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ABSTRACT

Objectives Delivery of virtual care increased
throughout the COVID-19 pandemic and persisted after
physical distancing measures ended. However, little

is known about how to measure the quality of virtual
care, as current measures focus on in-person care
and may not apply to a virtual context. This scoping
review aims to understand the connections between
virtual care modalities used with ambulatory patient
populations and quality measures across the Quintuple
Aim (provider experience, patient experience, per capita
cost, population health and health equity).

Design Virtual care was considered any interaction
between patients and/or their circle of care occurring
remotely using any form of information technology.
Five databases (MEDLINE, Embase, Psyclnfo,
Cochrane Library, JBI) and grey literature sources

(11 websites, 3 search engines) were searched from
2015 to June 2021 and again in August 2022 for
publications that analysed virtual care in ambulatory
settings. Indicators were extracted, double-coded into
the Quintuple Aim framework; patient and provider
experience indicators were further categorised

based on the National Academy of Medicine quality
framework (safety, effectiveness, patient-centredness,
timeliness, efficiency and equity). Sustainability was
added to capture the potential for continued use of
virtual care.

Results 13504 citations were double-screened
resulting in 631 full-text articles, 66 of which were
included. Common modalities included video or

audio visits (n=43), remote monitoring (n=11) and
mobile applications (n=11). The most common quality
indicators were related to patient experience (n=58
articles), followed by provider experience (n=25
articles), population health outcomes (n=23 articles)
and health system costs (n=19 articles).

Conclusions The connections between virtual care
modalities and quality domains identified here can
inform clinicians, administrators and other decision-
makers how to monitor the quality of virtual care
and provide insights into gaps in current quality
measures. The next steps include the development
of a balanced scorecard of virtual care quality
indicators for ambulatory settings to inform quality
improvement.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The methodology used for this review was broad
in scope, seeking to collate a comprehensive list of
quality indicators of virtual care and included both
published and grey literature.

= Used established scoping review methods for litera-
ture search, study selection, data collection, coding
and reporting to the quality indicators were mapped
and categorised into established quality frame-
works including the Quintuple Aim and the National
Academy of Medicine quality domains.

= Literature search was limited to articles published
after 2015 and available in English language only.

= Categorisation of indicators was complicated by the
lack of reported detail.

INTRODUCTION

Virtual care is defined as any interaction
between patients and/or caregivers and their
healthcare providers (or ‘circle of care’) that
occurs remotely and is facilitated through
digital communication or other informa-
tion technologies.! Prior to the COVID-19
pandemic, virtual care was largely underused
for delivering healthcare services in Canada.”
The COVID-19 pandemic changed the global
healthcare landscape and accelerated the
implementation and access to virtual care
for many patients.” Although utilisation of
virtual care decreased after pandemic restric-
tions eased, the demands for the option of
virtual care persist with many patients and/or
caregivers appreciating the convenience that
virtual care affords.”* Healthcare providers
also see the value of virtual care in specific
situations due to its potential to improve
patient access to care especially for those
with mobility issues or living in rural/remote
areas, and for maintaining connections with
patients in between in-person visits.” The
future of healthcare delivery will require
the integration of both virtual and in-person
modalities across the continuum of care.’
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To meet these needs, virtual care needs to be accessible
and high quality; however, there is little understanding
of what constitutes a ‘quality’ encounter through virtual
care for both patients and providers. Continued use and
integration of virtual care into standard practice, in part,
depends on its impact on the quality of care and the expe-
riences of patients, caregivers and healthcare providers.

Quality indicators are standardised, evidence-based
measures that can be used to track and compare health
outcomes and performance over time and across different
organisations.” ® Measurement of these indicators can
identify gaps in care delivery and inform quality improve-
ment (QI) efforts within an organisation, across health
systems, and across geographical boundaries. However,
traditional indicators to assess quality in healthcare
primarily focus on in-person care and may have limited
applicability to care delivered virtually. While some liter-
ature on virtual care indicators has been published, most
studies focus solely on a specific clinical area (eg, obstet-
rics, cardiology) or a few domains of interest (eg, accept-
ability, satisfaction), limiting the scope and applicability
for healthcare organisations to evaluate what constitutes
‘quality’ in virtual care.”"!

