JOURNAL OF PARTICIPATORY MEDICINE Maet a

Original Paper

Implementing a Patient Portal for the Remote Follow-Up of
Self-Isolating Patients With COVID-19 Infection Through Patient
and Stakeholder Engagement (the Opal-COVID Study): Mixed
Methods Pilot Study

Yuanchao Ma?** MScA; David Lessard*3, PhD; Serge Vicente"?>®, PhD; Kim Engler?, PhD; Adriana Rodriguez
Cruz®, PhD; Moustafa Laymouna%®, MD; Opal-COVID Patient Expert Committee”; Tarek Hijal®, MD, MSc, CM;
LinaDel Balso®; Guillaume Thériault®; Nathalie Paisible®, BSc; Nadine Kronfli*?3, MD; Marie-Pascale Pomey**1**,
MD, PhD; Hansi Peiris', BSc; SaphaBarkati*®, MD, MSc; Marie-Josée Brouillette"**3, MD; MarinaKlein*%*°, MD,
M Sc; Joseph Cox™**, MD, M Sc; Alexandra de Pokomandy™2*®, MD, M Sc; Jamil Asselah™, MD; Susan J Bartlett™®,
MD, PhD; Bertrand Lebouché">*°, MD, PhD

ICenter of Outcomes Research and Evaluation, Research Institute of the McGill Universi ty Health Centre, Montreal, QC, Canada
2Infectious Diseases and Immunity in Global Health Program, Research Institute of McGill University Health Centre, Montreal, QC, Canada
SChronic Viral 1liness Service, McGill University Health Centre, Montreal, QC, Canada

4Department of Biomedical Engineering, Polytechnique Montréal, Montreal, QC, Canada

5Department of Mathematics and Statistics, University of Montreal, Montreal, QC, Canada

6Department of Family Medicine, Faculty of Medicine and Health Sciences, McGill University, Montreal, QC, Canada

7See Acknowl edgments

8Department of Radiation Oncology, McGill University Health Centre, Montreal, QC, Canada

9Depa\rtment of Medicine, Faculty of Medicine and Health Sciences, McGill University, Montreal, QC, Canada

10Research Centre of the University of Montreal Hospital Centre, Montreal, QC, Canada

Hcentre of Excellence on Partnershi p with Patients and the Public, Montreal, QC, Canada

12Department of Health Policy, Management and Evaluation, School of Public Health, University of Montreal, Montreal, QC, Canada
13Department of Psychiatry, Faculty of Medicine and Health Sciences, McGill University, Montreal, QC, Canada

14Department of Epidemiology, Biostatistics and Occupational Health, Faculty of Medicine and Health Sciences, McGill University, Montreal, QC,
Canada

15Department of Medicine, Division of Medical Oncology, McGill University Health Centre, Montreal, QC, Canada

Corresponding Author:

Bertrand Lebouché, MD, PhD
Chronic Viral llIness Service

McGill University Health Centre
D02.4110 - Glen Site

1001 Decarie Blvd

Montreal, QC, H4A 3J1

Canada

Phone: 1 514 843 2090

Email: bertrand.lebouche@mcqill.ca

Abstract

Background: The COVID-19 pandemic was an unprecedent challenge to public health systems, with 95% of cases in Quebec
sent home for self-isolation. To ensure continuous care, we implemented an intervention supported by a patient portal (Opal) to
remotely monitor at-home patients with COVID-19 via daily self-reports of symptoms, vital signs, and mental health that were
reviewed by health care professionals.

Objective:  We describe the intervention’s implementation, focusing on the (1) process; (2) outcomes, including feasibility,
fidelity, acceptability, usability, and perceived response burden; and (3) barriers and facilitators encountered by stakeholders.
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Methods: The implementation followed a co-design approach operationalized through patient and stakeholder engagement.
Theintervention included a 14-day follow-up for each patient. I n the mixed methods study at the McGill University Health Centre
in Montreal, Quebec, participants completed questionnaires on implementation outcomes on days 1, 7, and 14. All scores were
examined against predefined success thresholds. Linear mixed models and generalized estimating equations were used to assess
changes in scores over time and whether they differed by sex, age, and race. Semistructured interviews were conducted with
expert patients, health care professionals, and coordinators for the qualitative analysis and submitted to thematic analysis guided
by the Consolidated Framework for |mplementation Research.

Results: In total, 51 participants were enrolled between December 2020 and March 2021; 49 (96%) were included in the
guantitative analysis. Observed recruitment and retention rates (51/52, 98% and 49/51, 96%) met the 75% feasibility success
threshold. Over 80% of the participants found it “quite easy/very easy” to complete the daily self-report, with a completion rate
(fidelity) of >75% and anonsignificant decreasing trend over time (from 100%, 49/49 to 82%, 40/49; P=.21). Mean acceptability
and usability scores at al time points exceeded the threshold of 4 out of 5. Acceptability scoresincreased significantly between
at least 2 time points (days 1, 7, and 14: mean 4.06, SD 0.57; mean 4.26, SD 0.59; and mean 4.25, SD 0.57; P=.04). Participants
aged >50 years reported significantly lower mean ease of use (usability) scoresthan younger participants (days 1, 7, and 14: mean
4.29, SD 0.91 vs mean 4.67, SD 0.45; mean 4.13, SD 0.89 vs mean 4.77, SD 0.35; and mean 4.24, SD 0.71 vs mean 4.72, SD
0.71; P=.004). In total, 28 stakeholders were interviewed between June and September 2021. Facilitators included a structured
implementation process, afocus on stakeholders' recommendations, the adjustability of theintervention, and theteam’semphasis
on safety. However, Opal’s thorough privacy protection measures and limited acute follow-up capacities were identified as
barriers, along with implementation delays due to data security—related institutional barriers.

Conclusions: The intervention attained targets across all studied implementation outcomes. Qualitative findings highlighted
the importance of stakeholder engagement. Telehealth tools have potential for the remote follow-up of acute health conditions.

International Registered Report Identifier (IRRID): RR2-10.2196/35760

(J Particip Med 2024;16:e48194) doi: 10.2196/48194
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Introduction

Background

COVID-19 isamajor public health concern. At the beginning
of the pandemic in 2020, the large number of patients attending
clinics for screening and treatment posed unprecedented
challenges for hospital management [1,2]. To allow hospitals
to focus on patients considered vulnerable and serioudly ill,
95% of those with COVID-19 infection in Quebec were sent
home for self-isolation and self-care. During this period, the
clinical features of people with COVID-19 infection were well
known: most presented mild or no symptoms during the first
week, but some deteriorated rapidly within hoursto daysin the
second week [3,4]. When apatient’s condition worsened, delays
in identification and treatment could lead to poor patient
outcomes, including death. Self-isolation was thus a source of
anxiety and distress, especially for people at risk of deterioration,
such as older adults and those living alone or with chronic
conditions [5,6].

To ensure continuous care and to address some of the
psychological implications of self-isolation [7], it became crucial
to hel p self-isolating patientswith COV1D-19 infection monitor
their health condition and maintain contact with health care
professionals. Telehealth, which uses telecommunication
technologies to deliver care and health services, can address
some of these challenges, empower its users, and efficiently
support self-management of care by enabling patientsto collect
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and remotely share hedlth information with heath care
professionals[8,9].

For thispurpose, Opal was apromising telehealth tool. Currently
used by >5000 patients, it is an award-winning patient portal
first implemented in the radiation-oncology department of the
McGill University Health Centre (MUHC) in 2018 [10]. A
patient portal is a connected platform (eg, website, software,
and app) that gives patients accessto aportion of their electronic
medical records, such astheir appointment calendar, laboratory
results, and health care provider's clinical notes. Co-designed
by expert patients [11], IT developers, and health care
professionals, Opal also provides, through a smartphone app
available in English and French, educational materials and
patient-reported outcome measures (PROMs) for completion
[12]. Physicians use Opal to remotely administer these through
a desktop dashboard.

Objectives

When COVID-19 was declared a globa pandemic, our team
was working on implementing Opal in HIV clinical care. We
redirected these efforts to support self-isolating patients with
COVID-19 infection, while helping them avoid face-to-face
interactionswith health care professionals[13]. This paper aims
to describe the intervention’s implementation, focusing on the
(1) process, (2) outcomes, including feasibility, fidelity,
acceptability, usability, and perceived response burden; and (3)
barriers and facilitators from the perspective of stakeholders.
The assessed clinical outcomes will be presented in another
manuscript.
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Methods

Implementation Strategy

Overview

This study followed the principles of co-design, which refers
to creative cooperative processesinvolving diverse experts and
potential end users during the planning and devel opment stages
of products, projects, or interventions[14,15]. Collaborationin
defining expectations and solutions can optimize the
implementation and outcomes of atelehealth-based intervention
[13].

We operationalized co-design through patient and stakeholder
engagement (PSE), that is, the meaningful involvement of
stakeholders affected by a given health condition and its
associated care, such as patients, health care professionals, and
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researchers, in potentially all steps of agiven project. PSE seeks
the coconstruction of knowledge [16-19] by emphasizing
deliberation in health-related decision-making [20,21], patient
autonomy [22], sensitive listening and accountability, and
partnerships [23]. PSE has been critical in the context of the
COVID-19 pandemic to ensure that research effectively and
rapidly translated into social and medical benefits [24]. Our
researcher-driven PSE framework [18,25,26] represents
activitiesranging from (1) information (informing patients and
stakeholders) and (2) consultation (obtaining and accounting
for patients’ and stakeholders’ perspectives) to (3) collaboration
(partnering with patients and stakehol dersin decision-making)
[27-30].

Inthis project, PSE included three phases (Figure 1): (1) solution
design; (2) technical integration and testing; and (3) apilot study
phase, including a low-load and a full-load run, which are
defined in the Study Design and Recruitment subsection.

Figure 1. Opa-COVID solution configuration and implementation timeline.
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The initial research team included 6 members. BL (MD, PhD,
principal investigator [Pl], and clinician-scientist), aCOVID-19
frontline physician; KE (PhD in public health) and Kedar KV
Mate (PhD in neurophysiotherapy), both experts in PROM
development; DL (PhD in anthropology), an expert in PSE;
ARC (PhD inimmunology), the research coordinator; and Y M
(MSc in engineering), the technical coordinator.

The research team recognized the possibility of using Opal to
follow patients with COVID-19 infection and secured funding
from the McGill Interdisciplinary Initiative in Infection and
Immunity Emergency COVID-19 Research Funding
(ECRF-R2-44) on April 20, 2020. BL and YM confirmed their
intention to implement Opa for the clinical follow-up of
self-isolating patients with COVID-19 infection with its IT
developersled by TH and John Kildea. BL, YM, KE, and Kedar
KV Mate then conducted a week-long first set of meetings to
broadly identify the target population for the intervention, the
proposed follow-up, and its overall mechanisms.

Subsequently, BL, DL, and Y M organized a series of meetings
with the Opal-COVID-19 expert patient committee consisting
of 3 patients who had recovered from COVID-19 infection, as
well as nurses (LDB and GT) and physicians, including
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infectious disease and public health specidlists (NK, SB, JC,
and MK) and a psychiatrist (MJB). During these meetings,
stakeholders made recommendations for the intervention, the
selection of PROMSs, and other data collection instruments.

Researchers and stakehol ders consensually decided that patients
would use Opal to self-report symptoms, vital signs, and mental
health daily using validated instruments (M ultimedia A ppendix
1). Responses to certain questions could trigger symptom
management counseling that provided guidance to patients; for
example, if apatient lost their sense of smell/taste, they would
be advised to avoid using inhaled or oral corticosteroids for
treatment and to contact the nurse for more information. Nurses
would review theresultsremotely and send appropriate feedback
based on their observations. Nurses could, for example, confirm
that a patient’s health status was stabl e or offer ateleconsultation
with aphysician. Theintervention lasted aminimum of 14 days
and could be extended if the patient’s condition required further
follow-up (eg, persistent symptoms). Medical devices(ie, pulse
oximeters and thermometers) were sent to patients who did not
have them, and educational materials (eg, government guidelines
and instructional videosfor medical devices) were prepared and
integrated into Opal.

