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There has been longstanding interest in virtual care in oncology, but outdated reimbursement structures and a
paradoxical lack of agility within electronic systems limited widespread adoption. Through the example of the
Province of Ontario, Canada and the Princess Margaret Cancer Centre, we describe how a collective sense of
action from COVID-19, a system of distributed leadership and decision-making, and the use of a Service Design
process to map the ambulatory encounter onto a digital workflow were critical enablers of a large-scale virtual

transition. Rigorous evaluation of virtual care models will be essential to maintain integration of virtual care

post-pandemic.

1. Background

There has been growing interest in virtual care solutions in clinical
medicine, but until the onset of COVID-19, traditional in-person visits
have remained the primary method of delivering outpatient services.
The lack of telehealth has been a common focus of discussions on
improving the delivery of value-based and patient-centered care.*
Outdated reimbursement structures, inertia, a lack of value assigned to
patients’ time, and the paucity of quantitative data on novel clinical
models have all contributed to this stagnation.”* Further, a paradoxical
lack of agility within electronic systems to encompass new modes of care
delivery have contributed to the reluctance of many physicians, hospi-
tals, and health systems to fully embrace virtual care.” A national Ca-
nadian task force on virtual care released their recommendations in
February 2020 and identified current electronic ecosystems as a major
impediment to virtual care and provided a set of recommendations on
how these may be addressed.® With the widespread imposition of social
distancing laws just one month later to combat the spread of COVID-19,
payers, providers, and patients have been forced to challenge the status
quo and adapt to new models of virtual care to meet the demands of the
moment.”®

Within oncology, there have been several calls that the current
model of traditional in-person care delivery by the specialist team is

unsustainable as the population of cancer patients and survivors grows.g
Further, accessing both acute care and survivorship services for cancer
patients in rural and remote areas has been a longstanding challenge. '’
Existing evidence suggests that cancer follow-up care can be delivered
effectively using novel technological solutions while maintaining both
patient safety and satisfaction.” However, this evidence has been limited
to very specific clinical scenarios and has not been focused on large-scale
institutional shifts toward virtual care provision.”!! With COVID-19,
several high-volume cancer centres made rapid shifts toward virtual
care delivery, although many published reports of effective transitions
were in centres with pre-existing and well-established telehealth pro-
grams. Further, these transitions were often accompanied by a reduction
in overall outpatient volumes.'*'® Other health systems relied on a
variety of technological platforms that were not all HIPPAA-compliant
and were implemented in the absence of institutional strategies for
effective post-pandemic virtual care delivery.' Taken together, the
rapid and vast transition to virtual cancer care during the pandemic
offers a demonstration of feasibility and poses the question: how might
virtual care become a valuable fixture of health systems beyond
COVID-19?
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2. Organizational context

Over 10 years ago, the province of Ontario, Canada, which has a
population of over 14.5 million, launched the Ontario Telemedicine
Network (OTN) to provide medical care to rural and remote commu-
nities. The provincially-funded OTN system is the largest telemedicine
service provider in Canada and one of the largest in the world.'® Be-
tween 2008 and 2013, OTN had an average annual utilization growth
rate of 51%, driven by more physicians using this service and by existing
OTN physicians seeing more patients through the platform.'® However,
family practice, internal medicine, and psychiatry accounted for 82% of
visits (72%, 6%, and 4%, respectively), with most visits dedicated to
mental health and addiction.'® By 2016-2018, 20% of Ontario’s medical
and radiation oncologists had used telemedicine,'” but these visits were
ad-hoc, with no systematic, institutional commitment to patient sched-
uling, registration, billing, or follow-up.

Until November 2019, OTN-based provision of services had lower
reimbursement rates and could be solely delivered from designated
telemedicine studios within healthcare facilities. Phone calls remained
unbillable under Ontario’s fee-for-service reimbursement structure,
with limited exceptions. This lack of payment parity between telemed-
icine and in-person physician services was not unique to Ontario. In the
United States, only 16 states had laws addressing telemedicine reim-
bursement and only 10 offered payment parity with in-person physician
services.'® Ontario aimed to address the underutilization of OTN by
enabling direct-to-patient video visits, so that patients could receive care
from home on their own device, and by aligning compensation of OTN
videoconferencing to that of in-person care. Nevertheless, its use in
oncology remained siloed and limited to very specific scenarios.’

3. Problem

Princess Margaret (PM) Cancer Centre, a large academic compre-
hensive cancer program within the University Health Network (UHN) in
Toronto (Ontario, Canada), has over 1000 daily ambulatory patient
visits and another 1000 daily visits for chemotherapy, radiotherapy,
imaging, and laboratory testing. In February 2020, however, only an
average of 0.8% of daily visits (range: 0.5-2.8%) were conducted
virtually. With the outbreak of the COVID-19 pandemic and new di-
rectives to keep people at home and out of healthcare facilities, PM was
faced with the dual challenge of minimizing exposure risk to an
immunocompromised population of cancer patients while minimizing
disruptions in the delivery of critical ambulatory services. To protect
both patients and staff from exposure, the PM executive team instructed
the front-line providers to reduce in-person ambulatory clinic visits by
50%.