This scoping review was conducted with the aim to char-
acterise existing quality indicators used to evaluate modal-
ities of virtual care and categorise the indicators across
the Quintuple Aim framework and National Academy
of Medicine (NAM) quality framework (safety, effec-
tiveness, patient-centredness, timeliness, efficiency and
equity). Sustainability was added to capture the potential
for continued use of virtual care. Our review focused on
ambulatory patients as virtual care has a considerable role
in access to care. Hospitalised in-patients have unique
characteristics with higher acuity rendering a need for
in-person care and therefore were not included in this
review.

This work will provide the foundation for the identi-
fication and categorisation of quality indicators that
can inform clinicians, healthcare managers and other
decision-makers on how best to monitor the quality of
virtual care, identify performance gaps, and target areas
for future improvement efforts.

METHODS

The scoping review methodology used in the study was
guided by the Joanna Briggs Institute (JBI) Manual
for Evidence Synthesis.'”” Reporting of methods and
results was developed in accordance with the Preferred
Reporting Items for Systematic review and Meta-Analysis
(PRISMA) extension statement for scoping reviews (see
online supplemental file 1 for the PRISMA reporting
checklist and see online supplemental file 2 for inclu-
sions/exclusion protocols) 18

Information sources and literature search
A comprehensive literature search was developed in
consultation with an academic librarian that included

published academic and grey literature sources, as well
as hand searches of relevant journals. Initial literature
searches were conducted in June 2021 and were updated
in August 2022. Databases searched included MEDLINE,
Embase, PsycInfo, The Cochrane Library and the JBI
Evidence-based practice database (online supplemental
file 3 — table 1). Keyword searches were also carried
out in selected websites, Google Scholar, medRxiv and
Open Grey to identify grey literature including policy
documents, organisational strategies and unpublished
academic literature (online supplemental file 3 — table
2). Specialty journals focused on virtual/digital care
including Journal of Medical Internet Research, Lancet
Digital Health and Nature Digital Medicine, were hand
searched from 2015 to June 2022.

Eligibility criteria

The eligibility criteria were structured based on the
‘Population, Context, Concept’ (PCC) research frame-
work'® as follows:

» Population: adults (over 18 years of age) receiving

ambulatory/outpatient  care  through  health-
care organisations for chronic or acute/subacute
conditions.

» Context: participation in virtual care, is defined as ‘any
interaction between patients and/or members of their
circle of care, occurring remotely, using any forms of
communication or information technologies’.!

» Concept: within the Quintuple Aim framework
(provider experience, patient experience, per capita
cost, population health and health equity),"* indi-
cators are based on the NAM’s quality framework
(safety, effectiveness, patient-centredness, timeliness,
efficiency and equity) and sustainability.'”

All modalities of virtual care were included such as
video conferencing, remote monitoring and patient
portals. Included papers must have addressed multiple
domains within the Quintuple Aim, or a domain with
the Quintuple Aim and NAM quality framework. Studies
that focused on only one domain in a specific population
were excluded. Disease-specific publications were only
included if they focused on two or more quality domains.
Due to changes in technology and the rapid increase in
virtual care, only studies published in English from 2015
to 2022 were included.

Study selection process

The literature search results were uploaded into the
Covidence review manager and de-duplicated prior to
screening.'® Screening questions based on the eligibility
criteria (online supplemental file 2 — figure 1) were
developed for both title/abstract and full-text screening
and pilot-tested with rounds of randomly selected cita-
tions until satisfactory agreement (>75%) was reached
between reviewers. Double screening of title/abstracts
was conducted (by CL, PR, VK and AS), followed by
full-text screening by a single reviewer for a stream-
lined approach. Conflicts were resolved through group
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discussion with the reviewers and confirmed by (GM).
After full-text screening, all excluded citations or arti-
cles were re-reviewed by an independent second reviewer
(PR) to ensure accuracy. A similar process was followed
for the 2022 update with SP, PR and AS, as reviewers.