In the meantime, KE and Kedar KV Mate collaborated to
prepare a pilot study protocol for this project.
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Technical | ntegration and Testing (June-November
2020)

Y M initiated ongoing exchanges with Opal developersthrough
email and videoconferencing to discussthe project requirements
and the technical aspects of configuring Opal for managing
patients with COVID-19 infection. They followed the Agile
framework [31] for project management and software
development, which was used during the initial devel opment
of Opal for managing patients with cancer [12]. The Agile
framework consists of an iterative approach interspersing
episodes of technical work on specific aspects of softwarewith
testing and debri efing with stakehol ders and testersfor feedback.

First, the IT devel opers adapted the clinical dashboard to make
it easier for nurses to access and track patients self-reports.
They also created and integrated electronic versions of the
selected PROM s and data collection toolsinto Opal, along with
educational materials. They configured standardized feedback
messages to patients, based on their daily self-report results,
and relevant appointment information.

Four prototype tests of functionality and usability were then
conducted over a2-month period. Beforeeachtest, YM provided
avideoconference training session to health care professionals
and expert patient committee members, introducing them to the
latest improvements in Opal. The expert patients tested Opal
on their personal device for 4 days and provided feedback (eg,
reporting bugs and suggesting improvements), while health care
professional s made recommendati ons concerning the dashboard.
On the basis of stakeholder feedback, devel opers adjusted Opal
after each test; for example, weintegrated a color code (red and
green) to encourage patient completion of essential aspects of
the self-report. In addition, Y M devel oped guidelinesfor health
care professionals participating in the pilot study with theinput
received during testing.

Piloting and Optimization (December 2020-March 2021)

This phase encompasses the pil ot study conducted at the MUHC
(Glen site) in Montreal, Quebec. This study was registered in
Clinical Trials.gov (NCT04978233). This study and its results
are described in the sections that follow. Three frontline nurses
(GT, NP, and LDB), a technical coordinator (YM), and a
research coordinator (ARC) ensured that the pilot testing was
conducted effectively, and an on-call physician was available
for consultation if necessary. Each nurse monitored and followed
up to 6 patient participants simultaneously.

Throughout the pilot study, feedback from users, including
patient participants and health care professionals, was recorded
in a coordinator logbook. Accordingly, the intervention and
implementation were optimized, promoting adaptability. The
adjustmentsincluded (1) modifying the self-report by changing
some questions from mandatory to optional and adding a“none
of the above” option to certain multiple-choice questions, (2)
implementing additional daily self-reportsfor participantswith
symptoms that required further observation, (3) proactively
contacting participants who did not respond for 3 consecutive
days, and (4) applying hotfixesfor bugs encountered during the
use of the registration system and clinical monitoring dashboard
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(eg, nonfunctional registration code system and incorrect last
check time for the questionnaire).

Study Design and Recruitment

Thispilot study used mixed quantitative and qualitative methods
to report implementation strategies and eval uate outcomes. The
previously published protocol [32] contains additional
methodological details on the study and its intervention. We
reported our findings by following the guidance provided by
the CONSORT (Consolidated Standards of Reporting Trials)
statement for pilot and feasibility studies (Multimedia A ppendix
2) [33,34] and the StaRl (Standards for Reporting
Implementation Studies; Multimedia Appendix 3) [35].

Participants were selected using convenience sampling [36].
Participant inclusion criteria were as follows: aged =18 years,
fluent in French or English, testing positive for COVID-19
infection at the MUHC and being instructed to self-isolate,
enrollment in Quebec's provincial health insurance plan,
comfortable with using health-related apps via a smart device
(eg, a smartphone) or having someone close by who is, and
possessing an internet connection. Exclusion criteriawere being
hospitalized, concurrent enrollment in another COVID-19
clinical trial, or having a cognitive impairment that prevented
participation.

When delivering a positive SARS-CoV-2 infection test result,
the MUHC test center staff briefly explained the study to the
patient and asked whether they wereinterested in participating.
The study coordinator then contacted interested individuals
either on the same day or the following day to schedule a
videoconference appointment to obtain consent. After consent,
the technical coordinator helped participants register on the
Opal app and offered training. Recruitment began with a
“low-load” run of 5 participants recruited from early to
mid-December 2020. Recruitment for the “full-load” run began
in January 2021 to include the remainder of the quantitative
study sample.

Onemonth after all patient follow-up ended with Opal,, we used
purposive expert sampling [25] to propose to expert patients,
health care professionals, and the coordinators of the study (ie,
IT developers and study staff) involved in any of the 3 phases
of the implementation to participate in a qualitative interview.
A research coordinator sent an email to these stakehol derswith
an invitation to schedule a qualitative interview. All agreed to
be interviewed.

Quantitative Data

Data Collection

The pilot study participants completed a 1-time
sociodemographic questionnaire on day 1 and a research
guestionnaire each week (ie, on days 1, 7, and 14 of the
intervention) on implementation outcomes, namely acceptability,
usability, and perceived response burden. To supplement the
assessment of usability, participants were asked in the daily
self-report whether they had help to complete the self-report.
Recruitment data and completion records of the daily self-reports
were recorded in the coordinator logbook to assess feasibility
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and fidelity. Success thresholds, outlined in the following
paragraphs, were set for each outcome.

To assess feasibility, that is, how successfully an intervention
can beused in agiven setting [37], we examined the recruitment
rate (ie, the proportion of eligible contacts enrolled in the study),
and the retention rate (ie, the proportion of participants who
remained enrolled for the whole duration of the intervention),
both with atarget of at least 75% [38].

We evaluated fidelity, the degree to which the intervention was
implemented as intended [37], by measuring the proportion of
participants who filled out the daily self-reports (completion
rate) every day for the duration of the intervention, also with a
minimum target of 75%.

To evaluate acceptability, which reflects how agreeable,
palatable, or satisfactory an intervention is perceived to be[37],
we adapted the Acceptability of Intervention Measure
(Multimedia Appendix 4) [39]. This scale consists of 6 items
rated on a5-point Likert scale, with scores averaged to produce
a summary score ranging from 1 to 5. In accordance with the
recommendations of the scale developers, a minimum average
score of 4 was considered indicative of high acceptability.

To assess usability, the extent to which using a product can
achieve specific goals [40], we used the Health Information
Technology Usabhility Evaluation Scale (Multimedia Appendix
4) [41]. Thisscaleis customizable and specifically designed to
eval uate tel eheal th technol ogy. We sel ected subscal es concerned
with perceived impact (3 items), usefulness (9 items), and ease
of use (5 items). The items were rated on a 5-point scale of
agreement and averaged to generate subscale scores ranging
from 1 to 5. Consistent with the previous threshold, the target
was amean score of at least 4 on each subscale.

Finally, we evaluated perceived response burden, represented
by the effort required to answer the daily self-reports on Opal,
by adapting asingle question with a 5-point response scale from
an existing survey, with scoresranging from 1to 5 (Multimedia
Appendix 4) [42]. We considered >80% of the participants
rating the perceived response burden as “quite easy” or “very
easy” as a SuCCess.

Statistical Analysis

The sample's sociodemographic characteristics were described
using frequency counts and proportions. These factors are
deemed important because patient portal use varies by
sociodemographic factors[9,43,44]. Indeed, capturing sex, age,
and racial group is essentia in portal research to assess
generdizability [45]. Hence, theimplementation outcomeswere
summarized with descriptive statistics and stratified by the
sel ected sociodemographic variables (sex, age, and racia group)
at days 1, 7 and 14. Acceptability and usability, treated as
continuous outcomes, were summarized using the minimum,
the maximum, and mean (SD). Feasibility, fidelity, and
perceived response burden, treated as ordinal outcomes, were
summarized using frequency counts and proportions.

We used linear mixed models to evaluate whether mean
acceptability and usability scores changed significantly over
time. The dependent variable for each model was the

https://jopm.jmir.org/2024/1/e48194

Maet al

implementation outcome considered, and the independent
variable wastime (days 1, 7, and 14). If, at each time point, the
outcome’'s mean score was greater than or equal to the
predefined successthreshold, we considered that the target was
met. If not, we used a 1-tailed t test to test the null hypothesis
of threshold nonattainment.

The evaluation of perceived response burden was similar to that
of acceptability and usability but with parameters estimated
using generalized estimating equations for ordinal data. To test
the null hypothesis of threshold nonattainment when the
observed proportion fell below the predefined successthreshold,
we used a 1-tailed z test.

To evaluate whether fidelity changed significantly over time,
we used a generalized estimating equations model for binary
data. The dependent variable was the completion rate, and the
independent variable was time (days 1 to 14). To test the null
hypothesis of threshold nonattainment when the observed
completion ratefell below the predefined successthreshold, we
used a 1-tailed z test.

Finaly, the analysis was repeated with the selected
sociodemographic variables added separately as independent
variablesto determine whether there were significant differences
in the associated implementati on outcomes between the groups
represented over time.

For all hypothesis tests, the significance level was set at 5%.
Qualitative Data

Data Collection

To better understand stakeholder experiences of the
implementation process, we conducted qualitative interviews
with the stakehol ders viavideoconferencing, using either Zoom
(Zoom Video Communications, Inc) or Skype (Micraosoft Corp).
Each interview lasted 30 to 45 minutes and was recorded.
Trained and experienced researchers conducted them in French
or English following a semistructured guide (Multimedia
Appendix 5) on the following themes. experiences with
COVID-19 or providing COVID-19—r€lated care, role in the
intervention’simplementation, perspective on the intervention,
and recommendations for improvement. The interview guide
included follow-up questions on each main theme.

Analysis

The interview recordings were transcribed verbatim and
deidentified, after which they were reviewed by DL. DL and
ML conducted an inductive-deductive thematic analysis [46]
using NVivo 12 (Lumivero). They used the Consolidated
Framework for Implementation Research (CFIR) [47], a
commonly used implementation science framework, to identify
influences on implementation. Using the CFIR's 5 broad
domains and 39 constructs, DL and ML deductively coded and
categorized interview content on the stakeholders’ experiences
of the intervention and its implementation. They used these
categories to identify themes associated with CFIR domains.
[llustrative quotes in French presented in this manuscript have
been trandlated into English. To ensure reliability, the results
were repeatedly discussed with coauthors.
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Ethics Approval

This study was approved by the MUHC Research Ethics Board
(2021-6763).

Results

Quantitative Results

Sociodemographic Characteristics

Figure 2 showsthe flow of participants through the pilot study.
From December 8, 2020, to February 23, 2021, a total of 51

Figure 2. Opal-COVID study participant flowchart.
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patients were enrolled in the study. Of these 51 patients, 2 (4%)
withdrew voluntarily before day 14, while 45 (88%) completed
the 14-day follow-up, and 4 (8%) had their follow-up extended
to 21 days because they were still symptomatic at day 14. All
participantswho completed at least 14 days of follow-up (49/51,
96%) were included in the analysis.

Prescreened via phone call:
expression of interest
(N=122)
Excluded (n=66)
» + Noncontactable (n=64)
¥ L + Declined to participate (n=2)
Assessed for eligibility
(n=56)
Excluded (n=5)
* + Did not meet inclusion criteria (n=4)
i L + Declined to participate (n=1)
Recruited
(n=51)
_( Excluded (n=2)
'L + Voluntarily withdrew (n=2)
Y
14-day follow-up completed
(n=49)
+ Extended 21-day follow-up completed (n=4)
Y

Analysis
(n=49)

|

The sociodemographic characteristics of the study sample are
described in Multimedia Appendix 6. As more than half of the
participants (25/49, 51%) chose not to disclose their income,
this variable was not reported. Table 1 displays the selected
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sociodemographic variables considered for further statistical
analysis. As 3 (6%) of the 49 participants did not provide
sociodemographic information, the sample size for analysis
with these variables was 46.
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Table 1. Descriptive statistics of the sociodemographic variables considered for statistical analysis (n=46).

