending excessive time navigating different systems, the adoption of dedicated communication channels
and tailored workflows across multiple platforms, would help to increase clinician collaboration and
streamline data access.

While the rapid expansion was able to provide access to care and consistent remote management for a larger

group of patients, the model of care did not change with disease severity. Clinical parameters were
individualized to patients, but some perceived that the program was built on the principle of problem-
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centered care [22]. Many patients did not understand the purpose of the enrollment on the program,
especially those who were not producing alerts, and felt that this lack of clarity jeopardized their virtual
relationship. Recent studies have attributed similar findings to the scope of TM programs widening to
accommodate for the limitations posed by the pandemic, without considering its impact on clinical
effectiveness or patient satisfaction [6]. We argue that to sustain TM adoption, clinicians should begin to
clarify the specific objectives of the TM program to prevent possible misconceptions among patients. In
addition, a more holistic assessment of the patient’s condition should be explored to enhance patients’
perceived value in the intervention. For instance, the investigation of psychosocial outcomes has been
encouraged in the context of chronic illnesses [23], as monitoring a broader set of health indicators (e.g.,
pain, sleep, or mental health) has been reported to contribute to an objective assessment of a patient’s well-
being. [24]

Recommendations

Patient self-management and remote monitoring tools represent an important avenue to deliver high-
quality care in the community. [25] With an unclear end in sight for the pandemic, health experts
have now warned that physical distancing restrictions and other safety measures may be required for
many more months or even years [6, 26]. In light of our study findings, we offer recommendations
that can be used to help proactively adapt and scale up TM programs in the context of the
increasingly virtualized health systems.

1. Revisit scope and eligibility for the TM program
Consult with clinicians, staff, and patients to evaluate the scope and expectations of the program under
conditions of the pandemic and beyond. Reflect on how this scope will impact or influence potential
expansion efforts to scale the program to other health care settings (i.e., disease of focus, intervention
delivery). In line with this new scope, consider revisiting patients served by the program in terms of age,
ethnicity, gender, and geographical location, to improve accessibility to more underserved groups. [27]

2. Expand information modalities available to streamline the remote onboarding process

Create unsupervised (i.e., self-paced) dynamic or static tool demonstration, such as an interactive in-app
tutorial, to walk patients through key application features. These modalities should emphasize the
purposes and patient-specific benefits of the program to foster a greater sense of connection with their
care team (e.g., recorded audio or video messages from clinicians, surveys to understand equipment
needs/difficulties. Ensure that common troubleshooting scenarios are included in the demonstration
(e.g., expected response to an alert, how to manage a loss of connectivity) to help standardize the
onboarding process for all patients.

3. Support efficient modes of clinician communication and patient management
Consult with clinicians to develop direct communication channels and pathways to streamline navigation
across multiple virtual platforms (i.e., synchronized/auto-updated EMR and TM dashboard data). To
facilitate task-sharing, nurses should be given access to view all patients’ profiles without shifting
responsibilities for their assigned patient alerts.

4. Personalize frequency and patient information collected
Based on the evolving scope of the program, consider monitoring other health indicators (e.g., pain,
sleep, and depression), to provide a more nuanced assessment about patient well-being in the absence
of worsening heart failure symptoms. Consult with patients and clinicians to assess the frequency of
touchpoints needed based on individual characteristics that may not be alert driven. Patient preferences
on modes of communication, including video, text, or audio, should also be incorporated to personalize
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care delivery.

Limitations

There are a number of limitations to this study. First, from the group of clinicians that agreed to
participate, three were unable to conduct the interview due to scheduling challenges. Second, due to
challenges posed by COVID-19, we utilized phone-based recruitment and interviews processes,
which may have biased our patient sample with individuals more comfortable with technology.
Third, despite our intent to purposefully recruit patients across a range of demographic
characteristics, patients in this study were mainly young, white, suburban, and/or college-educated.
We recognize that the population of patients at the Heart Function clinic is largely white and
educated, making our sample of patients for this study reflective of the clinic, but may not be
representative of the broader heart failure population in relation to age, ethnicity, rurality, and
education. Finally, the recommendations from this study may not be reflective of all the requirements
to adapt and scale TM programs, as it was based solely on the findings of one TM program for heart
failure self-care. With this, we recognize that the recommendations outlined above may describe a
subset of the key requirements to proactively adapt and/or scale TM programs under the context of
increasingly virtualized healthcare systems due to the pandemic.

Conclusions

The emergence of the COVID-19 pandemic has forced society into a position to re-evaluate virtual services as
essential. As traditional safety nets for in-person care have now been removed, this has enabled virtual
services like TM to be given an opportunity to present its value. In this study, we found that the rapid
expansion of a TM program enabled patients to access cardiac care while maintaining physical distancing
measures. TM was able to fill a void for consistent patient monitoring, although the metrics provided by the
system did not always represent an accurate picture of the patient’s well-being. Under the conditions of the
pandemic, issues surrounding unintegrated, siloed systems (e.g., EMR, lab systems, etc.) were also further
escalated, as they greater contributed to the clinician workload burden. To optimize the use of TM under the
conditions of a virtual world, we present a series of recommendations to help sustain TM adoption through
improvements in workflow efficiency and personalized care. These recommendations may not be inclusive
of all the requirements to support the scalability of TM interventions, however, they will help serve as a
foundational guide to better adapt program design. Ultimately, the intent of these recommendations is to
improve care delivery for patients of varying needs and capabilities, and to better support more patient-
centred care both during and post-pandemic.
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Screenshots of the Medly app displaying the patient self-care tasks, the symptom questionnaire, as well as the resultant self-care
feedback after all tasks were completed and processed by the algorithm.
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