Data collection and management

Due to the large heterogeneity across the types of papers,
and the lack of standardisation in reporting of quality
indicators and domains, the team opted for a rigorous
approach with two reviewers (two of CL, PR, VK, SP and
AS) independently extracting each article. Any discrep-
ancies in extracted data were reviewed and resolved
by an independent third reviewer. A standardised
data extraction form was developed to summarise and
record the reviewed studies within the Covidence review
manager. Extraction was piloted in two rounds using
three studies per round, and the extraction form was
revised accordingly. Data items included publication
characteristics (year of publication, country, study design,
funding source and sample size), intervention details
(care setting, virtual care modality, primary condition/
health concern) and details on reported quality indica-
tors (definition, measurement/scoring tools, etc).

Data synthesis

Individual indicators were used to demonstrate the
connections between virtual care modalities and the
Quintuple Aim'*; patient experience and provider expe-
rience were further subcoded into the NAM quality
domains'® along with sustainability. These connec-
tions were visualised through an alluvial (also known as
Sankey) diagram. Although these individual indicators
will be further refined through a future Delphi consensus
process to narrow a subset of indicators across quality
domains, the proportions provide valuable information
regarding the types of quality domains and their corre-
sponding modalities.

Risk of bias

As this was a scoping review intended to capture a collec-
tion of quality indicator items, rather than evaluate their
effectiveness or appropriateness, risk of bias was not
assessed based on current published guidelines.'

Patient and public involvement statement

People with lived experience were involved in the concep-
tion and development of the scoping review as well as
the presentation and dissemination of results through
the Patient Experience Advisors programme and the
Community Liaison Advisory Council at Women’s College
Hospital. We intend to solicit further patient participa-
tion as well as general public involvement in future work
developing a balanced scorecard based on the literature
identified in this review. Working with patients helped to
ensure quality indicators that were extracting from the
literature were relevant to patient concerns and provided
guidance on the mapping of indicators to the Quintuple
Aim and NAM quality framework. Patient advisors also

helped to identify gaps, including the lack of focus on
equity, and will further input to addressing these gaps
through the development of the scorecard.

RESULTS

The literature search resulted in a total of 18395 cita-
tions from databases and grey literature searching that
were imported into Covidence; no additional citations
were identified through hand-searching journals. A total
of 4891 duplicate citations were removed leaving 13504
citations for title and abstract screening. After title and
abstract screening, 814 full-text articles were identified
for retrieval and 183 reports, mostly conference abstracts
and commentaries, were further excluded. After assessing
the reports for eligibility, 66 articles were included for
data extraction (figure 1).

Characteristics of included studies

The included studies comprised 45 primary research
studies (eg, observational studies) and 21 secondary
research articles (eg, systematic reviews). table 1
summarises the main characteristics of the included arti-
cles. The most frequent study designs were observational
studies (n=32), followed by systematic reviews (n=11),
qualitative studies (n=5), and interventional trials (n=5).
The majority of included studies were published between
2018 and 2020 (n=25) in North America (n=29) or
Europe (n=22). Funding sources were mainly from public
institutions (n=30), but a large proportion of studies also
reported no external funding for their study (n=24).

Interventions examined in the included studies covered
arange of virtual care modalities (table 2) including video
and audio visits with clinicians (n=44), remote moni-
toring programmes (n=13), mobile applications (n=12),
self-monitoring and wearable devices (n=9), synchronous
or asynchronous messaging with healthcare providers
(n=13), or patient portals (n=10). Care settings (table 2)
ranged from ambulatory and outpatient clinics (n=41)
to primary care (n=13), and home and community care
settings (n=8). Patient populations (table 2) included
individuals with chronic noncommunicable conditions
(n=19), cancer (n=7), and mental health conditions
(n=b).

Connections between virtual care modalities within the
Quintuple Aim framework and NAM quality domains are
visualised in figure 2. Within the Quintuple Aim, the most
reported category related to patient experience (n=200
indicators), followed by provider experience (n=52),
population health outcomes (n=47), health system costs
(n=22), and equity (n=7). Virtual visits by phone and/or
video (n=96) were the most common modality of virtual
care reported, and were strongly connected to patient
experience, provider experience, and population health
outcomes (figure 2). Virtual visits (video only) (n=60) and
remote monitoring (n=59) were the next most common,
also connecting strongly to patient experience, provider
experience, and population health outcomes.
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Figure 1

Within the NAM quality domains, the most common
sub-coded domains included patient-centredness (n=66),
effectiveness (n=64), sustainability (n=36), and efficiency
of care (n=36) (figure 2). Details regarding the frequency
of indicators for NAM domains and patient experience
and provider experience are provided in online supple-
mental file 4), with examples of indicators and their stem
groupings in table 3.