Characteristics

Participants, n (%)

Sex
Female
Male
Agegroup (years)
18-50
51-70
Racial group
White
People of color

23 (50)
23 (50)

37 (80)
9 (20)

22 (48)
24 (52)

Feasihility, Fidelity, and Usability
In terms of feasihility, the observed recruitment rate was 98%

(51/52) and the retention rate was 96% (49/51), both of which
were above the predetermined success threshold of 75%.

Concerning fidelity, Figure 3A showsthe self-report compl etion
rates of participants (n=49) over time, which ranged from 78%
(38/49; day 1) to 100% (49/49 day 3) during the 14-day
follow-up. The target threshold of 75% was met at each time
point. The completion rates exhibited a slight tendency to
decrease over time, but these results were not statistically
significant (P=.21).

Figure 3. Self-report completion rates of participants (A) over time (n=49) and stratified by (B) sex (n=46), (C) age group (n=46), and (D) racial group

(n=46).

100

@
3

Completion rate, %
=
g

Completionrate, %

g

Day

Figure 3B shows the completion rates over time, stratified by
sex (n=46). For femal e participants (23/46, 50%), they ranged
from 78% (18/23; day 8) to 100% (23/23; days 2 and 3). For
male participants (23/46, 50%), they ranged from 65% (15/23;
day 1) to 100% (23/23; day 3). Overall, female participants had
a significantly higher fidelity rate over time than male
participants (P=.004).

Completion rates by age group over time (n=46) are shown in
Figure 3C. They ranged from 81% (30/37; days 8 and 12) to
100% (37/37; days 2 and 3) for participants aged 50 years
(37/46, 80%). Among participants aged >50 years (9/46, 20%),
completion ratesranged from 67% (6/9; days 1 and 14) to 100%

https://jopm.jmir.org/2024/1/e48194

Racial group
Pecple of color

Completion rate, %
g

70

Day

(9/9; days 3, 5, 10, and 11). No significant difference wasfound
in fidelity between the 2 age groups over time (P=.19).

Figure 3D shows completion rates over time stratified by racial
group (n=46). For participants of color (24/46, 52%), they
ranged from 75% (18/24; day 12) to 100% (24/24; days 3 and
11). For White participants (22/46, 48%), they ranged from
77% (17/22; day 8) to 100% (22/22; days 2 and 3). There was
no significant difference in fidelity between the 2 racial groups
over time (P=.72).

Table 2 displays the descriptive statistics for acceptability and
usability at each time point for the overall sample, as well as
for the sample stratified by sex, age, and racia group. For the
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overall sample, the P values correspond to the null hypothesis
of no mean difference between time points (day 1, day 7, and
day 14 of follow-up). For the sociodemographic group

Maet al

comparisons, the P values correspond to the null hypothesis of
no mean difference between groups.

Table 2. Descriptive statistics for the intervention’s acceptability and usability scores at each time point for the overall sample (n=49) and stratified

by the sociodemographic variables (n=46).

Sociodemographic variables Total (n=49)  Sex Age group (years) Racial group
Femde(n=23) Made (n=23) 18-50 (n=37) 51-70 (n=9) People of color  White (n=22)
(n=24)
Acceptability (Acceptability of Intervention Measure)
Day 1, mean (SD; min-max)  4.06 (0.57; 4.00 (0.65; 4.14(0.49; 4.02(0.57, 4.22 (0.58; 4.08 (0.70; 4.05 (0.41;
1.75-5.00) 1.75-5.00) 3.00-5.00) 1.75-5.00) 3.25-5.00) 1.75-5.00) 3.00-5.00)
Day 7, mean (SD; min-max)  4.26 (0.59; 4.32 (0.61; 4.25(0.49; 4.29(0.55; 4.28 (0.60; 4.33(0.59; 4.24 (0.52;
2.75-5.00) 2.75-5.00) 3.25-5.00) 2.75-5.00) 3.25-5.00) 2.75-5.00) 3.25-5.00)
Day 14, mean (SD; min-max)  4.23 (0.57; 4.32(0.71; 4.21(043; 4.28(0.59; 4.19 (0.61; 4.26 (0.60; 4.26 (0.57;
2.75-5.00) 2.75-5.00) 3.25-5.00) 2.75-5.00) 3.25-5.00) 2.75-5.00) 3.00-5.00)
P value 043 99° 99° 90° 90° 88° 88°
Usability
Per ceived impact
Day 1, mean (SD; min-max) 4.34 (0.71; 4.25(0.73; 441(0.71; 432(0.64 4.33(1.00; 4.44(0.68; 4.21(0.75;
2.67-5.00) 2.67-5.00) 3.00-5.00) 2.67-5.00) 3.00-5.00) 3.00-5.00) 2.67-5.00)
Day 7, mean (SD; min-max) 4.49 (0.66; 4.48 (0.74; 4.46 (0.60;  4.45 (0.66; 4.54 (0.75; 4.56 (0.65; 4.38 (0.69;
2.67-5.00) 2.67-5.00) 3.33-5.00) 2.67-5.00) 3.33-5.00) 2.67-5.00) 2.67-5.00)
Day 14, mean (SD; min- 4.40 (0.82; 4.44 (0.90; 4.30(0.78;  4.50(0.76; 3.85 (0.96; 4.25(0.92; 4.50 (0.74;
max) 1.00-5.00) 1.00-5.00) 2.33-5.00) 1.00-5.00) 2.33-5.00) 1.00-5.00) 2.33-5.00)
Pvalue 807 72° 72° 27° 27° 68° 68°
Usefulness
Day 1, mean (SD; min-max) 4.66 (0.47, 4.66 (0.45; 4.65(0.51; 4.69(0.40; 453 (0.72; 4.63 (0.56; 4.68 (0.38;
3.00-5.00) 3.67-5.00) 3.00-5.00) 3.67-5.00) 3.00-5.00) 3.00-5.00) 3.67-5.00)
Day 7, mean (SD; min-max) 4.68 (0.39; 4.70 (0.40; 4.66 (041, 4.71(0.36; 4,53 (0.54; 4.68 (0.42; 4.68 (0.39;
3.56-5.00) 3.56-5.00) 3.78-5.00)  3.56-5.00) 3.78-5.00) 3.78-5.00) 3.56-5.00)
Day 14, mean (SD; min- 4.60 (0.68; 4.57 (0.90; 4.62(0.46; 4.65(0.72; 4.37 (0.61,; 4.47 (0.90; 4.73 (0.36;
max) 1.00-5.00) 1.00-5.00) 3.67-5.00)  1.00-5.00) 3.67-5.00) 1.00-5.00) 3.89-5.00)
Pvalue 507 76" 76" 13° 13° 82° 82°
Ease of use
Day 1, mean (SD; min-max) 4.60 (0.57; 4.61 (0.51; 458 (0.65 4.67 (0.45; 4.29 (0.91; 4.49 (0.64; 4.71 (0.49;
3.00-5.00) 3.60-5.00) 3.00-5.00)  3.60-5.00) 3.00-5.00) 3.00-5.00) 3.20-5.00)
Day 7, mean (SD; min-max) 4.67 (0.53; 4.76 (0.37; 453(0.67; 4.77 (0.35; 4.13(0.89; 4.59 (0.61; 4.71 (0.47;
2.60-5.00) 4.00-5.00) 2.60-5.00)  4.00-5.00) 2.60-5.00) 2.60-5.00) 3.20-5.00)
Day 14, mean (SD; min- 4.64 (0.71; 4.64 (0.88; 461(0.56; 4.72(0.71; 4.24(0.71; 4.52 (0.94; 4.73(0.41;
max) 1.00-5.00) 1.00-5.00) 3.20-5.00)  1.00-5.00) 3.20-5.00) 1.00-5.00) 3.80-5.00)
P value 79 69 69 004 004 30° 30°

8 value corresponds to the null hypothesis of no mean difference between time points (days 1, 7, and 14 of follow-up).
bp value corresponds to the null hypothesis of no mean difference between groups.

The mean values of acceptability and usability were above the
set minimum of 4 at each time point. Their means increased
between day 1 and day 7 and stabilized or slightly decreased
between day 7 and day 14. Mean acceptability scores differed
significantly over time (P=.04); they increased from day 1 to
day 7 (P=.04) and from day 1 to day 14 (P=.07). No significant

https://jopm.jmir.org/2024/1/e48194

differences were found in mean usability scores between time
points.

Mean acceptability scores surpassed the required minimum of
4 at each time point for al sociodemographic groups. No
significant differenceswere found in mean acceptability scores
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between groups, for each variable considered, independent of
time point.

Mean usability scores were above the minimum threshold of 4
at each time point and for each sociodemographic variable. No
significant differences in mean usability scores were found
between groups, independent of time point, except for ease of
use. In this case, participants aged >50 years reported
significantly lower mean ease of use scores than younger
participants (P=.004).

In addition, among the 49 patients who completed the 14-day
follow-up, 3 (6%) were not able to completethe daily self-report

Maet al

by themselves and needed help from someone to complete it
for at least 1 day.

Perceived Response Burden

Table 3 displays the descriptive statistics for the perceived
response burden of completing the daily self-reports at each
time point for the overall sample and stratified by sex, age, and
racial group. For the overall sample, the P value corresponds
to the null hypothesis of no effect of time on the odds of being
at alower burden level, while for the sociodemographic group
comparisons, the P values refer to the null hypothesis of no
difference between groups in the odds of being at a lower
response burden level.

Table 3. Descriptive statistics for intervention-related response burden at each time point for the overall sample (n=49) and stratified by the

sociodemographic variables (n=46).

Day and response 2 ;I;zt)al (n=49),n  Sex Age group (years) Racial group
Female (n=23), Mae(n=23),n 18-50(n=37),n 51-70(n=9),n Peopleof color White(n=22); n
n (%) (%) (%) (%) (n=24),n (%) (%)
Day 1
1 22 (45) 10 (43) 11 (48) 17 (46) 4.(44) 10 (42) 11 (50)
2 20 (41) 11 (48) 9(39) 17 (46) 3(33) 11 (46) 9 (41)
3 3(6) 2(9) 1(4) 2(5) 1(11) 1(4) 2(9)
4 1(2) 0(0) 1(4) 0(0) 1(11) 1(4) 0(0)
5 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Missing 3(6) 0(0) 1(4) 1(3) 0(0) 1(4) 0(0)
Day 7
1 31(63) 16 (70) 13 (57) 25 (68) 4(44) 11 (46) 18 (82)
2 16 (33) 7(30) 8(35) 11 (30) 4.(44) 11 (46) 4(18)
3 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
4 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
5 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Missing 2 (4) 0(0) 2(9) 1(3) 1(11) 2(8) 0(0)
Day 14
1 32 (65) 17 (74) 12 (52) 24 (65) 5 (56) 15 (63) 14 (64)
2 13 (27) 4(17) 9(39) 11 (30) 2(22) 7(29) 6(27)
3 3(6) 1(4) 2(9) 1(3) 2(22) 1(4) 2(9)
4 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
5 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Missing 1(2) 1(4) 0(0) 1(3) 0(0) 1(4) 0(0)
P value® 21° 67° 67° 49° 49° 23° 23°

="very easy,” 2="quite easy,” 3="neither easy nor burdensome,’ 4="quite burdensome,” and 5="very burdensome.” “Missing” corresponds to the

missing value at each time point.

bp value corresponds to the null hypothesis of no effect of time on the odds of being at alower burden level.

