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Abstract

Given the significant advance of virtual care in the past year and half, it seems timely to focus on quality
frameworks and how they have evolved collaboratively across health care organizations. Massachusetts
General Hospital’s (MGH) Center for TeleHealth and Mass General Brigham’s (MGB) Virtual Care Program
are committed to hosting annual symposia on key topics related to virtual care. Subject matter experts
across the country, health care organizations, and academic medical centers are invited to participate. The
inaugural MGH/MGB Virtual Care Symposium, which focused on rethinking curriculum, competency,
and culture in the virtual care era, was held on September 2, 2020. The second MGH/MGB Virtual Care
Symposium was held on November 2, 2021, and focused on virtual care quality frameworks. Resultant
topics were (1) guiding principles necessary for the future of virtual care measurement; (2) best practices
deployed to measure quality of virtual care and how they compare and align with in-person frameworks;
(3) evolution of quality frameworks over time; (4) how increased adoption of virtual care has impacted
patient access and experience and how it has been measured; (5) the pitfalls and barriers which have been
encountered by organizations in developing virtual care quality frameworks; and (6) examples of how
quality frameworks have been applied in various use cases. Common elements of a quality framework for
virtual care programs among symposium participants included improving the patient and provider
experience, a focus on achieving health equity, monitoring success rates and uptime of the technical el-
ements of virtual care, financial stewardship, and clinical outcomes. Virtual care represents an evolution in
the access to care paradigm that helps keep health care aligned with other modern industries in digital
technology and systems adoption. With advances in health care delivery models, it is vitally important that
the quality measurement systems be adapted to include virtual care encounters. New methods may be
necessary for asynchronous transactions, but synchronous virtual visits and consults can likely be
accommodated in traditional quality frameworks with minimal adjustments. Ultimately, quality frame-
works for health care will adapt to hybrid in-person and virtual care practices.
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V irtual care encompasses a wide range
of information and communication
technologies and care delivery sys-

tems. The World Health Organization has
defined virtual care as the secure use of infor-
mation and communication technologies in
support of health and health-related fields,
including health care services, health
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surveillance, health literature, and health edu-
cation, knowledge, and research. Virtual care
delivery may include any or all the following
components: live synchronous audio-video
telemedicine, store-and-forward (asynchro-
nous) care delivery, electronic consultations,
telephone visits, portal messaging, remote pa-
tient monitoring, pre-visit planning, interac-
tive care plans, advanced care at home, and
more, as the field is evolving rapidly. Virtual
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TABLE 1. Potential Advantages of Virtual Care

Improved access 1. Virtual care may be used to bring health care services to patients in distant locations.
2. Virtual care may improve patient access and extend the geographic reach and expertise of clinicians and

health care facilities.
3. Given clinician shortages, virtual care may have an attractive value proposition.
4. It may provide people in both rural and urban areas access to safe, effective, and appropriate health care

whenever and wherever they may need it.

Cost efficiencies 1. Reducing or containing the cost of health care is one of the most compelling motivators to acquire and
adopt virtual care technologies.

2. Virtual care may reduce the cost of health care and increase efficiency with better management of chronic
diseases, shared health professional staffing, reduced travel, fewer urgent and emergency care visits, and
fewer and shorter hospital stays.

Improved quality 1. The quality of health care services delivered via virtual care may be as good as those delivered by tradi-
tional in-person visits.

2. In some specialties, virtual care may deliver a superior product, with greater outcomes and consumer
satisfaction.

Patient expectations 1. The greatest impact of virtual care may be on the patient, their family, and their community.
2. Using virtual care technologies may reduce travel time and related cost and stresses for the patient.
3. Multiple studies have documented patient satisfaction and support for virtual care services.
4. Such services offer patients access to primary care and specialty care providers that might not be available

otherwise, without the need to travel long distances.
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care represented less than 1% of the total
health care delivery volume and most clini-
cians had never used virtual care in their prac-
tices in the United States before the COVID-19
pandemic. More than half of clinicians and pa-
tients used virtual care for the first time in the
first few months of the pandemic. Subsequent
research showed that clinicians and patients
have responded positively to the presence of
virtual care. The American Medical Associa-
tion (AMA) reports that 85% of physicians
indicate that virtual care increased timeliness
of care, 75% agreed that virtual care allowed
them to deliver high-quality care, and 70%
anticipated increasing virtual care in their
practices. Refer to Table 1 for advantages of
virtual care. It appears that virtual care is
here to stay. In the US, the central question
is now focused on how best to offer virtual
care services, hybrid virtual care and in-
person care, and digitally enabled care, repre-
senting fully integrated virtual care and in-
person care on the basis of clinical appropri-
ateness. The increased demand for virtual
care from patients and from clinicians during
the COVID-19 pandemic is expected to
continue post-pandemic. Consequently,
Mayo Clin Proc Inn Qual Out n February 20
health systems are re-evaluating their techno-
logical platforms, operations, and strategies
to develop an enduring long-term approach
to virtual care, including quality measurement.
AMA developed tools to measure the value of
virtual care, including 6 value streams: clinical
quality, safety, and outcomes, access, experi-
ence of patient, experience of clinician, finan-
cial impact, and health equity, however an
agreed on framework for the assessment of vir-
tual care quality is lacking.