Specific instruments measuring quality

Throughout data extraction, several existing tools were
mentioned for measuring the quality of care. For patient
experience, tools included Telemedicine/Telehealth
usability questionnaires (n=18 studies); Telemedicine
Satisfaction and Usefulness Questionnaire (n=3); and
Service User Technology Acceptability Questionnaire
(n=1). For provider experience the Telemedicine/
Telehealth Usability Questionnaire (n=2) was used,
while others only mention 5- and 10-point Likert scales
with unique or custom question prompts. No specific
measurement tools were mentioned for population
health outcomes, costs, or health equity.

DISCUSSION

This scoping review on quality measures for ambulatory
virtual care found that within the Quintuple Aim, the
most reported category assessing the quality of virtual care

v

Full-text reports excluded:
Not relevant type of evaluation (n = 263)
No quality indicators reported (n= 181)
Not eligible intervention (n= 102)
Not eligible population (n= 18)
Non-English article(n=1)

Preferred Reporting ltems for Systematic review and Meta-Analysis study flow diagram.

was related to patient experience, followed by provider
experience, and population health outcomes. There was
limited mention of health system costs, patient costs,
or equity. The most frequently mentioned virtual care
modality was virtual visits in video and/or audio, followed
by video visits only, remote monitoring programmes,
mobile applications, and self-monitoring tools. Within
the NAM domains of quality for patient and provider
experience, effectiveness was most common, followed by
patient-centredness and efficiency, with limited mention
of sustainability.

Best practice guidelines for virtual care are required
to realise the integration of virtual care across health
systems.'” '® This review provides the foundation for the
identification and refinement of quality indicators in
virtual care and highlights current gaps in the assessment
of virtual care performance indicators. Results indicate
that further development of evaluation methods specif-
ically analysing the equitable and cost-efficient deploy-
ment of virtual care is needed. Measurement of quality
of virtual care will support understanding performance
gaps, and targets for future quality improvement efforts
and benchmarking efforts across organisations.

Limited attention on equity, Sustainability, and cost
It was noted that the majority of quality indicators
were concentrated in specific domains such as patient
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Table 1

Characteristics of included studies (n=66)

Primary studies Secondary
(n=45) studies (n=21)
(n (%)) (n (%))
Year of publication
2015-2017 13 (29) 7 (33)
2018-2020 18 (40) 7 (33)
2021-2022 14 (31) 7 (33)
Country of publication
Asia 1(@2) 3(14)
Australia/South Pacific 49 2 (10)
Europe 14 (31) 7 (33)
North Africa and Middle 4 (9) 1(5)
East
North America 21 (47) 8 (38)
South America 1) -
Study design
Case report/series 1@2) -
Observational (cross- 30 (67) --
sectional, cohort)
Qualitative study 5(11) --
Mixed methods 3(7) -
Interventional (pre/post, 5 (11) --
controlled trial)
Cost/cost-effectiveness 1 (2) --
Systematic review -- 11 (53)
Scoping/umbrella review  -- 4 (19)
Integrative review - 3(14)
Environmental scan = 3(14)
Funding source
Private 1) 2 (10)
Public 22 (49) 8 (38)
Mixed 2 (5) -
None 14 (31) 9 (42)
Not Reported 6 (13) 2 (10)
Number of participants
Patients/caregivers 115 (42-265) —
(median (IQR))
Healthcare providers 18 (13-22) --
(median (IQR))
Participant age
Patients/caregivers 55.5 (47-63) --
(median (IQR))
Healthcare providers 22-76 --
(range)
Participant gender (%)
Patients/caregivers Female: 53.7 --
(median) Male: 50
Healthcare providers Female: 61.3 =
(median) Male: 38.7
Review methods
Number of included - 17 (12-22)
publications(median (IQR))
Continued