P values refer to the null hypothesis of no difference between groupsin the odds of being at alower response burden level.

Surpassing our target, >80% of the participants at each time

point—86% (42/49) at day 1, 96% (47/49) at day 7, and 92%

(45/49) at day 14—rated completing the daily self-reports

https://jopm.jmir.org/2024/1/e48194

(response burden) as “quite easy” to “very easy,” with no
significant differences found between time points (P=.21).
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Approximately 80% of the participants in each
sociodemographic group found it “very easy” or “quite easy”
to complete the daily self-reports, with no significant difference
between groups, independent of time point.

Qualitative Results

A tota of 13 individuals participated in the interviews from
June to September 2021, including engaged expert patients
(n=3, 23% women who had recovered from COVID-19
infection), health care professionals (n=6, 46%, including the
Pl of the study; n=3, 50% research nurses, and n=2, 33%
physicians), and the coordinators (n=4, 31%, including n=1,
25% clinical study coordinator; n=1, 25% digital coordinator;
n=1, 25% laboratory coordinator; and n=1, 25% Opal manager).
The thematic analysis identified 8 themes of factors that
influenced the implementation process related to 10 constructs
across the 5 domains of the CFIR.

I mplementation Process

Planning: Structured Process

For the interviewed stakeholders, meetings held during the
“solution design” phase (Figure 1) enhanced feasibility by
providing guidance and structure in the intervention’'s
preparation, mainly by turning this process into a series of
manageable collective decisions about its key components, as
mentioned by a participant:

Meetings were quite structured. We had Zoom
meetings to discuss the questionnaire, and the
questions to include, details that we had to review...|
think these steps were well placed and framed, so the
project could be launched and useful for people.
[Expert patient 1]

Planning: Focus on Stakeholder Recommendations

Stakeholders highlighted the presence of different experts at
these meetings, including expert patients, physicians, nurses, a
psychiatrist, and I T developers, and how theintegration of their
perspectives improved quality and patient centeredness. The
same expert patient stated as follows:

Wewere several peoplerevising documents. We made
other revisions. Then we applied it and tested it
physically. And we gave feedback during Zoom
meetings with the two nurses, and | was there as a
“ patient” We could look at it, and answer questions,
and then [T developers] would do their thing making
surethat itis* user-friendly.” [Expert patient 1]

Engaging: Emphasis on Stakeholder Knowledge

Stakeholders described their involvement as alearning process
and an opportunity to share experience and expertise related to
COVID-19 infection, medical follow-up, and IT. The
implementation process led to a series of mutual training that
benefited stakeholders and facilitated feasibility:

Snce | am part of the team, they [health care
professionals] provided me with the overview, the
importance, and the significance of the study, which
is very interesting. [Coordinator; laboratory
coordinator]

https://jopm.jmir.org/2024/1/e48194
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The principal investigator is a physician with whom
we work, in the same clinic. We are three research
nurses, linked to an outpatient clinic. e see patients
in other research projectsfromthe clinic, so we know
about this kind of research and could share our
experience. Asother stakeholders, he approached us,
and it made a motivated team for the implementation.
It included the patient committee, which helped alot,
because they could test the app. [Health care
professional; nurse 3]

I ntervention

Security: Burdensome Privacy Protection M easures

Stakeholders who interacted with patient participants in the
pilot study mentioned that many had felt that these measures
were cumbersome or time consuming; for instance, astakehol der
stated as follows:

What patients didiked the most were the security
measures. They really disliked having to use such a
complex password with low and upper case, with
special characters. [Coordinator; clinical research
coordinator]

This aspect was identified as a barrier to usability, especially
ease of use.

Relative Advantage: Emphasis on Providing Safe Care for
All

Several stakeholders commented on how patient safety was set
as a priority throughout the implementation process, and this
aspect was identified as enhancing acceptability. They
highlighted the importance of both patients and health care
professionals feeling secure with the technology and the
intervention throughout the follow-up. Indeed, a stakeholder
presented the whole project as having emerged from a concern
for the safety of self-isolating patientswith COVID-19 infection:

[We had an initial meeting] to discuss basically the
algorithm and what steps should be taken to provide
safe and good care in the event that a patient
decompensates, who should be notified, should they
just beinformed to go to the emergency. [Health care
professional; physician 1]
Inthisvein, astakeholder, a patient expert who was al so ahealth
care professional, discussed theintervention as reassuring from
both the patient and professional perspectives:

For me, asanursg, | found it reassuring to touch base
every day with these patients, because they could
deteriorate very, very quickly. Often, we wait for them
tocall, or for their next appointment, it can bealong
time and there can be changes. These questionnaires
ask relevant questions on the condition itself. The
nurse can see it: “ They're deteriorating. | want to
talk with them. | want to understand what is going
on..” Asa patient, | find reassuring that my health
care team knows what is happening to me, and | do
not have to wait to become very sick to go to the
emergency room. And if I’'m worried, | can leave a
message. [Expert patient 2]
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Relative Advantage: Reduced Stress

Stakeholders commented that the intervention wasinstrumental
in providing patient participants with emotional support and
reducing stress associated with their health status. This aspect,
identified asfacilitating usefulness, was attributed to the access
acquired via the intervention to health care professionals and
to reliable information on COVID-19:

| think that [the information on COVID-19 within
Opal] isa bhig addition for patients because they are
at home, with COVID-19. They have many worries,
with everything they hear in the media. So, it could
reassure them. And to have somebody on the phone
toanswer questions, | thinkit'sreally something good
that could calm them and ease their preoccupations.
[Health care professional; nurse 3]

Adaptability: Certain Functionalities Require Further
Tailoring for Acute Follow-Up

Stakeholders explained that Opal was not perfectly adapted to
closely monitor acute conditions such as COVID-19 infection
(eg, administration and collection of daily surveys) probably
because it had been conceived for the clinical follow-up of
chronic conditions (eg, no integrated automated reminder
system). They consequently took measuresto encourage patient
participants to adhere to the intervention to optimize fidelity.
Mainly, study coordinators and health care professional s often
sent in-app text message reminders to patient participants for
them to complete daily self-reports, resulting in increased
workloads:

Before this project, Opal was used mainly by cancer
patients...As | said, even if the system allows to
distribute surveys, it's not very easy because it’s not
conceived to use questionnaires to monitor patients,
at least [not] every day. It's better for chronic
conditions with one consultation once every second
or third week. [Coordinator; digital coordinator]

Adaptability: Adjustable Intervention to Meet Emerging
Needs

Stakehol ders appreciated that the intervention could be adjusted
to individual patient needs, which enhanced usability; for
instance, the duration of participation was extended for certain
participants based on perceived risks (eg, when they were
infected with an emerging COVID-19 variant); some participants
were invited to answer >1 self-report on certain days to better
monitor their state (eg, if they showed risks of rapid
deterioration); 2 (4%) of the 49 participants applied questions
about symptoms, vital signs, and mental health to other
household members (eg, their children) with COVID-19
infection—without transmitting them to hedth care
professionals—who could not participate in the study to enable
monitoring; and patient participants and health care professionas
used tel ephone consultations more often than expected and for
unantici pated purposes (eg, to discuss achronic health condition,
learn how to use the oximeter, and discuss remote work
conditions in the context of self-isolation):

Flexibility, thisiswhat people enjoyed the most. Most
of all when patients were sicker. Even if the protocol

https://jopm.jmir.org/2024/1/e48194
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planned for a 14-day follow-up, we extended this
follow-up with three patients. One woman was very
worried about her son, but the son was excluded
because he was not an adult. But being in Opal, she
felt reassured as she could use the questions used in
Opal, and also employed the oximeter on her son.
[Coordinator; clinical research coordinator]

Patient participants reappropriated the study. We
hadn’t planned that they would call the nursesall the
time. It was not planned at all. And there were
contacts outside of the application. This is what is
interesting, they wanted to talk to the nurse, and have
Zoom consultations. [Health care professional; PI]

Inner and Outer Settings

Networ ksand Communication: Delays Dueto I nstitutional
Barriers

For stakeholders, an important barrier to feasibility was the
institutional approval process for Opal’s protection measures
to ensure patient privacy and data security. A coordinator noted
asfollows:

We were delayed by the ethics committee because of
concerns about the safety of patient data. The
committees were very worried, and they put a lot of
conditions. [Coordinator; digital coordinator]

Another stakeholder provided the following comment:

We were completely blocked by the security
department, aninternal MUHC ingtitution responsible
for validating all “ IT tools!” | think they blocked us
for about four months. We could not submit the
project to Ethics, we could not finish it. We only
received ethics approval in December, and the
approval fromthisinstitution within the MUHC, and
thisiswhy we started in December to include patients.
Otherwise, we could have started before. [Health care
professional; Pl]
These measures delayed the institutional approval for the
implementation of the intervention, as well as the recruitment
of patient participants.

Discussion

Principal Findings

This paper reports on the implementation of a patient portal
(Opal) configured to support the follow-up of self-isolating
patientswith COVID-19 infection. A mixed methods pilot study
was conducted to test and evaluate the intervention's
implementation with 49 patient participants who used Opal for
a least 14 days. Quantitatively, the implementation was
evaluated with research questionnaires administered to patients
on theintervention’'s acceptability, usability (including perceived
impact, usefulness, and ease of use), and perceived response
burden, as well as through descriptive statistics on feasibility
and fidelity. Qualitatively, semistructured interviews on
implementation barriers and facilitators were held with 13
stakeholders of theintervention, including expert patients, health
care professionals, and coordinators.
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The COVID-19 pandemic has led to the development of
numerous remote monitoring programs to support patients as
well as hedlth care systems. Initially focused on discharge
follow-up of admitted patients [48-50], the technology was
expanded to direct remote monitoring of patients in home
isolation who had tested positive for COVID-19 infection and
those who were suspected of having been infected with
COVID-19 [51-58]. Multiple studies have shown that such
interventions can help patients better manage their symptoms
at home and reduce patient hospitalization or rehospitalization
rates[48-50,53,54,56,57]. Patients could also beidentified and
admitted in a timelier manner after their condition worsened,
reflecting the fact that remote monitoring programs are a good
way to ease the management of hospital beds and reduce the
burden on the health care system during a pandemic [52,55-58].
However, 2 systematic reviews on COVID-19 remote home
monitoring programs noted the lack of implementation research
on these technologies and attention to stakeholder perspectives
[59,60]. Our study fills this gap by describing PSE throughout
the implementation process and by analyzing stakeholder
experiences, providing evidence for co-design through PSE.

Health information technol ogies have the potential to increase
accessto health care, but digital dividesrelated to limited access
to technology or technological literacy may alienate certain
groups, such as women, older people, or certain ethnic or
racialized groups [61,62]. The literature highlights the need to
consider equity when implementing telehealth interventions
and reduce these divides [63,64]. In this regard, the
sociodemographic profiles of the pilot study participants were
relatively diverse: nearly half (23/49, 47%) were female, close
to half (24/49, 49%) were people of color, and almost a fifth
(9/49, 18%) were aged >50 years. Nevertheless, we achieved
the minimum success thresholds set for al included
implementation outcomes (ie, fidelity, feasibility, acceptability,
usability, and perceived response burden), at al time pointsand
across all sociodemographic groups considered. Hence, we can
conclude that the intervention was feasible in the context of
implementation.