Within three days of the World Health Organization declaring the
COVID-19 outbreak a pandemic, the provincial government and the
Ontario Medical Association, the membership organization representing
the province’s physicians, came to an agreement on new temporary
telemedicine fee codes.’’ In alignment with regulations on social
distancing, all direct-to-patient telephone and video calling platforms
were approved for reimbursement within a new structure offering the
same rate as in-person visits. As compared to the United States’
multi-payer system, the Ontario Health Insurance Plan facilitated these
universal, province-wide changes in virtual care reimbursement. How-
ever, while these new billing codes addressed the issue of payment
parity, they did not address the larger technological limitations that had
prevented the more widespread uptake of virtual care across the cancer
centre prior to the pandemic. Prior to COVID-19, the ambulatory
encounter was centered around paper orders that lacked standardization
across clinics.

4. Solution

In response to the provincial directive on virtual care during COVID-
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19, PM aimed to shift a minimum of 50% of in-person visits to virtual
care. To achieve this, a novel digital solution called the Virtual Care
Management System (VCMS) was developed and deployed, facilitating
the widespread adoption of virtual care across PM. The 50% target was
achieved within 4 days of VCMS launch, increasing to 66.8% by week 3
after deployment on April 10, 2020; of these, 79.8% were carried out by
phone and 20.2% videoconference. There was no standardized protocol
for assigning patients to video or phone visits and the decision was based
on the preference of the patient and/or provider on a case-by-case basis.
Although the rapid adoption of telemedicine in disasters and emergency
settings is not a new phenomenon,’ the structural changes that facili-
tated its adoption, particularly in the setting of cancer care, where there
are a high number of ambulatory visits in a commonly elderly and/or
immunocompromised population, have provided significant insights
and a proof-of-concept for its permanent integration into health care
delivery.

This rapid transfer of care from traditional to digital platforms was
catalyzed by the collective sense of action to address COVID-19, which,
in turn, enabled a number of other important facilitators to become
embedded within PM’s permanent workflow. One of the historical
concerns about transitioning to virtual care was the potential loss of
coordination and direct interaction between members of the healthcare
and administrative teams, thus creating new inefficiencies and potential
risks.?! To address these concerns at the outset, a small multidisciplinary
team of physicians, service designers, health informatics and informa-
tion technology experts, administrative assistants, and members from
the legal department and hospital executive undertook a rapid Service
Design process (Fig. 1). Service Design is a human-centered approach to
innovation, which emphasizes solving core needs of end-users, in
contrast to common technology- and business-centric approaches.?? It
aims to balance desirability and utility for the users, technical feasibility,
and financial viability.

The Service Design framework used in the development of VCMS was
adapted from the “Double Diamond”, described by Richard Eisermann’s
team at the Design Council, which is an interdependent and iterative
design process that first focuses on exploring an issue (divergent
thinking) followed by focused action (convergent thinking).?*> The
original version of this framework was developed in the context of a
design consultancy, in which the end-point is the completion of a new
product (for example, manufacturing for a physical product, or pub-
lishing to the app store for a digital product). In the healthcare context,
however, the implementation of a finished product and the continuous
improvement of a new intervention is critical to its long-term success. As
a result, the original Double Diamond was modified into a “Triple Dia-
mond” to emphasize the importance of the Implementation & Improve-
ment phase.

The Triple Diamond process begins with the addition of an initial

Implementation

Discovery & Improvement

> Design & Testing >

3 . a
; “ - v
Ideate / Prototype / Build / Launch /
Test / Refine Evaluate / Refine
= 5 5

Understand + Redefine

"
& - &

Fig. 1. “Triple Diamond” - an iterative, three-phased design framework for
service innovation used in the creation of the Virtual Care Management System
at Princess Margaret. The Discovery phase (~4-days) was followed by the
Design and Testing phase (~7-days), and ended with the Implementation (~7-
days) & Improvement phase (continuous improvements to the product,
launched every 2-weeks). Adapted from, What is the framework for innovation?
Design Council’s evolved Double Diamond.*
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Discovery phase, which focuses on understanding the problem by
engaging with the people directly affected; in this case, front-line
healthcare staff. This research data is analyzed to produce current-
state process maps and prioritized problem-statements to be tackled
by the design team. At PM, the VCMS team mapped and analyzed each
step of the traditional ambulatory workflow to identify critical bottle-
necks that could impede the delivery of care virtually.”” The first critical
bottleneck identified was the lack of a centralized, digital communica-
tion platform between members of the health care team. Prior to April
2020, orders at PM were traditionally processed using a combination of
direct entry to EMR, paper notes, in-person conversations, email, and
phone, whereas the new, integrated VMCS allowed for rapid online in-
formation exchange and digital order sets. This process also uncovered
other bottlenecks in the system, including the lack of automated safety
checks (e.g. allergies) built into physician order sets.