Table 1 Continued
Primary studies Secondary
(n=45) studies (n=21)
(n (%)) (n (%))
Reported inclusion/ -- 16 (76)
exclusion criteria
Limited search by -- 10 (48)
language
Limited search by date -- 5 (24)
Age/publication date of included studies
0-5 years prior -- 3 (14)
6-10 years prior -- 4 (19)
11+ years prior -- 9 (43)
Not reported -- 5 (24)

experience and/or satisfaction, or provider experience
and/or satisfaction, while the more complex indicators,
such as equity, cost, and sustainability, were not as widely
reported. The limited attention on equity is consistent
with published literature, such as a scoping review of
reviews which highlights the lack of focus on equity assess-
ments in virtual care deployments.'” Equity may have
been more challenging to measure and integrate into
programme evaluation and may have been considered
outside the scope of QI projects or time-sensitive deploy-
ments (such as during the COVID-19 pandemic).”’ This
lack of consideration of equity is concerning, as virtual
care has the potential to improve access to care for some
typically underserved populations and worsen access for
others,21 making it an essential consideration in under-
standing the quality of care.

Our review also noted limited attention in evalua-
tions around the sustainability of virtual care delivery.
Sustainability may be considered from multiple perspec-
tives, including if the patient plans to continue to use
the virtual options, or if the organisation has the means
(infrastructure, IT support, etc) to continue to deliver
virtual care after the COVID-19 pandemic restrictions
lessened. Further indicators are needed to monitor the
continued need for and use of virtual care to assess if it
remains a preferred and feasible option, especially within
hybrid models of care delivery which includes both virtual
and in-person options. Considering sustainability is also
important when taking a Learning Health Systems (LHS)
approach across healthcare organisations and systems
where the focus is on continuous learning and iterative
advancement.” Sustainability needs to be a key part of
this systems-based approach, and thus quality indicators
of virtual care that consider sustainability are needed.

Indicators within the Quintuple Aim domain of
cost were also rarely reported in the literature, for
either patient costs or health system costs. Like equity,
this limited inclusion may partly be due to the fact
that cost can be difficult to measure and quantify
in rapid virtual care deployments. This finding is
consistent with a 2020 scoping review that analysed
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Table 2 Summary of intervention and setting
characteristics (n=66)

Value

(n (%))
Primary condition/health concern
Cancer 7(11)
Cardiac conditions 3 (5)
Chronic pain/musculoskeletal 3 (5)
Dermatologic conditions 4 (6)
Diabetes 5(8)
Kidney disease 3 (5)
Mental health 5 (8)
Palliative 3 (5)
Specialist clinic* 8(12)
Surgery —unspecified 3 (5)
Multiple conditions 11 (17)
Not applicable/unspecified 11 (17)
Setting/context of care delivery
Ambulatory care/outpatient clinic 40 (60)
Primary care 13 (20)
Home and community care 7 (11)
Not applicable/not specified 6 (9)
Type of virtual care modalityt
Virtual visit/telemedicine—video 43 (65)
Virtual visit/telemedicine—audio 37 (56)
only
Remote monitoring 11 (17)
Mobile application 11 (17)
Self-monitoring/wearables 8(12)
Synchronous messaging 4 (6)
Asynchronous messaging 9 (14)
Patient portals 10 (15)
Other/not specified 7(11)
Number of Interventions
1or2 46 (70)
3or4 17 (25)
5t07 3(5)

*Medical specialties include ear nose and throat (otolaryngology),
gastroenterology, neurology, gynaecology and urology.
TPercentage totals exceed 100 as studies included multiple
modalities.

the cost-effectiveness of telehealth to the healthcare
system, which also highlighted this gap.”” Cost needs
to be considered as part of the evaluation of the
quality of virtual care, including in connection with
the sustainability of the service and the cost implica-
tions for patients, which also ties back to the topic of
health equity and access to virtual care.

Evidence synthesis of virtual care

There has been a considerable amount of work published
about virtual care, and extensive synthesis of that work.
About a third of the literature included in this scoping
review were reviews themselves, however, these reviews
usually were limited and focused on a specific service
or modality of virtual care such as patient portals,** tele-
health/phone visits® * and video consultations.”” * Few
reviews assessed approaches or models for evaluating
virtual care, or tools that specifically measured quality
across multiple domains as identified by the Quintuple
Aim and NAM frameworks. To the authors’ knowledge,
this is the first review that specifically evaluates quality in
virtual care with a comprehensive approach to defining
quality indicators and assessing their use against estab-
lished quality frameworks.