The positive feasibility and fidelity results support the
intervention’s viability. The 98% (51/52) recruitment rate
indicates that self-isolating patients wanted to stay connected
to the health system, which the Opal patient portal’s smartphone
app alowed. Given the delays caused by institutional barriers
in both solution deployment and patient recruitment, we started
the study only during the second wave of COVID-19 in Quebec,
and participants were often enrolled on or after the third day of
a positive test confirmation. The team was concerned that the
14-day routine follow-up, initially chosen according to official
guidelines, was too long. Research suggests that half of those
who download mobile health apps stop using them because of
loss of interest, high data entry burden, or hidden costs [65].
While we observed a dlight decrease in fidelity over time, this
change was not significant. It was also found that femae
participants had significantly higher fidelity over timethan male
participants (P=.004). This is consistent with research that
suggests that women are usually more concerned about health
issues and more likely to report their health care problems than
men [66]. In sum, the 96% (49/51) retention rate and >80%
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response rate to the self-reports exceeded researchers
expectations. The Opal intervention for COVID-19 seems to
have responded well to the needs of the target population, and
patient and stakeholder involvement throughout the
configuration and implementation processlikely contributed to
the positive feasibility and fidelity results.

One explanation for the high retention rate may lie in the
participants' high acceptability ratings of the intervention,
which, in turn, may have been fostered by the co-design
approach taken in the planning phase. This allowed the
intervention to be refined based on suggestions from arange of
perspectives and areas of expertise. Previous studies have
underscored the ability of PSE to improve the acceptability of
studies [60,67], and our results suggest its utility for telehealth
intervention—based studies. Furthermore, in situations where
participants are self-isolating and have little knowledge of
COVID-19, it is important to design interventions with their
safety as a primary concern. In this case, the intervention
contributed to ensure safety, which also contributed to its
acceptability. Similarly, it is worth noting the significant
increase in the acceptability score observed between day 1 and
day 7 (from mean 4.06, SD 0.57 to mean 4.26, SD 0.59). This
increase resonates with models of acceptance of health IT that
imply that the use of the technology contributes to acceptance
[68]. In other words, acceptability tends to increase over time
as users learn to use a technology and if they are satisfied by
its quality and the servicesit provides [69].

Theusability of Opal for COVID-19 remotefollow-up wasalso
demonstrated. Our resultsindicate that it wasimpactful,, useful ,
and easy to use. We only noted a significant difference on this
outcome for 1 sociodemographic variable: age. People aged
>50 years showed significantly lower mean ratings of ease of
use than younger participants. Whilethe sasmple size of thisage
group was very small (9/46, 20%), the qualitative results suggest
that the rigorous privacy protection mechanisms were an
implementation barrier. Opal has a complex password
combination requirement, which can be challenging for older
users. Moreover, Opal automatically logs users out of their
accounts if they are inactive for >5 minutes. This can result in
users having to log in repeatedly to complete self-reportsif they
are interrupted. The balance between usability and security
could be further considered in the future [70].

By contrast, our qualitative results, particularly the themes
identified for the “ adaptability” construct, suggest that usability
was contingent on the reactiveness of stakeholders; for example,
health care professionals offered more teleconsultations than
expected and, in some cases, provided support to patients’ family
members who also had contracted COVID-19 infection.
Furthermore, the technical team sent more reminders than
expected to patients to fill out their daily self-reports. Indeed,
timely feedback and support to usersisimportant to ensure the
usability of telehealth technologies [71]. Similar to a previous
study [72], this may increase stakeholder workload, especially
when there is still room for improvement in the technology.
However, our qualitative results suggest that these adaptations
were not seen as a burden to stakeholders. The literature on the
impacts of such tools onworkload suggeststhat any extraeffort
by service providers may be compensated by an increased ability
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to identify information that would otherwise have been missed
and intervene early to avoid worse outcomes [ 73,74]. What may
have occurred instead was a reprioritization of work time
[73,74]. Such benefits were also seen by stakeholders as part
of the ultimate purpose of this project, which was to increase
access to care, promote safety, and reduce mental stress for
homebound, self-isolating patients with COVID-19 infection.
Nonetheless, on the technical front, future implementation will
require more advanced automation of such features asreminders.
Further assessment of the costs associated with potential
large-scale implementation of this intervention, including
workforce requirements, is also recommended. Future studies
could analyze its cost-effectiveness and, to facilitate more
efficient staffing, document the reorientation of human
interactions necessitated when using a patient portal.

It is finally worth noting that >80% of the patient participants
found it “quite easy” or “very easy” to answer the self-reports
viaOpal. Overall, 94% (46/49) of the patient participants were
able to complete daily self-reports by themselves. Both results
illustrate the feasibility of sharing information with the health
careteam through the patient portal by answering electronically
administrated PROMsin mild COVID-19 infection conditions,
further supporting the usability of the intervention.

Limitations

We acknowledge several limitations of this study. First, the
sample size of this pilot study was small. Furthermore,
participants were recruited through convenience sampling,
potentially contributing to sampling bias; for instance,
participants may have been more willing to participate and to
rate the intervention favorably. Patient participants were also
screened at a single institution in Montreal. Therefore, the
generalizability of our findings to other geographic areas is
limited. Future similar studies should consider increasing their
sample size, adding a control group (eg, a control group that
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only receives daily telehealth check-ins from health care
providers), and including multiple study sites to enhance the
reliability of their findings.

Second, for technical reasonsrelated to participant identification,
enrollment in Quebec’s provincial health insurance plan was
necessary for inclusion in the study, which led usto exclude 4
potential patient participants who were members of populations
considered vulnerable during the COVID-19 pandemic (eg,
international students and resettled refugees) [75,76]. As such,
the intervention may have contributed to health care inequity.
Future improvements to the identification system could help
alleviate thisissue.

Finaly, the qualitative interviews with stakeholders were
conducted 1 month after compl eting quantitative data collection,
which may have introduced recall bias.

Conclusions

Thiswork illustrates how PSE can enable co-design, including
the devel opment and implementation of atelehealth intervention
for remote follow-up of an emerging acute condition (ie,
COVID-19 infection), in this case, by making configurational
changesto apatient portal used for chronic disease management.
The mixed methods pilot study design provided a detailed
understanding of the positive implementation outcomes of the
intervention and identified some barriers. Thresholds were
attained or surpassed for the feasihility, fidelity, usability,
acceptability, and perceived response burden of theintervention,
and the qualitative findings highlighted the importance of PSE
in the configuration and implementation processes. These data
aso further demonstrate the significant potential of such
telehealth tools for managing acute but stable illnesses or
medical conditions that require remote follow-up. Future work
can be devoted to further tail oring such interventions, improving
the balance of usability and security measures, and assessing
the cost of large-scale implementation.

Thisstudy secured funding from the McGill Interdisciplinary Initiativein Infection and Immunity Emergency COVID-19 Research
Funding (ECRF-R2-44; principal investigator [PI]: BL) and from the Canadian Institutes of Health Research (CIHR) Strategy
for Patient-Oriented Research Québec Support Unit—Methodological Developments (M006; Pl: BL). MPP and BL received a
CIHR Operating Grant (VR4-172769) under COVID-19 Rapid Research Funding Opportunity—Clinical Management & Health
System Interventionsfor the project titled “ Real time eval uation of the deployment of connected technol ogies and of the partnership
of services and care during the COVID-19 sanitary crisis—the Techno-COVID-Partnership program” (2020-2021) to support
the evaluation of this study.

Y M issupported by the postgraduate schol arship—doctoral program from the Natural Sciences and Engineering Research Council
and adoctoral research award from the Fonds de recherche du Québec—Nature et technol ogies. NK is supported by a career award
from the Fonds de recherche du Québec—Santé (Junior 1). MPP is supported by a senior career award financed by the Fonds de
recherche du Québec—Santé, the Centre de Recherche du Centre Hospitalier del’ Université de Montréal, and the Québec Ministry
of Health and Socia Services. BL issupported by 2 career awards—asenior salary award from Fonds de recherche du Québec—Santé
(311200) and the L E 250 from the Québec Ministry of Health and Social Servicesfor researchersin family medicine—and holds
a CIHR Strategy for Patient-Oriented Research Mentorship Chair in Innovative Clinical Trials for HIV Care. MK is supported
by a Tier 1 Canada Research Chair. The funding sources had no role in the design of this study and were not involved in the
interpretation of the results or the decision to submit them for publication.

The authors acknowledge the development and operation of Opal as an in-kind support provided by the Opal Health Informatics
Group at the Research Ingtitute of the McGill University Health Centre (MUHC). Opal’s devel opment and operation at the MUHC
was facilitated by a MEDTEQ+ Fonds de soutien a I’innovation en santé et en services sociaux grant (Pl: John Kildea) as well
as by the generous support of the Montreal General Hospital Foundation, the Cedars Cancer Foundation, the MUHC Foundation,

https://jopm.jmir.org/2024/1/e48194 J Particip Med 2024 | vol. 16 | e48194 | p. 13

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE Maet a

and the Montreal Children’s Hospital Foundation. The authors also acknowledge helpful conversations with John Kildea during
the configuration of Opal and the preparation of the McGill Interdisciplinary Initiative in Infection and Immunity grant application.

The authors thank the Chronic Viral 1lIness Service research team, particularly the nurses of the clinical monitoring team, LDB,
GT, and NP. The authors also thank the laboratory research personnel responsible for shipping the medical equipment to the
study participants. Finally, the authors thank Kedar KV Mate for his help and advice during the initial phase of the study.

The names of the members of the Opal-COVID-19 patient expert committee cannot be provided because they are patients, and
their names must remain confidential.

Data Availability
The datasets generated and analyzed during this study are available from the corresponding author on reasonable request.

Authors Contributions

YM, DL, KE, ARC, NK, MPP, SB, MK, SJB, BL, and the Opal—-COVID-19 patient expert committee helped design the study,
the intervention, and the data collection tools. YM, TH, and JA configured the Opal app for the COVID-19 follow-up. LDB, GT,
NP, NK, SB, MJB, JC, AdP, and BL participated in the remote monitoring and teleconsultations with the study participants. YM,
DL, and ARC contributed to data collection. YM and SV completed the statistical analysis. DL and ML completed the qualitative
analysis. YM, DL, SV, and BL wrote the manuscript. All authors critically reviewed the manuscript and approved the final
version.

Conflictsof Interest

BL has received research support, consulting fees, and speaker fees from ViiV Hedthcare, Merck, and Gilead Sciences. NK
reports research funding from Gilead Sciences; advisory fees from Gilead Sciences, ViiV Healthcare, Merck, and AbbVie; and
speaker fees from Gilead Sciences and Merck (all outside of the submitted work). MK received research support and consulting
feesfrom ViiV Healthcare, AbbVie, and Gilead Sciences. All other authors declare no conflicts of interest.

Multimedia Appendix 1

Opal-COVID study daily self-report.
[DOC File, 74 KB-Multimedia Appendix 1]

Multimedia Appendix 2

CONSORT (Consolidated Standards of Reporting Trials) feasibility guidelines.
[PDF File (Adobe PDF File), 112 KB-Multimedia Appendix 2]

Multimedia Appendix 3

StaR| (Standards for Reporting Implementation Studies) guidelines.
[PDE File (Adobe PDF File), 221 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Study questionnaire (adapted A cceptability of Intervention Measure, Health Information Technology Usability Evaluation Scale,
and questionnaire for perceived response burden).
[DOC File, 62 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Qualitative interview guide.
[DOC File, 40 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Sociodemographic characteristics of the study sample.
[PDE File (Adobe PDF File), 16 KB-Multimedia Appendix 6]

References

1. ArmocidaB, Formenti B, Ussa S, PalestraF, Missoni E. The Italian health system and the COVID-19 challenge. Lancet
Public Health. May 2020;5(5):€253. [FREE Full text] [doi: 10.1016/S2468-2667(20)30074-8] [Medline: 32220653]

https://jopm.jmir.org/2024/1/e48194 J Particip Med 2024 | vol. 16 | e48194 | p. 14
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app1.doc&filename=c2831a13775bcc036d99c3cd3355b7f8.doc
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app1.doc&filename=c2831a13775bcc036d99c3cd3355b7f8.doc
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app2.pdf&filename=1077ddb51396ca048e22a9685c5ecc84.pdf
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app2.pdf&filename=1077ddb51396ca048e22a9685c5ecc84.pdf
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app3.pdf&filename=2b8189ee3080ee0a5f0ae772fd1dace4.pdf
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app3.pdf&filename=2b8189ee3080ee0a5f0ae772fd1dace4.pdf
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app4.doc&filename=d7be60ef086bdaa1ff63e91c19224706.doc
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app4.doc&filename=d7be60ef086bdaa1ff63e91c19224706.doc
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app5.doc&filename=92a87f9876afbbb810b40ec8a6b0748f.doc
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app5.doc&filename=92a87f9876afbbb810b40ec8a6b0748f.doc
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app6.pdf&filename=59acb43ac930c94f319d90070a8d64db.pdf
https://jmir.org/api/download?alt_name=jopm_v16i1e48194_app6.pdf&filename=59acb43ac930c94f319d90070a8d64db.pdf
https://linkinghub.elsevier.com/retrieve/pii/S2468-2667(20)30074-8
http://dx.doi.org/10.1016/S2468-2667(20)30074-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32220653&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE Maet a

2.