GENERAL PRINCIPLES OF QUALITY MEA-
SUREMENT FOR VIRTUAL CARE
Quality of care could be assessed based on the
care being delivered and the condition being
treated rather than on the modality or on
the location used to deliver care. As an
example, quality measures for heart failure
are not different based on whether the care
is delivered in a hospital-based ambulatory
practice or a free-standing office building,
on the ground floor of a building with radio-
graphic capabilities or on the third floor of a
building without any imaging capabilities.
Similarly, the fact that care is delivered virtu-
ally does not necessarily impact quality
23;7(1):31-44 n https://doi.org/10.1016/j.mayocpiqo.2022.12.001
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measures for any specific condition. Virtual
care is merely a form of care delivery. Taking
it 1 step further, a condition-specific outcome
measure should not necessarily be changed
based on whether care is delivered via syn-
chronous telemedicine, audio only (tele-
phone), or asynchronously, recognizing that
certain examination techniques (eg, ausculta-
tion) or physiologic measurements (eg, vital
signs) may require modification or be
decoupled from the virtual encounter.

Virtual care is a rapidly evolving health
care modality, and adoption expanded expo-
nentially during the COVID-19 pandemic.1

Frequently the conversation appears to focus
on virtual care versus in-person care, rather
than on the hybrid model that intermingles
the 2 based on patient need and convenience
to produce the highest value. Virtual care
may be best viewed as 1 modality out of
many to be used in a comprehensive health
care system. Virtual care and in-person care
appear to be intricately intertwined. Each
could be used with some patients at a certain
point of time. Neither is likely to be used suc-
cessfully in all patients all the time.2 Virtual
care may afford health care systems the oppor-
tunity to re-imagine care,3 and excessive com-
parison to in-person care models may limit its
ability to improve health care delivery. This
area would benefit from more research.

Potential advantages of virtual care may
include, but are not limited to, increased pa-
tient and caregiver convenience (no air, shuttle
bus, or rail travel, no ride-hailing, no parking,
no wayfinding, no incremental food and lod-
ging, no lost work-time, no child, spouse, fam-
ily, and pet care accommodations, no
interactions with challenging COVID-19 re-
quirements and personal protective equip-
ment), potentially more undivided attention
from the clinician, a greater percentage of the
total time required from the patient being
dedicated to the clinical interaction, the
enhanced ability to include family members
that could not be present otherwise, and the
ability to observe home environments and
perform more accurate medication reconcilia-
tion when important. These advantages have
resulted in improved patient experience scores
that are higher than scores for in-person visits
at MGB hospitals and equivalent scores at
Mayo Clin Proc Inn Qual Out n February 2023;7(1):31-44 n https:/
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Mayo Clinic.4 Jefferson Health has reported
net promoter scores in the 50-90 range.5

Theoretically, the economics of virtual care
could be very favorable. Patients and providers
can reduce travel expenses. Patients can
reduce the time away from work or other
home activities. Providers can provide care
outside the office environment and traditional
office hours.

However, as of today, future reimburse-
ment is unclear and health care systems strug-
gle to make strategic determinations about
whether they can decrease leases and move
from purely “bricks and mortar” to hybrid
models of “clicks and mortar” care. Thus, the
optimal balance between expenses related to
virtual care platforms and expenses related to
maintaining leases is unclear. Quality of care
cannot easily be addressed without consid-
ering financial implications. The National
Quality Forum (NQF) considers it a domain
in the virtual care measurement framework.6

The notion of a “complete history and
physical examination” may be outmoded.
During in-person office visits, not all patients
are fully undressed. Many patients, if not
most, do not receive complete general physical
examinations. There may not be a compelling
reason for most repeat dermatology encoun-
ters to have a cardiovascular or neurological
system exam, for example. It is possible that
the comprehensive physical examination re-
mains a relic of attempts to prevent payers
from denying payment rather than improving
quality of care. On the other hand, one could
do a level 5 physical examination in a virtual
care encounter. More importantly, however,
it is the clinician’s ability to determine when
a patient needs more than what can be per-
formed virtually and escalate care to a higher
level. This is not particularly different as
compared with primary care providers refer-
ring patients that they have seen in the office
to the emergency department or to another
specialist. This is also not substantially
different from the emergency physician
seeking specialty consults or choosing to
admit the patient to an observation unit for
further diagnostic testing.

Both patient and the provider experiences
are important. The experience journey begins
with finding and adopting the most
/doi.org/10.1016/j.mayocpiqo.2022.12.001 33
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appropriate consultative technology modality
and associated terminology for the patient. Is
it telehealth, telemedicine, a virtual visit,
remote monitoring, or an e-consult? Does
the patient know the difference between
“audio” vs “audio/video” virtual visits or are
they more familiar with terms like “telephone”
or “Zoom” visit? Is it a first-time or a follow-up
visit? Is it a new or familiar provider and pa-
tient? Is it new or pre-existing clinical issue?
Matching the visit mode to the clinical prob-
lem may enhance safety and outcomes.

Not all patients may need the same type of
care, even those receiving virtual care. Various
support “bundles” for chronic disease manage-
ment, screening, and acute care may be neces-
sary. When is a blood pressure cuff needed? A
weight-scale? A thermometer? A glucometer?
Patient education and guidance may be
required not just to address technology but
also to inform what can and cannot be effec-
tively done via virtual care and what is neces-
sary to do during the visit. For example, a
routine follow-up for a diabetic may require
a HbA1c but not a physical examination.
Determining the clinical appropriateness of
various visit types and procedures is an impor-
tant task for clinical researchers and profes-
sional societies to define.

Quality measurements could include
assessing the experience of care for both
episodic virtual care visits and longitudinal
care that is a hybrid of in-person and virtual
care. Measuring the unique problems related
to understanding the success of virtual care
based on patient and provider experiences
may be critical in any quality framework.