A report by the Canadian Agency for Drugs and Tech-
nology in Health (CADTH) which studied evaluations
of virtual care was consistent with our findings.” The
CADTH report stated that evaluations should focus on
ensuring the scope of the virtual care visits was appropriate
for the care being administered, be conducted systemati-
cally, and that cost-analysis or cost-benefit evaluations be
conducted with a specific viewpoint in mind - such as a
patient or provider.29 The findings of this scoping review
support these assertions from a quality perspective. A
quality virtual care programme is clear in its scope, has
dedicated resources for ongoing evaluations, and specif-
ically investigates the impact of the programme from the
patient perspective, provider perspective, or both.

Leveraging review results: next steps

This review provides the foundational knowledge base of
existing quality indicators of virtual care across domains
of quality and organised within established quality frame-
works. This knowledge base will be further refined and
distilled through a modified Delphi approach with key
knowledge users and decision-makers, including patients,
healthcare professionals, virtual care experts, and poli-
cymakers, to help add indicators to address gaps, and
rate and rank existing indicators based on feasibility,
relevance, and utility. A subset of high-ranked indica-
tors across quality domains will then be translated into
a balanced scorecard for evaluating the quality of virtual
care.

An understanding of how to define quality in virtual care
and measure performance is key to the development and
growth of a potential LHS, which aims to enable cycles of
continuous learning and improvement to be routinised
and embedded across the healthcare system.” An LHS is
the combination of a health system and research system
that, at all levels, is anchored on patient’s needs, perspec-
tives, and aspirations; driven by timely data and evidence;
supported by appropriate decision supports, aligned
governance, financial and care delivery arrangements;
and enabled with a culture of, and competencies for,
rapid learning and improvement.” Further, it is a system
in which science, informatics, incentives, and culture are
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Figure 2 Alluvial diagram connecting virtual care modalities to the Quintuple Aim and quality domains. Through the middle
are the Quintuple Aim domains, with curved bars representing a connection to the virtual care modality (left) and NAM quality
domains (right). For example, the 59 mentions of remote monitoring (left) were mostly connected with patient experience,
followed by population health outcomes, then provider experience. The thick vertical bars show the frequency compared with
the other domains: virtual visits were the most common modality; patient experience was the most common Quintuple Aim
domain; and patient-centredness was the most common NAM quality domain.

aligned for continuous improvement and innovation,
and thus our domains of quality for virtual care can be
integrated into this approach. Ideally, best practices,
including best practices in virtual care, are seamlessly
embedded in the delivery process, patients and families
are active participants in all elements, and new knowl-
edge capture is an integral by-product of the delivery
experience.” Ultimately, the deployment of virtual care
should follow an LHS approach, with consistent revi-
sion and adjustment of virtual care initiatives to reflect
dynamic contexts and adapt based on new evidence.
Mapping the current knowledge base aims to provide

organisations with quick references for improving and
iterating their virtual care programme. Working towards
true integration of virtual care into an LHS is subject to
further research and implementation.

Strengths and limitations

This scoping review used a wide range of published
and grey sources, covered a vast breadth of literature,
and applied rigorous methods for data extraction and
coding. The body of literature included in this review
also represents the current state of publications on virtual
care, as the search was updated as the project progressed.
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Table 3 Examples of indicator-stem groupings and indicators within the Quintuple Aim, specific to virtual care.

Examples of Indicator-Stem

grouping
(NAM Quality Domain)

Examples of individual indicators

Examples of indicator measurement

Quintuple Aim domain: Patient Experience

Patient satisfaction
(Patient-centredness)
Usability

(Efficient)

Effectiveness

Access to care
(Equitable)

Patient satisfaction with virtual care

compared with in-person consultations

Patient-perceived value of the virtual
consultation.

Ease of navigating access to a video
appointment.

Support to patients to overcome
technical issues.

Quintuple Aim domain: Provider Experience

Provider satisfaction and preference
Infrastructure/ organisational capacity
(Sustainable)

Provider-patient workload/workflow
(Timely, efficiency)

Physician perspective of effectiveness
(Effective)

Provider satisfaction compared with
in-person consultations.

Perceptions of effectiveness.
Provider and clinic efficiency.

Ability to evaluate/examine patient.

