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ABSTRACT
A survey evaluation was conducted in the division of cardiology at a
tertiary care academic centre to assess barriers, facilitators, accept-
ability, and feasibility of virtual care during the COVID-19 pandemic.
Survey responses from 26 health care providers, 45 patients, and 2
caregivers showed that virtual visits (primarily by telephone) were fea-
sible and generally acceptable to most respondents. Key opportunities
for improvement included availability of easy-to-use video platforms,
space and equipment in clinics, provision of information to patients
before visits, and appropriate selection of patients for virtual visits.
Results will inform optimization of virtual care during this pandemic
and beyond.

R�ESUM�E
Une enquête a �et�e men�ee dans la division de cardiologie d’un centre
universitaire de soins tertiaires pour �evaluer les facteurs qui entravent
ou facilitent les soins virtuels pendant la pand�emie de COVID-19, ainsi
que l’acceptabilit�e et la faisabilit�e de ces soins. Selon les r�eponses
fournies par 26 dispensateurs de soins de sant�e, 45 patients et
deux aidants sond�es, les visites virtuelles (principalement par
t�el�ephone) sont r�ealisables et g�en�eralement acceptables pour la plu-
part des r�epondants. Les principales possibilit�es d’am�elioration con-
cernent l’offre de plateformes vid�eo conviviales, l’espace et
l’�equipement dans les cliniques, la fourniture de renseignements aux
patients avant les visites et la s�election appropri�ee des patients pour
les visites virtuelles. Les r�esultats permettront d’optimiser les soins vir-
tuels au cours de cette pand�emie et par la suite.
The development of Web-based platforms and technologies
has created new opportunities for health care providers to
interact with their patients virtually instead of in person. The
use of virtual clinical visits has the potential to improve health
outcomes, reduce inefficiencies, and reduce costs to both the
health care system and the patient (eg, time off work, parking
fees); however, challenges are often encountered with respect
to technological limitations, acceptability by both patients
and health care providers, and incorporation of virtual care
into established clinical routines.1,2 Results from randomized
controlled trials comparing virtual care with traditional
modalities of care found variable effects on health outcomes,
acceptability, and costs to the health system across different
clinical conditions and patient populations.1 Data from a
Canadian survey indicate that 41% of patients would like to
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have video visits with their providers,3 but only 10.3% of spe-
cialist providers reported that their patients can meet with
them virtually,4 suggesting that there is room for improve-
ment in availability of virtual care options.

The COVID-19 pandemic resulted in the mandated use of
virtual care in place of in-person visits for all nonurgent outpa-
tient clinical encounters. This situation provided a unique
opportunity to assess virtual care for a wide range of outpa-
tients and health care providers that may not have otherwise
opted for virtual visits. A recent systematic review of studies
investigating the role of virtual options for preventing, diag-
nosing, treating, and controlling diseases during the COVID-
19 pandemic concluded that virtual care has the potential to
address many challenges during the pandemic; however, bar-
riers and facilitators to use of virtual visits were not thoroughly
examined.5 A study was initiated to evaluate the barriers and
facilitators, acceptability, and feasibility of virtual visits at a
tertiary hospital corporation during the COVID-19 pandemic
from the patient, caregiver, and health care provider perspec-
tive. For the purposes of this evaluation, virtual visits included
visits between health care providers and patients or caregivers,
conducted by either video or telephone. This work also sup-
ports the postpandemic sustainability of a virtual care model
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in the Canadian health care setting. This brief report presents
the survey results from the evaluation in the clinical cardiology
services.
Methods
The evaluation was led by a collaborative team including

the hospital corporation’s knowledge translation program, the
Centre for Evidence-Based Implementation (CEBI), and a vir-
tual care task force. Three surveys were drafted to capture the
perspectives of patients, caregivers, and health care providers.
Survey questions addressed use of technology, experience with
virtual visits, and preferences for future visits and were in the
form of multiple selection, Likert scale, matrix, or open-ended
questions. Domains of the Consolidated Framework for
Implementation Research informed the selection of survey
questions to identify key barriers and facilitators to virtual
care6 (ie, Intervention Characteristics, Outer Setting, Inner
Setting, Characteristics of Individuals, and Process). The
CEBI team developed a draft list of survey questions associ-
ated with these domains. The draft questions were then
reviewed by a privacy officer, patient and family advisors, and
staff in the division of cardiology in which the evaluation was
piloted. Following feedback from these reviewers, some items
were deleted to reduce duplication and focus on key quality
improvement topics, whereas others were added to address
perspectives of all stakeholders. Wording of survey questions
was modified for clarity as required. The project team
approved the final list of survey questions. Electronic surveys
were created in REDCap, hosted at Public Health Research
Institute.7 Survey responses were designed to be anonymous.