As we move forward assessing quality
related to virtual care, we may need to recog-
nize that quality is quality, regardless of how it
is delivered. The quality measures could focus
on the symptoms, disease entity, or condition
being treated, and the achievement of appro-
priate outcomes or process measures being
evaluated and treated. If the building collapses
during an in-person visit or the patient gets
caught in an elevator, both would be seen as
poor-quality care and a poor patient experi-
ence. If the telemedicine technology does not
work, it is problematic and thus should be
regularly assessed. At Jefferson Health, for
example, data regarding the technical quality
of each synchronous audio-video telemedicine
Mayo Clin Proc Inn Qual Out n February 20
visit are documented immediately after the call
as part of the clinical documentation. This
provides an “early warning system” if web
browser or technology upgrades are having a
negative impact.

Measurement frameworks could assess to-
tal care rather than episodic care and we
believe that the hybrid “clicks and mortar”
approach could be incorporated into quality
metrics.5

DEVELOPING A FRAMEWORK FOR VIRTUAL
CARE QUALITY
The use of virtual care as a model of providing
care to low-acuity patients is being increas-
ingly examined as a method to provide needed
services outside of the hospital setting. The
types of technological modalities associated
with virtual care are more patient-centered,
reduce the burden on the emergency depart-
ment, urgent care facilities, and emergency
medical services, enhance interactions with
providers to improve patient care, and enable
direct providerepatient interaction 7. Howev-
er, before the COVID-19 pandemic, virtual
care was typically only offered under limited
circumstances.8 During the onset of the
pandemic, virtual care services expanded
significantly, and payers, such as the Centers
for Medicare & Medicaid Services, paid for
nearly all services provided through virtual
care in the same manner as they reimbursed
in-person encounters.9,10 As the pandemic
evolves, there is a question as to whether
payers should continue to reimburse services
in the same manner or whether the delivery
and payment of virtual care should recede
back to pre-pandemic times, in which services,
originating sites, and modalities were
restricted. An argument for potentially reinsti-
tuting the restrictions is overarching concerns
regarding the quality of virtual care services
and whether their use provides the same level
of care that patients receive onsite and in-
person. Establishing valid and reliable metrics
to track success for virtual care programs is vi-
tal to promoting quality and influencing
rational policy decisions.

In 2016, the United States Department of
Health and Human Services called on the
NQF to develop a framework to create metrics
to assess the use and effectiveness of virtual
care services across multiple clinical settings.6
23;7(1):31-44 n https://doi.org/10.1016/j.mayocpiqo.2022.12.001
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The results of this work, which were overseen
and governed by a 22-member technical advi-
sory panel, focused on the following measure-
ment domains viewed as critical to
understanding the impact of virtual care on
clinical outcomes: (1) access to care e deter-
mines whether the use of virtual care services
allows remote individuals to obtain clinical
services effectively and whether remote hospi-
tals can provide specialized services; (2) finan-
cial impact e assesses the financial impact/cost
of virtual care services; (3) patient and pro-
vider experience e represents the usability
and effect of virtual care on patients, care
team members, and the community at large,
and whether the use of virtual care results in
a level of care that individuals and providers
expect; and (4) effectiveness e represents the
health care system, clinical, operational, and
technical aspects of virtual care.

Because of the complex interactions be-
tween the implementation and use of various
virtual care modalities, multiple aspects of
this framework likely apply to different virtual
care issues. The assessment, evaluation, and
effectiveness of virtual care are multidimen-
sional; thus, quality measurement requires
varied and diverse approaches. The NQF mea-
sures are likely to be universally adopted, and
therefore mature programs should be encour-
aged to measure and report quality outcomes
in alignment with these recommendations.

COVID-19 created a turbocharged envi-
ronment for health care systems to adopt vir-
tual modalities of care delivery almost
overnight. As Stanford Health Care ramped
its virtual care delivery to meet patient de-
mands in early 2020, it asked a critical ques-
tion: “Given this rapid adoption, how can we
ensure that we deliver the same level of quality
and value with virtual care as we are known
for in on-site and in-person care visits?” The
question led to creation of the committee on
virtual care quality that wrestled with ques-
tions on framework, scope, governance, and
measurement. The committee was charged
with developing a framework to monitor and
ensure quality, safety, and equity of care deliv-
ered through virtual means compared with
historical in-person visits while taking into
consideration both adult and pediatric foot-
prints and its applicability to academic and
community practices across the enterprise.
Mayo Clin Proc Inn Qual Out n February 2023;7(1):31-44 n https:/
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The committee was comprised of representa-
tion across the organization from physicians,
quality, digital health, and operational leaders.
The group grounded itself in the quality
improvement framework consisting of: (1) do-
mains e high-level strategic ‘themes’; (2) mea-
sures e quality measures in 3 groups:
outcomes, processes, and balancing; (3) met-
rics e the technical metrics associated with
each type of quality measure; and (4) tactics
e tactical actions operationalized by the orga-
nization and stakeholder groups. The applica-
tion of the framework allowed the group to
define 6 domains of quality and clinical effec-
tiveness e clinical quality, social equity, safety
and harm avoidance, resource use, advancing
value/lowering cost of care, and finally innova-
tion and market differentiation. Through
expert user groups, cross-cutting metrics
were defined for each domain allowing Stan-
ford Health Care to create its first dashboard
measuring quality and value in the virtual
care space with measures such as “emergency
department visit rate after video visit vs tele-
phone vs in-person visit” or electronic health
record-embedded provider survey measuring
provider-judged clinical effectiveness
compared with alternatives. These cross-
cutting measures by relative domain allow all
the service lines to assess and compare
different modalities of care delivery against
sets of clinical outcomes while having the abil-
ity to measure social equity impact on com-
munities we serve.