©

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Legido-Quigley H, Mateos-Garcia JT, Campos VR, Gea-Sanchez M, Muntaner C, McKee M. Theresilience of the Spanish
health system against the COVID-19 pandemic. Lancet Public Health. May 2020;5(5):€251-e252. [FREE Full text] [doi:
10.1016/S2468-2667(20)30060-8] [Medline: 32199083]

COVID-19 Investigation Team. Clinical and virologic characteristics of the first 12 patients with coronavirus disease 2019
(COVID-19) inthe United States. Nat Med. Jul 2020;26(6):861-868. [doi: 10.1038/s41591-020-0877-5] [Medline: 32327757]
ZhouF, YuT,DuR, FanG, LiuY, Liu Z, et a. Clinical course and risk factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. Mar 28, 2020;395(10229):1054-1062. [ FREE Full text]
[doi: 10.1016/S0140-6736(20)30566-3] [Medline: 32171076]

Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson KW, the Northwell COVID-19 Research
Consortium, et al. Presenting characteristics, comorbidities, and outcomes among 5700 patients hospitalized with COVID-19
in the New York City area. JAMA. May 26, 2020;323(20):2052-2059. [FREE Full text] [doi: 10.1001/jama.2020.6775]
[Medline: 32320003]

Wu C, Chen X, Cai Y, XiaJ, Zhou X, Xu S, et a. Risk factors associated with acute respiratory distress syndrome and
death in patientswith coronavirus disease 2019 pneumoniain Wuhan, China. JAMA Intern Med. Jul 01, 2020;180(7):934-943.
[FREE Full text] [doi: 10.1001/jamainternmed.2020.0994] [Medline: 32167524]

Brooks SK, Smith LE, Webster RK, Weston D, Woodland L, Hall 1, et al. The impact of unplanned school closure on
children's social contact: rapid evidence review. Euro Surveill. Apr 2020;25(13):2000188. [FREE Full text] [doi:
10.2807/1560-7917.ES.2020.25.13.2000188] [Medline: 32265006]

James J, Hibbard J, Agres T, Lott R, Dentzer S. Health policy brief: patient engagement. Health Aff. 2013;33(6):1-6.
Irizarry T, DeVito Dabbs A, Curran CR. Patient portals and patient engagement: astate of the science review. JMed Internet
Res. Jun 23, 2015;17(6):€148. [FREE Full text] [doi: 10.2196/jmir.4255] [Medline: 26104044]

Opal homepage. Opal. URL : https://www.opal medapps.com/ [accessed 2024-10-25]

Cordier JF. The expert patient: towards anovel definition. Eur Respir J. Oct 2014;44(4):853-857. [FREE Full text] [doi:
10.1183/09031936.00027414] [Medline: 25271227]

Kildea J, Battista J, Cabral B, Hendren L, Herrera D, Hijal T, et a. Design and development of a person-centered patient
portal using participatory stakeholder co-design. JMed Internet Res. Feb 11, 2019;21(2):e11371. [FREE Full text] [doi:
10.2196/11371] [Medline: 30741643]

Alhomod AS, Alzahrani S. Patient empowerment via mobile personal health records and mobile health applications: a
review of the current use. In: Proceedings of the Portland International Conference on Management of Engineering and
Technology. 2019. Presented at: PICMET 2019; August 25-29, 2019; Portland, OR. [doi: 10.23919/picmet.2019.8893847]
Slattery P, Saeri AK, Bragge P. Research co-design in health: arapid overview of reviews. Health Res Policy Syst. Feb
11, 2020;18(1):17. [FREE Full text] [doi: 10.1186/s12961-020-0528-9] [Medline: 32046728]

Steen M, Manschot MA, de Koning N. Benefits of co-design in service design projects. Int JDes. Aug 2011;5(2). [FREE
Full text]

Carman KL, Dardess P, Maurer M, Sofaer S, Adams K, Bechtel C, et al. Patient and family engagement: a framework for
understanding the elements and devel oping interventions and policies. Health Aff (Millwood). Feb 2013;32(2):223-231.
[doi: 10.1377/hithaff.2012.1133] [Medline: 23381514]

Domecq JP, Prutsky G, Elraiyah T, Wang Z, Nabhan M, Shippee N, et al. Patient engagement in research: a systematic
review. BMC Health Serv Res. Feb 26, 2014;14(1):89. [FREE Full text] [doi: 10.1186/1472-6963-14-89] [Medline:
24568690]

Pomey MP, FloraL, Karazivan P, Dumez V, Lebel P, Vanier MC, et a. The “Montreal model”: issues of the relational
partnership between patients and health professionals. Public Health. 2015:41-50. [doi: 10.3917/spub.150.0041]

Shippee ND, Domecq Garces JP, Prutsky Lopez GJ, Wang Z, Elraiyah TA, Nabhan M, et a. Patient and service user
engagement in research: a systematic review and synthesized framework. Health Expect. Oct 2015;18(5):1151-1166. [FREE
Full text] [doi: 10.1111/hex.12090] [Medline: 23731468]

Bruni RA, Laupacis A, Levinson W, Martin DK. Public involvement in the priority setting activities of await time
management initiative: a qualitative case study. BMC Health Serv Res. Nov 16, 2007;7:186. [FREE Full text] [doi:
10.1186/1472-6963-7-186] [Medline: 18021393]

Diaz Del Campo P, Gracia J, Blasco JA, Andradas E. A strategy for patient involvement in clinical practice guidelines:
methodological approaches. BMJ Qual Saf. Sep 02, 2011;20(9):779-784. [doi: 10.1136/bmjgs.2010.049031] [Medline;
21460393]

Grande SW, Faber MJ, Durand MA, Thompson R, Elwyn G. A classification model of patient engagement methods and
assessment of their feasibility in real-world settings. Patient Educ Couns. May 2014;95(2):281-287. [doi:
10.1016/j.pec.2014.01.016] [Medline: 24582473]

Forbat L, Hubbard G, Kearney N. Patient and public involvement: models and muddles. J Clin Nurs. Sep
2009;18(18):2547-2554. [doi: 10.1111/j.1365-2702.2008.02519.x] [Medline: 19207798]

Shah SK, Miller FG, Darton TC, Duenas D, Emerson C, Lynch HF, et al. Ethics of controlled human infection to address
COVID-19. Science. May 22, 2020;368(6493):832-834. [FREE Full text] [doi: 10.1126/science.abc1076] [Medline:
32381590]

https://jopm.jmir.org/2024/1/e48194 J Particip Med 2024 | vol. 16 | e48194 | p. 15

(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S2468-2667(20)30060-8
http://dx.doi.org/10.1016/S2468-2667(20)30060-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32199083&dopt=Abstract
http://dx.doi.org/10.1038/s41591-020-0877-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32327757&dopt=Abstract
https://europepmc.org/abstract/MED/32171076
http://dx.doi.org/10.1016/S0140-6736(20)30566-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32171076&dopt=Abstract
https://europepmc.org/abstract/MED/32320003
http://dx.doi.org/10.1001/jama.2020.6775
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32320003&dopt=Abstract
https://europepmc.org/abstract/MED/32167524
http://dx.doi.org/10.1001/jamainternmed.2020.0994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32167524&dopt=Abstract
http://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.13.2000188
http://dx.doi.org/10.2807/1560-7917.ES.2020.25.13.2000188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32265006&dopt=Abstract
https://www.jmir.org/2015/6/e148/
http://dx.doi.org/10.2196/jmir.4255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26104044&dopt=Abstract
https://www.opalmedapps.com/
http://erj.ersjournals.com/cgi/pmidlookup?view=long&pmid=25271227
http://dx.doi.org/10.1183/09031936.00027414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25271227&dopt=Abstract
https://www.jmir.org/2019/2/e11371/
http://dx.doi.org/10.2196/11371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30741643&dopt=Abstract
http://dx.doi.org/10.23919/picmet.2019.8893847
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-020-0528-9
http://dx.doi.org/10.1186/s12961-020-0528-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32046728&dopt=Abstract
https://www.researchgate.net/publication/254756409_Benefits_of_Co-design_in_Service_Design_Projects#:~:text=These%20benefits%20are%20related%20to,associated%20benefits%2C%20to%20these%20goals
https://www.researchgate.net/publication/254756409_Benefits_of_Co-design_in_Service_Design_Projects#:~:text=These%20benefits%20are%20related%20to,associated%20benefits%2C%20to%20these%20goals
http://dx.doi.org/10.1377/hlthaff.2012.1133
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23381514&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-89
http://dx.doi.org/10.1186/1472-6963-14-89
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24568690&dopt=Abstract
http://dx.doi.org/10.3917/spub.150.0041
http://hdl.handle.net/2027.42/113737
http://hdl.handle.net/2027.42/113737
http://dx.doi.org/10.1111/hex.12090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23731468&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-7-186
http://dx.doi.org/10.1186/1472-6963-7-186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18021393&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs.2010.049031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21460393&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2014.01.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24582473&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2702.2008.02519.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19207798&dopt=Abstract
https://eprints.whiterose.ac.uk/160725/
http://dx.doi.org/10.1126/science.abc1076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32381590&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE Maet a

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

Briefing notes for researchers - public involvement in NHS, health and social care research. National Institute for Health
and Care Excellence. Apr 5, 2021. URL: https.//www.nihr.ac.uk/

briefing-notes-researchers-public-invol vement-nhs-heal th-and-social -care-research [accessed 2024-10-25]

Kirwan JR, deWit M, Frank L, Haywood KL, Salek S, Brace-McDonnell S, et al. Emerging guidelinesfor patient engagement
inresearch. Value Health. Mar 2017;20(3):481-486. [ FREE Full text] [doi: 10.1016/j.jval.2016.10.003] [Medline: 28292494]
A resource toolkit for engaging patient and families at the planning table. The Center of Excellence on Partnership with
Patients and the Public. URL: https.//ceppp.ca/en/eval uation-toolkit/

arresource-tool kit-for-engaging-pati ent-and-families-at-the-planning-tabl e/ [accessed 2024-10-25]

Nelimarkka M, Nonnecke B, Krishnan S, Aitumurto T, Catterson D, Crittenden C, et al. Comparing three online civic
engagement platforms using the spectrum of public participation. Center for Information Technology Research in the
Interest of Society (CITRIS). 2014. URL: https://escholarship.org/uc/item/0bz755bj [accessed 2024-10-25]

Bellows M, Kovacs Burns K, Jackson K, Surgeoner B, Gallivan J. Meaningful and effective patient engagement: what
matters most to stakeholders. Patient Exp J. Apr 29, 2015;2(1):18-28. [doi: 10.35680/2372-0247.1069]

Pomey M, Lebel P. Patient engagement: the Quebec path. HealthcarePapers. Oct 2016;16(2):80-85. [doi:
10.12927/hcpap.2017.24998]