Health care provider surveys

Invitations to complete the electronic health care provider
survey were distributed to all health care professionals within
the division of cardiology (physicians, physician trainees [fel-
lows and residents], nurses, and allied health professionals) by
e-mail using administrative distribution lists. Invitations
included a summary of the evaluation project, a link to the
survey, and a script to use during virtual visits to inform
patients that they might be contacted to complete a survey
about their visit. A reminder e-mail was sent after 1 week.

Patient and caregiver surveys

Information about patients who participated in recent vir-
tual visits with a health care provider in the division of cardiol-
ogy was extracted by information technology services staff
from an electronic health record system, including patient
names, contact information (phone number and e-mail
address), date of virtual visit, type of cardiology clinic, and
type of virtual visit (telephone or video conference). Patients
were randomly sampled using a random number generator
from a list of consecutive patients who participated in a virtual
visit with a health care provider in 5 clinical units over a 2-
week period, with the goal of selecting a representative sample.
Patients for whom an e-mail address was available were to
receive an invitation by e-mail to complete an electronic sur-
vey, whereas those without e-mail addresses were invited to
complete the survey by telephone. All selected patients had
the option to complete the survey online or over the
telephone. Caregiver surveys were administered only when
the patient was unable to complete the patient survey (either
alone or with assistance). Telephone surveys were adminis-
tered by CEBI staff, with the CEBI staff member completing
the online survey during their conversation with the patient
or caregiver. If the patient or caregiver did not answer the
phone, a generic voicemail message was left with instructions
on how to complete the survey. Patients or caregivers provided
consent online (electronic survey) or verbally (telephone sur-
vey), and they could withdraw from the survey at any time.

Data analysis

Descriptive analysis of quantitative data was conducted
using Excel and SPSS software. Qualitative results from open-
ended survey questions were summarized and organized into
themes using a basic content analysis approach. Differences in
means (gender and age) between the patient sample and the
larger sample of patients from which they were drawn were cal-
culated using independent samples t tests for equality of means.

Knowledge translation

Health care provider and patient/caregiver survey results
were distributed to the division director of cardiology, clinical
managers, the virtual care task force evaluation subgroup and
a virtual care operations team. Results were reviewed to iden-
tify key opportunities for action at the hospital corporation,
division, or clinic level to improve health care provider and
patient/caregiver experience with virtual visits in the future.

Ethics and privacy

The need for a full ethics review was waived by the man-
ager of the Hamilton Integrated Research Ethics Board
because the work was considered quality assurance/improve-
ment. The protocol was reviewed by the Hamilton Health
Sciences (HHS) Chief Privacy Officer to ensure that privacy
legislation was followed.
Results

Health care provider survey results

Of the 70 survey invitations distributed to health care pro-
viders in the Division of Cardiology, 26 were completed
(37% response rate; 13 staff physicians, 8 physician trainees,
2 nurse practitioners, 2 allied health professionals, and 1 prac-
tical nurse).

Background information. Before the COVID-19 pan-
demic, 73% of respondents had never held virtual visits with
their patients, but 46% reported that they now held them
more than 2 times per week. Seventy-seven percent of
respondents conducted these virtual visits by telephone only,
whereas 4% used video only, and 19% used a mix of tele-
phone and video visits (Fig. 1). Of those who used video,
50% used the Ontario Telehealth Network platform. Pro-
viders who used telephone only, most commonly indicated
that they preferred this over video because it was less compli-
cated, they believed their patients preferred telephone, or
because they did not have easy access to a computer with



Figure 1. Types of virtual methods used by health care providers for
virtual visits (n = 26).
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video capabilities. Most respondents (73%) indicated that less
than 25% of their patient visits were conducted in person in a
clinic.
Virtual visit experience. Forty-six percent of health care pro-
viders indicated that the average length of their virtual visits was
11-15 minutes, whereas 42% reported an average length of
more than 15 minutes, and 12% reported an average length of
5 to 10 minutes. Forty-six percent of respondents reported that
they had experienced technical issues that significantly affected
their interaction with a patient (eg, dropped call, video freezing,
muffled audio, background noise). Seventy-seven percent
reported that there were tasks that they needed to do for their
patients but could not during a virtual visit, including physical
assessment of the patient (eg, assessing heart failure patients,
vital signs, diagnostic tests), review of medication lists, and
online requisitions and referrals. Most health care providers
responded that they were somewhat satisfied, satisfied, or very
satisfied with the virtual formats they used for virtual care
(38%, 35% and 4%, respectively; Fig. 2); however, 23% indi-
cated that they were uncomfortable or very uncomfortable with
conducting virtual visits. Fifty-seven percent indicated that vir-
tual visits were more efficient than in-person visits, and 19%
indicated that they were equally efficient.
Figure 2. Level of satisfaction with virtual format of visits.
Health care provider preferences. If given the choice after
the COVID-19 pandemic was over, 35% of respondents indi-
cated that they would continue to use virtual visits as an alter-
native to in-person visits for most first visits with new
patients, and 58% indicated that they would use virtual visits
for most patient follow-up visits (Fig. 3). The preferred type
of virtual visit was telephone for 81% of respondents and
video for 19% of respondents. Health care providers stated
that virtual visits were least appropriate for patients with heart
failure, patients with communication challenges (eg, language
barrier, cognitive impairment, hearing impairment), very sick/
critical patients, new referrals, patients requiring physical
examination to determine management, and patients who are
deteriorating or experiencing frequent symptom changes. Spe-
cific tasks that were reported as impossible or challenging dur-
ing a virtual visit included assessing fluid status, vital signs,
reviewing medication list, auscultation, electrocardiogram,
response to exercise, online requisitions and referrals, and
observing nonverbal communication.