There is a continuum between the con-
cepts of health care quality and value, and
often a conflation between the 2. Part of this
stems from the lack of a common and gener-
ally accepted definition of “value”,11 with orga-
nizations tending to focus on virtual care
features rather than understanding the true
reasons that users turn to virtual care products
and services. At its core, a health care organi-
zation’s virtual care products and services have
no intrinsic value; instead, the clinical context
determines how users form applicable
perceptions.

Mayo Clinic College of Medicine and Sci-
ence developed a value definition e with the
understanding of what levers to pull and un-
der what circumstances e for best practices
and with built-in iterative, continuous
learning. Mayo Clinic Center for Digital Health
/doi.org/10.1016/j.mayocpiqo.2022.12.001 35
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Economic
Save or make money
while providing quality

care

Financial, operational, and reach: Revenue (payments of
professional/technical services, subscriptions, new patient acquisition, patient
retention, increased capacity), cost savings, market share, direct expense
(program expense, care expense), length of stay, no-show rate, inpatient/ED
throughput rate, panel size, number of users, engagement rate (usage)
Clinical outcomes, quality, and safety: Mortality, functional status,
HEDIS scores, readmission rates, ED visit rates, adverse event rates, PROs

Patient and family experience: Net promoter score, patient activation
measure, HCAPS, medical literacy (understanding treatment instructions), self
efficacy
Clinician experience: Satisfaction, ease of use/obtaining clinical
information, percent annual staff turnover, duration of visit, percent of visits
conducted annually

Experiential
Have pleasant

interactions and
sensations

Functional
Fulfill a purpose with the
appropriate level of effort

Equity
Create meaning in

relation to self or others

Complexity and risk: Technology complexity, clinical complexity, operational
complexity, risk to brand, regulatory/compliance risk
Availability of care: Time to next appointment, travel time to care per
patient, care team burden (number/frequency of patient touchpoints), reduction
in patient transfers, reduction in cancellations, increased capacity
Clinical process: Medication adherence, adherence to care plans or discharge
instructions, adherence to evidence-based guidelines, improved disease
detection, cognitive burden, percentage of patients receiving optimal care

Equity: Equity in clinical outcomes, equity in access in care, equity in financial
impact, percentage of patients who delay care due to access barriers, out-of-
pocket costs as a percentage of household budget, percentage of patient with
disabilities who are able to conduct a visit through adaptive technologies,
percentage of patients who can conduct a visit in their desired language

Economic Functional

Experiential Equity

Ha
rd
ben
efits Soft benefits

FIGURE. Four-domain model of virtual care value.
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conducted an environmental scan to inform
the development of a framework around
which to base the value definition. This pro-
cess included identifying existing and poten-
tial new quality measure concepts related to
virtual care. Information was gathered from
existing quality frameworks such as those
developed by the AMA.12 Furthermore, recog-
nizing that virtual care does not represent a
different type of health care, but rather a
different modality of health care delivery,
Mayo Clinic wanted to further ground its
framework in core concepts of value and qual-
ity such as the quadruple aim.13 Using these
concepts as a basis, Mayo Clinic was able to
construct a framework with 4 domains around
which to conceptualize value for its virtual
care programs. This framework leverages the
similar structural and functional concepts as
described by the NQF’s guidance on telehealth
framework development. The framework
serves as the conceptual model for organizing
the ideas and provides high-level guidance and
direction for virtual care measurement prior-
ities and their impact on health delivery and
outcomes. Domains, each representing high-
level ideas and concepts, help describe the
quality measurement framework. The domains
ensure that the health care institution tracks
Mayo Clin Proc Inn Qual Out n February 20
performance against key priorities and ties
global measures to program and experimental
quality metrics. The framework includes sub-
domains which provide smaller categories or
groupings within a domain. The measurement
concepts represent ideas for a measure that
include a description of the measure and the
target population.

A 4-domain model provides the best com-
bination of utility, simplicity, and accuracy in
covering the main components of virtual care
quality and value. Based on thematic analyses
of frameworks for virtual care like those from
the AMA and the Institute for Health care
Improvement, guidance on virtual care frame-
work development from the NQF, and best
practices from the broader consumer space,
Mayo Clinic identified 4 dimensions that
best organize the subdomains and quality
measure concepts (Figure): (1) economics e
describing the financial and cost impacts, as
moderated by the clinical effectiveness and
safety of these models; (2) experience e
describing the overall experience of either
receiving or delivering care through these mo-
dalities; (3) function e describing the effec-
tiveness in impacting the clinical operating
environment; and (4) equity in access to clin-
ical services.
23;7(1):31-44 n https://doi.org/10.1016/j.mayocpiqo.2022.12.001
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Across the framework, it was recognized
that some domains included concepts that
would lend themselves easily to quantification.
In acknowledgment of this, these domains
were categorized into hard benefits (represent-
ing those domains with measures that would
be more likely to be directly quantified) vs
soft benefits (representing those domains
with measures and impact that would be
more likely to be described through qualitative
methods or quantified through proxy or sur-
rogate measures). It was acknowledged that
this is a general description of these domains,
with there being variability in the quantitative
and qualitative nature of the quality measures
that comprise these domains.

With these concepts in mind, the institu-
tion wished to delve further into some of the
measures that comprise these domains. Within
the first domain (economics), quality measures
include those related to financial and opera-
tional performance as well as reach. These,
among others, included revenue generated
from professional and technical fees consid-
ering overall costs of care for public and pri-
vate payors, organizational cost savings,
abilities to reach more patients or provide
greater patient management capacity, and
operational impacts that result in the efficient
use of resources. Clinical outcomes considered
the ability to effect avoidable readmissions and
emergency department visits, effect on
morbidity and mortality indices, and reduc-
tions in medical errors and adverse event rates.