Beck K, Beedle M, van Bennekum A, Cockburn A, Cunningham W, Fowler M, et al. Manifesto for agile software
development. Ward Cunningham. 2001. URL : https://agilemanifesto.org/ [accessed 2024-10-25]

Lessard D, Engler K, MaY, Rodriguez Cruz A, Vicente S, Opal-COVID-19 Patient Expert Committee, et al. Remote
follow-up of self-isolating patients with COVID-19 using a patient portal: protocol for a mixed methods pilot study
(Opal-COVID study). IMIR Res Protoc. Aug 18, 2022;11(8):e35760. [FREE Full text] [doi: 10.2196/35760] [Medline:
35820054]

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, et al. CONSORT 2010 statement: extension to
randomised pilot and feasibility trials. Pilot Feasibility Stud. 2016;2:64. [FREE Full text] [doi: 10.1186/s40814-016-0105-8]
[Medline: 27965879]

ThabaneL, Hopewell S, Lancaster GA, Bond CM, Coleman CL, Campbell MJ, et al. Methods and processesfor devel opment
of a CONSORT extension for reporting pilot randomized controlled trials. Pilot Feasibility Stud. 2016;2:25. [FREE Full
text] [doi: 10.1186/s40814-016-0065-z] [Medline: 27965844]

Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ, et al. Standards for Reporting Implementation
Studies (StaRl) statement. BMJ. Mar 06, 2017;356:16795. [ FREE Full text] [doi: 10.1136/bmj.i6795] [Medline: 28264797]
Etikan I, Musa SA, Alkassim RS. Comparison of convenience sampling and purposive sampling. Am J Theor Appl Stat.
2016;5(1):1. [doi: 10.11648/].ajtas.20160501.11]

Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for implementation research:
conceptual distinctions, measurement challenges, and research agenda. Adm Policy Ment Health. Mar 2011;38(2):65-76.
[FREE Full text] [doi: 10.1007/s10488-010-0319-7] [Medline: 20957426]

Smith BE, Hendrick P, Bateman M, Moffatt F, Rathleff MS, Selfe J, et al. A loaded self-managed exercise programme for
patellofemoral pain: a mixed methods feasibility study. BMC Musculoskelet Disord. Mar 27, 2019;20(1):129. [EREE Full
text] [doi: 10.1186/s12891-019-2516-1] [Medline: 30917806]

Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al. Psychometric assessment of three newly developed
implementation outcome measures. Implement Sci. Aug 29, 2017;12(1):108. [FREE Full text] [doi:
10.1186/s13012-017-0635-3] [Medline: 28851459]

Ergonomics of human-system interaction: part 11: usability: definitions and concepts. International Organization for
Standardization. 2018. URL: https://www.iso.org/standard/63500.html [accessed 2024-10-25]

Schnall R, Cho H, Liu J. Health information technol ogy usability evaluation scale (Health-I TUES) for usability assessment
of mobile health technology: validation study. IMIR Mhealth Uhealth. Jan 05, 2018;6(1):e4. [FREE Full text] [doi:
10.2196/mhesalth.8851] [Medline: 29305343]

Hedlin D, Dale T, Haraldsen G, Jones J. Devel oping methods for assessing perceived response burden. Statistics Sweden,
Statistics Norway, Office for National Statistics. Feb 2005. URL : https://ec.europa.eu/eurostat/documents/64157/4374310/
10-DEVEL OPING-METHODS-FOR-ASSESSING-PERCEIVED-RESPONSE-BURDEN.pdf/

1900ef c8-1a07-4482-b3c9-be88ee71df3b [accessed 2024-10-22]

Goldzweig CL, Orshansky G, Paige NM, Towfigh AA, Haggstrom DA, Miake-Lye, et a. Electronic patient portals:
evidence on health outcomes, satisfaction, efficiency, and attitudes: a systematic review. Ann Intern Med. Nov 19,
2013;159(10):677-687. [doi: 10.7326/0003-4819-159-10-201311190-00006] [Medline: 24247673]

Antonio MG, Petrovskaya O, Lau F. The state of evidence in patient portals: umbrellareview. JMed Internet Res. Nov 11,
2020;22(11):e23851. [FREE Full text] [doi: 10.2196/23851] [Medline: 33174851]

Grossman LV, Masterson Creber RM, Benda NC, Wright D, Vawdrey DK, Ancker JS. Interventions to increase patient
portal usein vulnerable populations: asystematic review. JAm Med Inform Assoc. Aug 01, 2019;26(8-9):855-870. [FREE
Full text] [doi: 10.1093/jamia/ocz023] [Medline: 30958532]

Joffe H, Yardley L. Content and thematic analysis. In: Marks DF, Yardley L, editors. Research Methods for Clinical and
Health Psychology. Thousand Oaks, CA. SAGE Publications; 2003.

https://jopm.jmir.org/2024/1/e48194 J Particip Med 2024 | vol. 16 | e48194 | p. 16

(page number not for citation purposes)


https://www.nihr.ac.uk/briefing-notes-researchers-public-involvement-nhs-health-and-social-care-research
https://www.nihr.ac.uk/briefing-notes-researchers-public-involvement-nhs-health-and-social-care-research
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(16)34050-5
http://dx.doi.org/10.1016/j.jval.2016.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28292494&dopt=Abstract
https://ceppp.ca/en/evaluation-toolkit/a-resource-toolkit-for-engaging-patient-and-families-at-the-planning-table/
https://ceppp.ca/en/evaluation-toolkit/a-resource-toolkit-for-engaging-patient-and-families-at-the-planning-table/
https://escholarship.org/uc/item/0bz755bj
http://dx.doi.org/10.35680/2372-0247.1069
http://dx.doi.org/10.12927/hcpap.2017.24998
https://agilemanifesto.org/
https://www.researchprotocols.org/2022/8/e35760/
http://dx.doi.org/10.2196/35760
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35820054&dopt=Abstract
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-016-0105-8
http://dx.doi.org/10.1186/s40814-016-0105-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27965879&dopt=Abstract
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-016-0065-z
https://pilotfeasibilitystudies.biomedcentral.com/articles/10.1186/s40814-016-0065-z
http://dx.doi.org/10.1186/s40814-016-0065-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27965844&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=28264797
http://dx.doi.org/10.1136/bmj.i6795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28264797&dopt=Abstract
http://dx.doi.org/10.11648/j.ajtas.20160501.11
https://europepmc.org/abstract/MED/20957426
http://dx.doi.org/10.1007/s10488-010-0319-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20957426&dopt=Abstract
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2516-1
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-019-2516-1
http://dx.doi.org/10.1186/s12891-019-2516-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30917806&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/s13012-017-0635-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28851459&dopt=Abstract
https://www.iso.org/standard/63500.html
https://mhealth.jmir.org/2018/1/e4/
http://dx.doi.org/10.2196/mhealth.8851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29305343&dopt=Abstract
https://ec.europa.eu/eurostat/documents/64157/4374310/10-DEVELOPING-METHODS-FOR-ASSESSING-PERCEIVED-RESPONSE-BURDEN.pdf/1900efc8-1a07-4482-b3c9-be88ee71df3b
https://ec.europa.eu/eurostat/documents/64157/4374310/10-DEVELOPING-METHODS-FOR-ASSESSING-PERCEIVED-RESPONSE-BURDEN.pdf/1900efc8-1a07-4482-b3c9-be88ee71df3b
https://ec.europa.eu/eurostat/documents/64157/4374310/10-DEVELOPING-METHODS-FOR-ASSESSING-PERCEIVED-RESPONSE-BURDEN.pdf/1900efc8-1a07-4482-b3c9-be88ee71df3b
http://dx.doi.org/10.7326/0003-4819-159-10-201311190-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24247673&dopt=Abstract
https://www.jmir.org/2020/11/e23851/
http://dx.doi.org/10.2196/23851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33174851&dopt=Abstract
https://europepmc.org/abstract/MED/30958532
https://europepmc.org/abstract/MED/30958532
http://dx.doi.org/10.1093/jamia/ocz023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30958532&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE Maet a

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

Kirk MA, Kelley C, Yankey N, Birken SA, Abadie B, Damschroder L. A systematic review of the use of the consolidated
framework for implementation research. Implement Sci. May 17, 2016;11:72. [FREE Full text] [doi:
10.1186/s13012-016-0437-z] [Medline: 27189233]

Gordon WJ, Henderson D, DeSharone A, Fisher HN, Judge J, Levine DM, et al. Remote patient monitoring program for
hospital discharged COVID-19 patients. Appl Clin Inform. Oct 2020;11(5):792-801. [FREE Full text] [doi:
10.1055/s-0040-1721039] [Medline: 33241547]

Bartczak KT, Milkowska-Dymanowska J, Piotrowski WJ, Bialas AJ. The utility of telemedicine in managing patients after
COVID-19. Sci Rep. Dec 10, 2022;12(1):21392. [FREE Full text] [doi: 10.1038/s41598-022-25348-2] [Medline: 36496499]
Marquez-AlgabaE, Sanchez M, Baladas M, EspafiaC, DalloHS, RequenaM, et a. COVID-19follow-app. Maobile app-based
monitoring of COVID-19 patients after hospital discharge: a single-center, open-label, randomized clinical trial. J Pers
Med. Jan 01, 2022;12(1):24. [FREE Full text] [doi: 10.3390/jpm12010024] [Medline: 35055339]

Yordanov Y, Dechartres A, Lescure X, ApraC, Villie B, Marchand-Arvier J, et a. Covidom, atelesurveillance solution
for home monitoring patients with COVID-19. J Med Internet Res. Oct 22, 2020;22(10):e20748. [FREE Full text] [doi:
10.2196/20748] [Medline: 33006938]

Agarwal P, Mukerji G, Laur C, Chandra S, Pimlott N, Heisey R, et a. Adoption, feasibility and safety of afamily medicine-led
remote monitoring program for patients with COVID-19: a descriptive study. CMAJ Open. Apr 01, 2021;9(2):E324-E330.
[FREE Full text] [doi: 10.9778/cmaj0.20200174] [Medline: 33795222]

Coffey JD, Christopherson LA, Glasgow AE, Pearson KK, Brown JK, Gathje SR, et al. Implementation of amultisite,
interdisciplinary remote patient monitoring program for ambulatory management of patients with COVID-19. NPJ Digit
Med. Aug 13, 2021;4(1):123. [FREE Full text] [doi: 10.1038/s41746-021-00490-9] [Medline: 34389787]

Steinberg R, Anderson B, Hu Z, Johnson TM, O'Keefe JB, Plantinga L C, et al. Associations between remote patient
monitoring programme responsiveness and clinical outcomes for patients with COVID-19. BMJ Open Qual. Sep
2021;10(3):e001496. [FREE Full text] [doi: 10.1136/bmjog-2021-001496] [Medline: 34518302]

Wurzer D, Spielhagen P, Siegmann A, Gercekcioglu A, Gorgass J, Henze S, et al. Remote monitoring of COVID-19 positive
high-risk patients in domestic isolation: afeasibility study. PLoS One. Sep 24, 2021;16(9):e0257095. [FREE Full text]
[doi: 10.1371/journal.pone.0257095] [Medline: 34559832]

Crotty BH, Dong Y, Laud P, Hanson RJ, Gershkowitz B, Penlesky AC, et al. Hospitalization outcomes among patients
with COVID-19 undergoing remote monitoring. JAMA Netw Open. Jul 01, 2022;5(7):€2221050. [FREE Full text] [doi:
10.1001/jamanetworkopen.2022.21050] [Medline: 35797044]

Haddad TC, Coffey JD, Deng Y, Glasgow AE, Christopherson LA, Sangaralingham LR, et al. Impact of a high-risk,
ambulatory COV1D-19 remote patient monitoring program on utilization, cost, and mortality. Mayo Clin Proc. Dec
2022;97(12):2215-2225. [FREE Full text] [doi: 10.1016/j.mayocp.2022.08.015] [Medline: 36464463]