Health care providers made suggestions for optimizing vir-
tual care at HHS. Suggestions included providing an easy-to-
use and patient-friendly video platform; providing dedicated
rooms or cubicles with the technology and equipment
required for virtual visits (eg, desks, dual monitors, computers
with video capabilities, and telephone); adopting an electronic
medical record to facilitate the process of providing prescrip-
tions, entering billing, and ordering tests; and establishing a
consistent process for administrative staff to confirm patients’
virtual visits, provide instructions about how to prepare for
the visit, and reconfirm patients’ contact information.

Patient/caregiver survey results

Of the 194 patients and caregivers invited to complete the
survey, responses were received from 45 patients and 2 care-
givers (24% response rate). Respondents were representative of
patients in the dataset from which the sample was drawn (all
patients who had virtual visits in the relevant cardiology clinics
within the sampled period) with respect to mean age (65.6 years
vs 64.7 years in the dataset; P = 0.704), but there was a trend
toward overrepresentation of women in the respondents



Figure 3. Providers' planned use of virtual visits after the COVID-19 pandemic.

Sanderson et al. 1297
Cardiology Virtual Care Evaluation
compared with patients in the dataset (55.3% women vs
44.3% in the dataset; P = 0.101). All patients and caregivers
were contacted by telephone to complete the survey.
Technology. Most patients and caregivers indicated that they
had easy access to a device with a camera and internet access
(81%). Of those with easy access, most respondents stated
that they were somewhat comfortable (16%), comfortable
(34%), or very comfortable (26%) with using this device;
however, 28% of respondents indicated that their ability to
use technology would be a concern or challenge if they were
to have a visit by video. Sixty-eight percent of patients and
caregivers had previously participated in at least 1 video call
for any purpose (eg, medical visit, social, business).
Virtual visit experience. The virtual visit for which the
patient or caregiver completed the survey was the patient’s
first virtual visit for 43% of respondents. Seventy-nine percent
of respondents had virtual visits by telephone and 21% by
video. Eighty-four percent of patients participated in the vir-
tual visit alone, whereas 16% were accompanied by another
person. Most visits were between 5 and 15 minutes long
(53%), whereas 40% were longer than 15 minutes, and 6%
were shorter than 5 minutes. Eleven percent of respondents
indicated that there were technical problems during the visit
that significantly affected their interaction with the health care
provider. Most respondents reported that they were satisfied
with the virtual format of the visit (13% somewhat satisfied,
30% satisfied, 45% very satisfied), whereas 9% indicated that
they were somewhat dissatisfied, dissatisfied, or very dissatis-
fied (Fig. 2). Ninety-six percent stated that they felt their per-
sonal information was kept confidential, as it would have
been with an in-person visit.
Patient and caregiver preferences. For medical visits after
the COVID-19 pandemic is over that do not require in-per-
son assessments, 40% of respondents indicated that they
would prefer primarily virtual visits (with the option of an in-
person visit if necessary), whereas 32% would prefer a mix of
in-person and virtual visits, and 28% would prefer all in-
person visits. The following factors were considered concerns
or challenges by some patients and caregivers when attending
in-person visits: availability of transportation (36%), cost of
transportation (34%), time required for in-person visits
(40%), availability of accompanying person (9%), and infec-
tion control (40%). Sixty-four percent of patients and care-
givers stated that they would prefer a telephone visit to a video
visit if an in-person visit were not possible, whereas 15%
would prefer a video visit, and 21% had no preference. Sixty-
eight percent of respondents indicated that they would be
interested in using an electronic tool (eg, e-mail, smart phone
app) to share nonurgent health information with their health
care provider.