Quintuple Aim domain: Population Health & Outcomes

Follow-up Care
Access to Care
Clinical outcomes and measures

Quintuple Aim domain: Cost

Health system costs
Patient Costs

or 90-day outpatient follow-up.

Emergency Department use after virtual

visit.

Programme usage.
Clinical effectiveness of care.
Quality of life.

Patient safety.

Cost reduction.
Cost-effectiveness.

Cost-avoidance.

5-point Likert scale — proportion of positive
responses:

“The clinical care | received during a virtual
visit was the same as a face-to-face visit.”
Telemedicine usability questionnaire:

18 items, 7-point Likert scale; a higher
mean score indicates higher satisfaction
(usefulness, ease, interface quality,
interaction quality, satisfaction and future
use, reliability)

Net promoter score — “recommend virtual
visit to a friend”

Virtual visits are more convenient than an
office visit

Proportion of patients requiring help with
equipment

Proportion of patients having trouble logging
on to platform

5-item questionnaire using 0-100 Visual
Analogue Scales — overall score calculated
by averaging responses

Telehealth Usability Questionnaire

Reduction in ‘no-shows’ and cancelled
appointments

Decrease in wait times for patients

Likert scales — proportion of physicians that
agree:

| was confident with my ability to diagnose/
make recommendations.

| was able to effectively inform my patient.

Number or proportion of patients seen in
follow-up after virtual visit

Number or proportion of patients seeking
emergency care after virtual visit

Proportion of participants engaging with the
platform/completing programme

Changes in clinical outcomes/disease
markers

Changes in QoL as measured by validated
scales: EQ-5D, WHO-QL

Incidence of adverse clinical events

Cost of standard visit compared with virtual
visit

Cost of telemedicine implementation and
maintenance

Patient travel savings compared with in-
office visits

Continued
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Table 3 Continued

Examples of Indicator-Stem
grouping
(NAM Quality Domain)

Examples of individual indicators

Examples of indicator measurement

Quintuple Aim domain: Equity

Accessibility
Financial impact

Equal access to care.

Time saved by the patient

Availability of appropriate connectivity/
technical services in rural areas

Reduction in travel time

EQ-5D, EuroQol-5 Dimensions — health-related quality of life scale; WHO-QL, World Health Organization-Quality of Life scale.

However, our search strategy was limited to English only,
and relying on the past 7 years meant that foundational
work on the implementation of virtual care may have
been excluded.

A key strength of this work was our categorisation of
existing indicators across established quality frameworks
(NAM and sustainability, Quintuple Aim) to identify
which quality domains of virtual care are present and
lacking within the current literature. However, there
is considerable overlap between the NAM domains for
categorisation, and extensive differences in the way
indicators were explained in the published studies, typi-
cally with very little detail. Indicators could overlap and
routinely fit within more than one quality domain, and
the lack of detail provided about each indicator meant
that some assumptions were made, leading to subjectivity
with current results. For example, patient-centred care
was used very differently across studies, with some having
it synonymous with patient satisfaction, while others
acknowledged the multiple factors and complexity in the
delivery of patient-centred care. To address this limitation
we dual-coded all indicators, resolved discrepancy with a
third reviewer and will be working with interprofessional
decision-makers and persons with lived experience as we
develop the balanced scorecard. The lack of reporting
on how indicators were selected when measuring quality
of care, the lack of detail provided and the lack of
reported knowledge of user (patient, provider, manage-
ment, etc) involvement, further highlighted the need for
a consensus-based approach to finalise a concise list of
virtual care quality indicators across all quality domains.

CONCLUSION

To ensure delivery of high-quality virtual care, itis impera-
tive to understand what is ‘quality’ in virtual care. By iden-
tifying and mapping indicators of the quality of virtual
care to the Quintuple Aim and the NAM framework, we
aim to deepen our understanding of these indicators and
identify gaps. The most reported category assessing the
quality of virtual care was related to patient experience,
followed by provider experience, and population health
outcomes. There was limited mention of health system
costs, patient costs, or equity, which limits our under-
standing of the quality of virtual care initiatives, these gaps
highlight the need for the development of new indicators,

and a consensus-based process with knowledge users to
create a prioritised list. Future work will add and further
refine the quality indicators through a modified Delphi
approach, with the aim of providing decision-makers with
a balanced scorecard for the implementation of quality
virtual care initiatives moving forward.
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