The second domain (experience) included
quality measures related to patient and family
experience. These include likelihood to
recommend (and Net Promoter Score), effect
on patient self-management, shared decision
making, and increase in patients’ knowledge
of care. Clinician experience included overall
satisfaction as well as comfort with virtual
care application and procedures, quality of
communications with patients, and satisfac-
tion with care delivery method.

The third domain (function) includes qual-
ity measures which represent impact to the
whole health care system, clinical, operational,
and technical aspects of care such as
complexity, which include balancing quality
measures with challenges introduced by the
technology itself or with integrating the tech-
nology into an effective clinical workflow.
Mayo Clin Proc Inn Qual Out n February 2023;7(1):31-44 n https:/
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Availability considers the timely receipt of
health services; reduced cancellations; and pa-
tient, family, and caregivers’ time related to
travel or reductions in time away from work.
Clinical process considers factors such as
impact on practice patterns; appropriateness
of services; patient compliance with care regi-
mens/care plans/discharge instructions; diag-
nostic accuracy, cognitive burden, and the
ability to obtain actional information (sufficient
to inform clinical decision making); and guide-
line adherence.

The fourth and final domain focused on
equity, which considers how effectively an or-
ganization can provide access to health ser-
vices for those living in rural and urban
communities, access to health services for
those living in medically underserved areas,
access to appropriate specialists based on the
needs of the patient, and delivery of the care
based on patient-specific needs (language,
physical access needs, etc.), and addresses dig-
ital literacy issues.

When considering how to balance these
measures when delivering a product or ser-
vice, an organization must assess what users
need and how well the organization delivers
on those needs: users may be willing to give
up some value in a less important dimension
if high value is achieved in another, more
important one, but there may be a threshold
for how much willingness to trade-off depend-
ing on the overall context and quality of care.

Although application of quality frame-
works within virtual care assessment is essen-
tial to ensure delivery of high-quality care, this
assessment is irrelevant if patients do not use
virtual care. Most discussions regarding bar-
riers to patients’ uptake of virtual care are
focused on issues of device access and knowl-
edge in using devices and the internet,
commonly referred to as digital literacy. Yet
there are other important barriers to patients
using virtual care that are essential to consider,
including issues of trust, acceptability, and
relevance of virtual care for the individual.
“Digital readiness” is a term that more broadly
incorporates these other important patient
barriers to virtual care uptake.14

There are some existing scales to assess
digital literacy. The Digital Health Literacy In-
strument is a 21-item scale instrument that
covers the domains of operational skills,
/doi.org/10.1016/j.mayocpiqo.2022.12.001 37
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navigation skills, information seeking, evalu-
ating reliability, determining relevance, adding
self-generated content to web-based apps, and
protecting privacy.15 Another, the eHealth Lit-
eracy Assessment Toolkit, is derived from 7
health-related and digitally related tools.16

The eHealth Literacy Assessment Toolkit
covers the domains of functional health liter-
acy, health literacy self-assessment, familiarity
with health and health care, knowledge of
health and disease, technology familiarity,
technology confidence, and incentives for
engaging with technology. To date, there is
no existing tool that incorporates all the do-
mains of digital readiness, including and not
limited to device access, knowledge of tech-
nology use, trust, acceptability, and relevance.
Development of such a tool is essential to
ensure that populations can be routinely
screened for virtual care barriers, with the
goal of tailoring intervention deployment to
those in need and ultimately ensuring digital
health equity.

Similarities of existing organizational frame-
works include structural elements like quality
measurement concepts, domains, subdomains,
an emphasis on access, experience, financial
impact, safety, effectiveness, equity, and adop-
tion of outcome measures. Some differences
among existing organizational frameworks
include incorporation of digital literacy, digital
readiness, innovation and market differentia-
tion, and trust. Several uncovered complexities
and challenges of designing and adopting virtual
care quality frameworks include retrospective
and prospective data collection, storage, and
regular analysis, missing data, gaps in data, dif-
ferential weighting of various factors or do-
mains, considerations of composite or global
measures, addressing uncertainty (precision is-
sues) in estimations, caution over introduction
of bias, assuring objectivity, confronting qualita-
tive measures versus quantitative measures and
the relative balance of both.
APPLYING QUALITY FRAMEWORK TO
AMBULATORY VIRTUAL VISIT USE CASES
As discussed previously, the 2016 NQF docu-
ment on quality in virtual care is a recommen-
ded starting point for anyone starting a quality
improvement (QI) project. We further
describe how to adapt this framework and
Mayo Clin Proc Inn Qual Out n February 20
give concrete examples of metrics that can be
used in initial QI work. By its nature, all QI
work is iterative and needs to be adapted to
the local context and type of virtual care
delivery.
QUALITY IMPROVEMENT METRICS FOR
VIRTUAL CARE
Any QI program for virtual care should focus on
the broad categories of patient experience and
satisfaction, technical issues, compliance with
regulatory requirements, health equity, and the
appropriateness and safety of the virtual care
visit. Because patients started using virtual care
at much higher rates during the pandemic, there
were concerns about care quality; thus, it is
essential to solicit patient feedback and critical
for continuing to improve programs over time.
Two of the most frequently used surveys are
the Press Ganey and Clinician and Group Con-
sumer Assessment of Health care Providers and
Systems, which have been adapted for the virtual
care use case.17 In addition, qualitative com-
ments are helpful for context and specific issues
that arise. Other organizations use the Net Pro-
moter Score which asks respondents how likely
they are to recommend the service or com-
pany.18 Developed in 2003, by Bain & Com-
pany, this survey is simple and easy to
complete, allowing comparison to industries
and companies outside of health care. It is
considered the gold standard for customer
loyalty.