After prioritization of the core challenges, the Design & Testing phase
involved rapid ideation and exploration of many different ways to solve
the problems. Software prototypes are rapidly designed and tested with
core representatives from each role, followed by revisions and more
testing, before committing to full development of the new technology.
This process led to the decision to integrate existing infrastructure (OTN
platform, scheduling, and electronic medical record (EMR) software)
into the VCMS as-is to minimize adoption barriers and time to delivery.
It also led to the inclusion of safety checks in the VCMS through
mandatory order fields, as well as a tracking system to monitor deferrals
of patient treatment due to COVID-19.

The final Implementation & Improvement phase involved technical
development and quality assurance, traditional implementation
launching to the field (communications strategy, education for users,
and training support staff), and feedback mechanisms to continuously
collect, analyze program data, and refine the intervention. Virtual
training sessions were offered to designated “super-users” across the
hospital, who championed the system amongst the rest of the staff. There
were also regular meetings with site and clinic managers to identify any
new challenges that were arising in real-time. This process of distributed
leadership and decision-making fostered direct input from the front-line
and allowed strengths of the existing electronic infrastructure to be
leveraged to accelerate the digital transition. The alignment amongst the
different stakeholders and actors, as well as between different digital
tools within a single institutional platform, was essential in this process,
and promoted a new institutional willingness to work around bureau-
cratic hurdles to adoption.

The development of digital order entry forms was an example of both
the challenge of rapid implementation as well as the agility of the VCMS
Implementation & Improvement process to respond. For example, the
paper order forms at PM were not standardized across clinics or pro-
viders and demonstrated large variability. Given the short timeframe
available, it was not possible to assemble expert panels to reach a
consensus on the design of new digital order entry forms. Instead, a
service designer and oncologist from the VCMS team visited each clinic
over the course of a day to obtain input from the frontline administrative
staff on the most common orders. Following the VCMS launch, the forms
underwent continuous revision every 2 weeks based on user feedback.
Currently, steering committees of clinical experts are being struck to
perform a review of all new changes proposed to the forms.

4.1. Unresolved questions and Lessons for the field

The PM experience has provided an important opportunity to
demonstrate a new mechanism for the delivery of care to patients with
cancer and other chronic diseases, as well as to study the impact of this
change. The goal of a 50% transition from in-person to virtual care was
achieved within four days, thereby minimizing interruptions to in-
person treatment and avoiding an enormous backlog of ambulatory
services. This rapid scale-up demonstrated the acceptability and feasi-
bility of a virtual approach to care delivery by both patients and care
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providers in the oncologic setting. Such improvements, however, cannot
be taken for granted and new telemedicine platforms must be subject to
rigorous evaluative processes like other new health care interventions.
An evaluation system has been embedded into the VCMS to study the
impact of this initiative on patient and provider experience through
voluntary and confidential surveys on an ongoing basis. Additional in-
formation on demographics and other quality-of-care indicators are
being routinely collected to quantify the impact of the virtual care roll-
out on the quality, safety and equity of this evolving care paradigm
within our cancer system. Moreover, this information will enable
ongoing improvements to care delivery and will facilitate effective vir-
tual care post-pandemic.

The circumstances around COVID-19 that fueled the migration to
virtual care were unique and were predominantly focused on the safety
of patients and healthcare workers, while minimizing potential lost
continuity of care. This experience, however, demonstrated the possi-
bilities for system-wide change and the opportunity to think about novel
care models such as asynchronous messaging, nurse-lead virtual clinics,
and virtual peer-navigation in post-Covid-19 cancer care. However,
robustly advocating for its incorporation into the standard-of-care
armamentarium will require attention to other critical elements of the
Institute of Medicine’s quality dimensions,?* such as value, efficiency,
and cost of telemedicine platforms. Temporary billing codes for phone
calls in Ontario facilitated the uptake of telemedicine by physicians, but
these easy billing encounters could encourage overuse in Ontario’s
fee-for-service system. It could also further de-incentivize physicians to
assess patients in person, when such interactions are indeed required,
and could risk exacerbating inequalities when less affluent patients
cannot access necessary infrastructure (i.e. devices, internet) or private
space to engage virtually.”

While the COVID-19 pandemic has caused enormous disruption in
health care and significant harm across all levels of society, it has also
motivated nimble and rapid change and an opportunity for disruptive
innovation, rare to healthcare. The adaptation of a process mapping
approach to the ambulatory cancer context facilitated the scale-up of the
VCMS amongst patients and providers who had not previously been
accustomed to a virtual care workflow. Ultimately, the ideal system will
likely not be an either/or approach for in-person and virtual encounters,
but rather, the thoughtful integration of these paradigms. Indeed, there
are dimensions of care that are enhanced by face-to-face human inter-
action. As new virtual models of care are rolled-out during pandemic
times, we must build on this momentum of deep and rapid
multidisciplinary-collaboration, while continuously collecting data on
cost and quality, to ensure that virtual care remains integrated in the
post-pandemic landscape.
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