Laur C, Agarwal P, Tha K, Kishimoto V, Kelly S, Liang K, et al. Implementation and evaluation of COVIDCare@Home,
afamily medicine-led remote monitoring program for patients with COV1D-19: multimethod cross-sectional study. IMIR
Hum Factors. Jun 28, 2022;9(2):e35091. [FREE Full text] [doi: 10.2196/35091] [Medline: 35499974]

Vindrola-Padros C, Singh KE, Sidhu MS, Georghiou T, Sherlaw-Johnson C, Tomini SM, et al. Remote home monitoring
(virtual wards) for confirmed or suspected COVID-19 patients: arapid systematic review. EClinicalMedicine. Jul
2021;37:100965. [FREE Full text] [doi: 10.1016/j.eclinm.2021.100965] [Medline: 34179736]

LaraB, Kottler J, Olsen A, Best A, Conkright J, Larimer K. Home monitoring programs for patients testing positive for
SARS-CoV-2: anintegrative literature review. Appl Clin Inform. Jan 2022;13(1):203-217. [EREE Full text] [doi:
10.1055/s-0042-1742370] [Medline: 35172373]

Senteio C, Murdock PJ. The efficacy of health information technology in supporting health equity for black and hispanic
patients with chronic diseases: systematic review. JMed Internet Res. Apr 04, 2022;24(4):e22124. [FREE Full text] [doi:
10.2196/22124] [Medline: 35377331]

Pérez-Stable EJ, Jean-Francois B, Aklin CF. Leveraging advances in technology to promote health equity. Med Care. Jun
2019;57 Suppl 6 Suppl 2:S101-S103. [doi: 10.1097/ML R.0000000000001112] [Medline: 31095045]

Konnoth C. Health information equity. Univ Penn Law Rev. 2017;165:1317-1376.

Craig S, McPeak KE, Madu C, Dalembert G. Health information technology and equity: applying history's lessonsto
tomorrow'sinnovations. Curr Probl Pediatr Adolesc Health Care. Jan 2022;52(1):101110. [doi: 10.1016/j.cppeds.2021.101110]
[Medline: 34974991]

Krebs P, Duncan DT. Health app use among US mobile phone owners: a national survey. IMIR Mhealth Uhealth. Nov 04,
2015;3(4):e101. [FREE Full text] [doi: 10.2196/mhealth.4924] [Medline: 26537656]

Gil - Lacruz M, Gil - Lacruz Al. Health perception and health care access: sex differencesin behaviors and attitudes. Am
JEcon Sociol. Mar 22, 2010;69(2):783-801. [doi: 10.1111/].1536-7150.2010.00723.X]

Maurer M, Mangrum R, Hilliard-Boone T, Amolegbe A, Carman KL, Forsythe L, et al. Understanding the influence and
impact of stakeholder engagement in patient-centered outcomes research: a qualitative study. J Gen Intern Med. Apr
2022;37(Suppl 1):6-13. [FREE Full text] [doi: 10.1007/s11606-021-07104-w] [Medline: 35349017]

https://jopm.jmir.org/2024/1/e48194 J Particip Med 2024 | vol. 16 | e48194 | p. 17

(page number not for citation purposes)


https://implementationscience.biomedcentral.com/articles/10.1186/s13012-016-0437-z
http://dx.doi.org/10.1186/s13012-016-0437-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27189233&dopt=Abstract
https://europepmc.org/abstract/MED/33241547
http://dx.doi.org/10.1055/s-0040-1721039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33241547&dopt=Abstract
https://doi.org/10.1038/s41598-022-25348-2
http://dx.doi.org/10.1038/s41598-022-25348-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36496499&dopt=Abstract
https://www.mdpi.com/resolver?pii=jpm12010024
http://dx.doi.org/10.3390/jpm12010024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35055339&dopt=Abstract
https://www.jmir.org/2020/10/e20748/
http://dx.doi.org/10.2196/20748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006938&dopt=Abstract
http://cmajopen.ca/cgi/pmidlookup?view=long&pmid=33795222
http://dx.doi.org/10.9778/cmajo.20200174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33795222&dopt=Abstract
https://doi.org/10.1038/s41746-021-00490-9
http://dx.doi.org/10.1038/s41746-021-00490-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34389787&dopt=Abstract
https://bmjopenquality.bmj.com/lookup/pmidlookup?view=long&pmid=34518302
http://dx.doi.org/10.1136/bmjoq-2021-001496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34518302&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0257095
http://dx.doi.org/10.1371/journal.pone.0257095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34559832&dopt=Abstract
https://europepmc.org/abstract/MED/35797044
http://dx.doi.org/10.1001/jamanetworkopen.2022.21050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35797044&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0025-6196(22)00510-9
http://dx.doi.org/10.1016/j.mayocp.2022.08.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36464463&dopt=Abstract
https://humanfactors.jmir.org/2022/2/e35091/
http://dx.doi.org/10.2196/35091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35499974&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(21)00245-5
http://dx.doi.org/10.1016/j.eclinm.2021.100965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34179736&dopt=Abstract
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0042-1742370
http://dx.doi.org/10.1055/s-0042-1742370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35172373&dopt=Abstract
https://www.jmir.org/2022/4/e22124/
http://dx.doi.org/10.2196/22124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35377331&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000001112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31095045&dopt=Abstract
http://dx.doi.org/10.1016/j.cppeds.2021.101110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34974991&dopt=Abstract
https://mhealth.jmir.org/2015/4/e101/
http://dx.doi.org/10.2196/mhealth.4924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
http://dx.doi.org/10.1111/j.1536-7150.2010.00723.x
https://europepmc.org/abstract/MED/35349017
http://dx.doi.org/10.1007/s11606-021-07104-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35349017&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF PARTICIPATORY MEDICINE Maet a

68. Tao D, Shao F, Wang H, Yan M, Qu X. Integrating usability and social cognitive theories with the technology acceptance
model to understand young users acceptance of ahealth information portal. Health Informatics J. Jun 2020;26(2):1347-1362.
[FREE Full text] [doi: 10.1177/1460458219879337] [Medline: 31603378]

69. Sebetci O. Enhancing end-user satisfaction through technology compatibility: an assessment on health information system.
Health Policy Technol. Sep 2018;7(3):265-274. [doi: 10.1016/j.hipt.2018.06.001]

70. BhanaB, Flowerday SV. Usability of the login authentication process: passphrases and passwords. Inf Comput Secur. Nov
30, 2021;30(2):280-305. [doi: 10.1108/ics-07-2021-0093]

71. Foster MV, SetharesKA. Fecilitators and barriersto the adoption of telehealth in older adults: an integrative review. Comput
Inform Nurs. Nov 2014;32(11):523-33; quiz 534. [doi: 10.1097/CIN.0000000000000105] [Medline: 25251862]

72.  AnnisT, Pleasants S, Hultman G, Lindemann E, Thompson JA, Billecke S, et a. Rapid implementation of a COVID-19
remote patient monitoring program. JAm Med Inform Assoc. Aug 01, 2020;27(8):1326-1330. [FREE Full text] [doi:
10.1093/jamia/ocaal97] [Medline: 32392280]

73. SharmaU, Clarke M. Nurses and community support workers' experience of telehealth: alongitudinal case study. BMC
Health Serv Res. Apr 10, 2014;14(1):164. [FREE Full text] [doi: 10.1186/1472-6963-14-164] [Medline: 24721599

74. Fredericksen RJ, Short D, Fitzsimmons E, McReynolds J, Karras S, Lober W, et a. PROgress implementation toolkit:
integrating patient-reported outcomes (PROSs) assessmentsinto routine HIV care. ViiV Healthcare. Nov 2020. URL: https:/
[progresshivcare.org/assets/ PROgress%20l mplementation%20Toolkit-FINAL -Nov2020.pdf [accessed 2024-10-22]

75. Firang D. Theimpact of COVID-19 pandemic oninternational studentsin Canada. Int Soc Work. Jul 14, 2020;63(6):820-824.
[doi: 10.1177/0020872820940030]

76. Edmonds J, Flahault A. Refugeesin Canada during the first wave of the COVID-19 pandemic. Int J Environ Res Public
Health. Jan 22, 2021;18(3):947. [FREE Full text] [doi: 10.3390/ijerph18030947] [Medline: 33499071]

Abbreviations

CFIR: Consolidated Framework for |mplementation Research
CONSORT: Consolidated Standards of Reporting Trials
MUHC: McGill University Health Centre

PI: principa investigator

PROM: patient-reported outcome measure

PSE: patient and stakeholder engagement

StaRlI: Standardsfor Reporting Implementation Studies

Edited by T Leung; submitted 16.04.23; peer-reviewed by M Gasmi , T Adanidis, B Wang, | Raikov; comments to author 30.04.24;
revised version received 16.05.24; accepted 07.10.24; published 04.12.24

Please cite as:

Ma'Y, Lessard D, Vicente S, Engler K, Rodriguez Cruz A, Laymouna M, Opal-COVID Patient Expert Committee, Hijal T, Del Balso
L, Thériault G, Paisible N, Kronfli N, Pomey M-P, Peiris H, Barkati S, Brouillette M-J, Klein M, Cox J, de Pokomandy A, Asselah J,
Bartlett SJ, Lebouché B

Implementing a Patient Portal for the Remote Follow-Up of Self-Isolating Patients With COVID-19 Infection Through Patient and
Sakeholder Engagement (the Opal-COVID Study): Mixed Methods Pilot Study

J Particip Med 2024;16:e48194

URL: https://jopm.jmir.org/2024/1/e48194

doi: 10.2196/48194

PMID:

©Yuanchao Ma, David Lessard, Serge Vicente, Kim Engler, AdrianaRodriguez Cruz, M oustafa L aymouna, Opal-COV D Patient
Expert Committee, Tarek Hijal, Lina Del Balso, Guillaume Thériault, Nathalie Paisible, Nadine Kronfli, Marie-Pascale Pomey,
Hansi Peiris, Sapha Barkati, Marie-Josée Brouill ette, MarinaKlein, Joseph Cox, Alexandra de Pokomandy, Jamil Asselah, Susan
JBartlett, Bertrand Lebouché. Originally published in Journal of Participatory Medicine (https://jopm.jmir.org), 04.12.2024. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in Journal of Participatory Medicine, is properly cited. The complete bibliographic
information, alink to the original publication on https://jopm.jmir.org, as well as this copyright and license information must be
included.

https://jopm.jmir.org/2024/1/e48194 J Particip Med 2024 | vol. 16 | e48194 | p. 18
(page number not for citation purposes)

RenderX


https://journals.sagepub.com/doi/abs/10.1177/1460458219879337?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458219879337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31603378&dopt=Abstract
http://dx.doi.org/10.1016/j.hlpt.2018.06.001
http://dx.doi.org/10.1108/ics-07-2021-0093
http://dx.doi.org/10.1097/CIN.0000000000000105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25251862&dopt=Abstract
https://europepmc.org/abstract/MED/32392280
http://dx.doi.org/10.1093/jamia/ocaa097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32392280&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/1472-6963-14-164
http://dx.doi.org/10.1186/1472-6963-14-164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24721599&dopt=Abstract
https://progresshivcare.org/assets/PROgress%20Implementation%20Toolkit-FINAL-Nov2020.pdf
https://progresshivcare.org/assets/PROgress%20Implementation%20Toolkit-FINAL-Nov2020.pdf
http://dx.doi.org/10.1177/0020872820940030
https://www.mdpi.com/resolver?pii=ijerph18030947
http://dx.doi.org/10.3390/ijerph18030947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33499071&dopt=Abstract
https://jopm.jmir.org/2024/1/e48194
http://dx.doi.org/10.2196/48194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