The University of Washington has devel-
oped a QI/QA (quality improvement/quality
assurance) program with 4 features.19 First,
there is an anonymous reporting tool on all
system computers that allows any user to
report a suspected safety event and flag it as
a virtual care visit. These safety events are
reviewed regularly by a clinician and a root-
cause analysis is performed. The second
component is a patient survey, which is sent
by email to a random sample of patients
who have had a virtual care visit. It solicits
both quantitative and qualitative data, which
is reviewed regularly by the virtual care office
and clinical leadership for opportunities for
improvement. Third, 2 clinicians indepen-
dently perform random monthly chart reviews
of ambulatory virtual care visits. They use a 3-
page HIPAA-compliant, web-based tool
23;7(1):31-44 n https://doi.org/10.1016/j.mayocpiqo.2022.12.001
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TABLE 2. Donabedian Model for Assessing Quality of Virtual Care

STEEEP framework Structure Process Outcome

General Local site committee/group docks
into central team and central
committee

Identification of general virtual care
quality concerns for proactive
mitigation

Local trend review and forwarding
to enterprise committee for
aggregation, issue identification,
discussion, and remediation

Track STEEEP outcome data (eg,
virtual care patient experience
survey)

Safety d Local team: local site-based
patient safety teams

d Health system team: quality
collaboration team

d Health system committee: pa-
tient safety steering committee,
supplemented with site-level
reps in ambulatory safety,
ambulatory operations & health
system virtual care

d Discuss capturing virtual care
safety events and how to
“define” them in the safety
reporting system

d Identify general virtual care
safety risks and coordinate pro-
active risk mitigation (eg, cyber-
security/delay in diagnosis/poor
interaction)

Local teams review and discuss
cases/trends at patient safety
steering committee for health
system aggregation and
remediation

d Track total number or reported
safety events related to virtual
care

d Track number of safety events
by category (eg, classify events
vs events with true harm)

Evaluate safety event spikes to try
and determine whether true
signal vs increases in reporting

Patient-centeredness d Local team: site-based patient
experience teams

d Health system team: quality
collaboration team

Health system committee: patient
experience leaders committee

d Identify general virtual care pa-
tient experience concerns and
coordinate proactive risk
mitigation

Local teams review local data and
patient experience leaders
review system trends and
specific service issues for
health system remediation

d Virtual care patient experience
survey scores alone and in
comparison, to office survey
scores

Consider Net Promoter Score vs
other key metrics

STEEEP, Safe, Timely, Effective, Efficient, Equitable, and Patient Centered.

Donabedian model for assessing quality of virtual care expressed as a general framework, and then populated for the Institute of Medicine domains of quality. Two illustrative
examples are provided for safety and patient-centeredness.

QUALITY FRAMEWORKS FOR VIRTUAL CARE
(Research Electronic Data Capture, REDCap)
to query such things as whether a physical ex-
amination was performed and if it was
adequate, whether consent was obtained and
documented, and whether the visit was appro-
priate for virtual care. Data is summarized and
areas of concern are addressed with education
and outreach. Lastly, the QI program has an
annual area of focus. Some examples of focus
areas include appropriate antibiotic prescrib-
ing and assuring equitable access to Spanish-
speaking patients.

Key to the success of any QI program is
support by system administration. This in-
cludes staff to support the QI work, multiple
Mayo Clin Proc Inn Qual Out n February 2023;7(1):31-44 n https:/
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data inputs, and a governance/reporting struc-
ture. A streamlined workflow is essential for
any successful virtual care program and
should include guidance on scheduling a vir-
tual care visit (including conditions that are
most amenable to virtual care visits), preparing
for a virtual care visit, working with a tele-
presenter, incorporating trainees, obtaining
and documenting consent, troubleshooting
technology issues, and arranging for follow-
up tests and appointments. Some patients
have an urgent need (ie, suicidal ideation,
chest pain, stroke symptoms) which require
prompt in-person evaluation. Therefore, staff
should be trained on best practices for
/doi.org/10.1016/j.mayocpiqo.2022.12.001 39
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documenting call-back numbers and physical
location of patient and have a pathway for get-
ting patients seen promptly.

At theMGBHealth System, the existing qual-
ity framework for clinical care and the Institute of
Medicine domains of quality were used as the
scaffolding on which virtual care quality mea-
surement was overlaid. The approach leveraged
the Donabedian20 model of structures, pro-
cesses, and outcomes as areas of focus
(Table 2). The safety event reporting system
included keyword search capability to identify
events associated with virtual care, and every
quarter the system’s patient quality and safety
governance committees meet to review all re-
ported cases. The decision to use the existing
quality management systems was deliberate
and reflected the position that virtual care as
the modality should not determine the quality
metric but should be a covariate that is interro-
gated to make sure it is not leading to decreased
quality. There was the recognition that patients
are not randomly assigned to virtual vs in-
person care, and that providers have their own
preferences in care deliverymodalities that likely
impact the choice of when to use virtual care.