Several respondents provided suggestions for improving
virtual care at HHS. Key suggestions included receiving
updates if the virtual visit was going to be delayed, beginning
virtual visits with a clear introduction of the health care pro-
vider leading the visit, and providing additional instructions
about the video platform and the health care provider’s
expectations of the patient before a video visit.
Discussion
Results of the survey evaluation within an academic divi-

sion of cardiology indicate that care could be successfully con-
tinued virtually when the availability of in-person visits was
significantly reduced during the COVID-19 pandemic.
Although initial observations and guidance on the use of vir-
tual visits in the area of cardiology during the COVID-19
pandemic have been published by other groups,8,9 this study
is unique, as both patient and provider insights from a formal
evaluation have informed optimal virtual care during the pan-
demic and beyond. Although a previous study focused on
practical obstacles to video conferences for cardiology care,8

this is the first study to describe the facilitators, barriers,
acceptability, and feasibility of telephone visits, which were
used by most providers, and it provides new insight into
patient and provider preferences, satisfaction, and patient
selection specific to the cardiology setting.

Most health care providers, patients, and caregivers indi-
cated that they were satisfied with the virtual format used for
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their visits, and many stated that they would like to continue
providing or receiving care through virtual means beyond the
pandemic. Key benefits of virtual visits include increased effi-
ciency compared with in-person visits for health care providers
and the elimination of concerns about availability and cost of
transportation, travel time, and infection control associated
with in-person visits.

Despite the availability of video platforms for virtual visits
(eg, Ontario Telemedicine Network [OTN]), most virtual vis-
its continued to be provided by telephone. The preference for
telephone over video visits by many health care providers and
patients demonstrates the need to ensure the sustainability of
this mechanism of virtual care after the pandemic is over.
However, there may be an opportunity to use video visits at a
greater rate. Although many health care providers believe that
their patients prefer telephone visits to video visits, most
patients indicated that they had easy access to the required
devices, and most stated that they were comfortable with
using them. Current barriers to the use of video visits include
lack of required space and equipment, challenges with func-
tionality of available video platforms, and ease of their use
alongside other administrative and clinical platforms during a
video visit. These barriers must be addressed before uptake of
video visits increases.

Survey results provide some insight into the appropriate
selection of cardiology patients for virtual visits beyond the
pandemic. Feedback suggests that health care providers should
provide in-person visits for patients with heart failure, with
communication challenges, who are very sick, and requiring
physical assessment to inform choice of care options. When
patients require specific tasks that are impossible or challeng-
ing during a virtual visit, including assessing fluid status, vital
signs, auscultation, electrocardiogrm, and response to exercise,
in-person visits are preferred when possible. In addition,
results indicate that new patients may be less appropriate for
virtual visits than patients having follow-up visits, although
35% of providers reported that they would continue to pro-
vide virtual visits to most new patients after the pandemic is
over.

Although this study uniquely provides insight into the
patient and health care provider perspectives of virtual care,
there were limitations to the evaluation. Voluntary survey
completion by patients, caregivers, and providers may have
resulted in response bias. E-mail addresses were not available
from the records of any cardiology patients; therefore, the
patient and caregiver sample sizes were limited by the capacity
of the research team to call patients by telephone. Patients
who attended in-person visits were not evaluated for compari-
son because, at the time of the evaluation, the only patients
being seen in person were those who had been preassessed at a
virtual visit and deemed to require an in-person visit (eg,
high-risk patients). Information about average time spent on
in-person visits was also not available for comparison. This
evaluation represents only a point in time, limiting the gener-
alizability of the results given that this is an evolving field.
Ongoing prospectively collected data from other clinical areas
in the HHS hospital corporation with allow for more robust
analyses. In addition, new means of remote patient monitor-
ing in cardiology are becoming more readily available and war-
rant ongoing implementation and evaluation.
This survey evaluation successfully provided information
regarding key barriers and facilitators, acceptability, and feasi-
bility of virtual care within the division of cardiology at a ter-
tiary hospital corporation during the COVID-19 pandemic.
The evaluation has informed our corporation’s Virtual Care
Operations Team to enable local changes around administra-
tive processes and infrastructure to optimize the use of virtual
care and ultimately improve patient, health care provider, and
health system outcomes both during the pandemic and
beyond. Specific next steps for quality improvement include
further development of cardiology patient selection criteria for
virtual visits, availability of space and suitable equipment for
providers, electronic medical record system capabilities to
facilitate virtual care, and improved communication and
instructions for patients before their appointments. Future
evaluations of virtual visits in the cardiology division and
ongoing evaluations in other clinical areas will improve the
generalizability of these findings and assess whether these
improvements result in better experiences and outcomes for
patients and health care providers.
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