The rates of care delivery in virtual vs in-
person care are compared by race, ethnicity,
preferred language, geography, and measures
of social vulnerability. Disparities in the use
of virtual care video (vs audio) led to a
research grant proposal on methods to address
the digital divide and improve health equity
that was funded in July 2021. The team has
published several papers on the nature of vir-
tual care adoption, the disparities in adoption,
and the characteristics of patients and pro-
viders who adopt virtual care.21-23

APPLYING A QUALITY FRAMEWORK TO
ASYNCHRONOUS USE CASES
Advancing quality metrics in asynchronous
virtual care delivery requires an intentional
and innovative approach. Asynchronous tele-
health services leverage technology to “store
and forward” clinical information between pa-
tients and their care teams, including digital
images and clinical data.24 Therefore,
compared with synchronous services such as
video telemedicine visits with a provider,
asynchronous services are not real time inter-
actions between a patient and a service pro-
vider. Within the domain of asynchronous
Mayo Clin Proc Inn Qual Out n February 20
services, there are a wide range of solutions,
each with different goals and desired out-
comes. Therefore, when approaching the
development of quality frameworks for asyn-
chronous solutions, the first step is to identify
the value(s) being provided by the service and
its associated outcomes. Given the range of
asynchronous services that are in use today,
each with its own value propositions and out-
comes targets, a single quality framework
cannot be applied to all services and use cases.
To illustrate this, 3 approaches to developing
quality frameworks for asynchronous services
are discussed herein.

Exploring Data Quality for Visual-Based
Practices
Asynchronous virtual care relies on the quality
of the data available for diagnosis and treat-
ment decisions; data and image quality are
requisite for quality outcomes. Specifically, in
visual-based specialties, such as radiology
and pathology, there are strong relationships
between image and data quality with diag-
nostic decision efficacy and efficiency, hence
impacting patient care and outcomes.25,26

There are 4 key aspects in the data chain
where image and data quality can be impacted:
acquisition, transfer, display, and storage. Pro-
fessional societies27,28 have developed practice
guidelines that incorporate QA, quality control
(QC), and QI measures and protocols. The
challenge to creating a uniform quality frame-
work or set of metrics is that there is no single
one-size-fits all solution as requirements differ
by technology and specialty. However, many
technologies and specialties do leverage com-
mon principles. In addressing quality metrics
in imaging, there are technical standards to
apply across specialties, plus applications to
help ensure image and data quality remain
high.29-32 There are also tools that are easily
applied to assess image and data quality in
the digital environment.33 Increasingly, artifi-
cial intelligence tools are being developed for
tasks such as detection, diagnosis, prediction,
workflow, and QC/QA/QI; these are likely to
strongly impact the accuracy of asynchronous
data used in virtual care. Care must be taken
as we incorporate artificial intelligence tools
into the clinical workflow as there are many
opportunities for bias, corruption, and manip-
ulation of data with some tools.
23;7(1):31-44 n https://doi.org/10.1016/j.mayocpiqo.2022.12.001
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There is also the issue of how to deal with
patient-generated health data because a good
amount is asynchronous (eg, photos taken
with cell phones, smartwatch data signals)
and often not of optimal quality. There needs
to be a clear distinction between provider-
initiated vs patient-initiated data and perhaps
that should be based on data acquired with
provider-initiated medical-grade devices.
With patient-initiated data, there are concerns
not only about quality (eg, false positive and
negative rates, data input incorrectly) and
amount (need for pre-processing), but integ-
rity and security, so there need to be gate-
keeper mechanisms in place before the data
can be transferred asynchronously through a
portal email (eg, virus check).

Digital Interactive Care Plans
The development of a quality framework to
evaluate the efficacy and impact of digital
interactive care plans was explored. A digital
interactive care plan application (app) was
developed and implemented to facilitate the
two-way exchange of health information be-
tween patients and their care team.34,35

Several digital interactive care plans were
developed by the Mayo Clinic to engage and
empower patients to participate in self-care
for chronic conditions, health events, and
health maintenance.

Once enrolled in the care plan, patients
receive health guidance information, complete
symptom assessments, and report their bio-
metric data through the app. The clinical
data is then automatically escalated to their
care team when intervention and follow-up
is needed. This program requires that patients
use their own smart device to access the pa-
tient app. Therefore, this solution does not
address the digital divide that exists for
many patients who do not have their own
smart device as well as internet or cellular ac-
cess to use the app.36 Programs can address
these challenges by providing patients with
devices that are enabled with cellular access
for patients to use the app. However, anti-
kickback laws present obstacles that make
this difficult for health care providers to
improve access for these patients and address
the digital divide.

To assess digital interactive care plans from
the ideation stage through implementation, a
Mayo Clin Proc Inn Qual Out n February 2023;7(1):31-44 n https:/
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quality framework was developed by a multi-
disciplinary team. The framework included 3
categories of focus to examine the desirability,
viability, and feasibility of the solution. Desir-
ability focuses on the value that the solution
provides to patients and care teams. From
the patient perspective, the goal is to improve
their health outcomes, improve the efficiency
of care provided, detect symptoms so that
care teams can intervene early, and improve
the patient experience. Care plans aim to
decrease the care team burden and improve
the staff’s experience in managing their patient
population. An important factor within the
desirability category is the anticipated volumes
of the potential care plan, with the goal being
to positively impact as many patients as
possible and to be able to implement the
care plan in as many practices as possible.
For this category and the others, these criteria
are tied to a score so that care plans that pro-
vide the most benefits to patients and care
teams are scored higher in this category.

Viability focuses on the business value or
opportunity generated by the initiative. This
enables providers and care teams to consider
the value that can be captured through imple-
mentation of the care plan in the form of rev-
enue generation, cost reduction, and strategic
alignment. Examples of cost reductions
include the realization of cost savings through
reducing health care utilization, hospitaliza-
tion, and length of stay. For scoring, plans
that we anticipate will generate costs savings,
particularly in multiple areas, will score higher
than plans that do not. Finally, care plans that
can be used in both primary and specialty care
are scored higher in strategic alignment,
because they can serve more practices and
patients.

Finally, the technical and operational feasi-
bility of the digital interactive care plan is
weighed. This category provides criteria for
assessing the readiness of the providers and
care teams that will be utilizing the care plan
in practice, the technical fit between the clin-
ical goals of the care plan and the technology,
alignment with best practices for implementa-
tion, and cost. Technical readiness is assessed
based on the alignment of features and func-
tionality of the product with the functionality
that is being requested by the practice to opti-
mally support the care plan use case.
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This is a critical part of the value assess-
ment that enables us to ensure that the plat-
form and solution meets the requirements
for the minimally viable product. If not, the
care plan is likely not a good fit, and this
item is weighted significantly to impact the to-
tal value score. Finally, operational readiness
and cost is evaluated. Factors beyond technol-
ogy and practice readiness that might impact
the feasibility of a care plan are evaluated,
such as support for patients to ensure they
engage in using the plan.

Once a care plan idea has been evaluated
with the framework and its value has been
defined, the individual values are cross walked
to metrics or data that are used to measure the
outcomes of the care plan as identified in the
assessment. This forms the re-measurement
plan that is used to assess the outcomes and
impact of the care plan for patients, care teams,
and the health care organization. Within the re-
measurement plan, a standard set of metrics is
typically included, in addition to those specific
to an individual care plan. The standard set of
metrics include those that measure patient and
care team adoption, escalations of clinical care,
frequency of communication between patients
and care team, and patient compliance. Patient
and care team feedback is also included in the
standard set of metrics.

E-consults
It is requisite that health systems assess and
ensure the quality of care in provider-to-
provider asynchronous subspecialty patient
care. E-consults, in providing access to spe-
cialty care, must maintain both patient safety
and distinguish care acuity needs. E-consults
can leverage access to care and address acuity
by potentially displacing the need for in-
person or even virtual visits.37,38 E-consults
are particularly relevant and impactful in
addressing “quick questions” as well as in miti-
gating prolonged wait times for scheduled ap-
pointments or allowing critical tests to be
ordered in advance of a specialty visit. “Quick
questions” may request advice in patient man-
agement, consideration for appropriateness of
subspecialty referral, or guidance in referral
acuity need (eg, within a week or month).
E-consults can also bridge work-up and man-
agement by the referring provider until the
appointment time, determine need for a
Mayo Clin Proc Inn Qual Out n February 20
sooner appointment, and help with follow-
up questions and collection of more informa-
tion for care management. E-consultants focus
on patients who truly need subspecialty care,
providing quick answers without extra visits
or co-pays. E-consults offer the benefit of be-
ing included in the patient’s chart, providing
documentation of specialty guidance (rather
than the undocumented “curbside consult
approach”), and imparting the opportunity
for data gathering and assessment. Quality
measures can be assessed including conversion
to new patient referrals, urgency of referral,
wait times for in-person or virtual care
appointment, provider time spent on consul-
tation, and referring and consultant providers’
satisfaction. Additionally, resource utilization
is improved by optimizing new patient sub-
specialty visits, as well as triaging higher acuity
and more complex patients being seen. The
saving of wait times for scheduled appoint-
ments, time of travel, and specialty appoint-
ment, and visit co-pays result in improved
patient satisfaction.

Challenges remain, however, including in-
surance company reimbursement, optimizing
provider-to-provider communication skills,
interhospital e-consultations, crossing state
lines, and resident and fellow training
curricula in asynchronous care delivery.

EVIDENCE GAPS
There are questions about virtual care quality
and quality frameworks that could be
answered by further research.39 Clinical
appropriateness, clinical outcomes, clinical
parity, and equity/access are commonly cited
themes deserving of further research and
exploration.39 One specific question is
whether virtual care improves patient out-
comes. There appears to be continued deliber-
ation about whether virtual care results in
higher or lower quality care than traditional
visits. Some randomized trials comparing vir-
tual care with in-person care have found that
virtual care may be a safe clinical option; how-
ever, these studies have had important limita-
tions and have evaluated only a small fraction
of virtual care’s multitude of applications.39

Additionally, clinical trials have generally
compared fully virtual care with in-person
care when much care is delivered in hybrid
fashion. Finally, clinicians are using a wide
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range of virtual tools and services, and digital
applications to interact with patients. Ideally,
quality frameworks could be better informed
by clinical and economic outcome assessments
of these mixed models.
CONCLUSION
Virtual care represents amuch-needed evolution
in the access to care paradigm that helps keep
health care alignedwith othermodern industries
in digital technology and systems adoption.
With this new modality of care delivery, it is
vitally important that the quality measurement
systems be adapted to include these encounters.
New methods may be needed for asynchronous
transactions, but synchronous virtual visits and
consults can likely be accommodated in tradi-
tional quality frameworks with minimal adjust-
ments. Active quality surveillance is critical
whenever any significant changes are introduced
into the care delivery paradigm, and virtual care
is no exception. As COVID-19 caseloads
decrease and hospital systems have time to
regain their footing, it is time for an intentional
commitment to quality measurement in virtual
care. As seen in this symposium and docu-
mented in this manuscript, there are many alter-
native approaches to quality measurement
implementation, and overarching guiding prin-
ciples from the Institute of Medicine and the As-
sociation of AmericanMedical Colleges can help
guide institutions in their efforts to adapt. Com-
mon elements of a quality framework for virtual
care programs among symposium participants
include improving the patient and provider
experience, a focus on achieving health equity,
monitoring success rates and uptime of the tech-
nical elements of virtual care, financial steward-
ship, and clinical outcomes.
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