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Abstract

The rapid rise of cases of coronavirus
disease 2019 (COVID-19) has led to
the implementation of public health
measures on an unprecedented scale.
These measures have significantly
affected the training environment

and the mental health of health care
providers and learners. Design thinking
offers creative and innovative solutions
to emergent complex problems,
including those related to training

and patient care that have arisen as

a result of the COVID-19 pandemic.
Design thinking can accelerate the
development and implementation

of solution prototypes through a
process of inspiration, ideation, and
implementation. Digital technology can
be leveraged as part of this process

to provide care and education in new
or enhanced ways. Online knowledge
hubs, videoconference-based interactive
sessions, virtual simulations, and
technology-enhanced coaching for

health care providers are potential
solutions to address identified issues.
Limitations of this model include
inherent bias toward utilitarian instead
of egalitarian principles and the
subsequent threat to diversity, equity,
and inclusion in solutions. Although
medical educators have embraced
digital transformation during the
COVID-19 pandemic, there is a need
to ensure that these changes are
sustained.

The rapid rise of cases of coronavirus
disease 2019 (COVID-19) has led to

the implementation of public health
measures on an unprecedented scale to
“flatten the curve” and reduce mortality.!
These measures (e.g., home quarantine,
social isolation, physical distancing,
curfews, closures of schools and
universities) have significantly affected
the training environment and the mental
health of learners across the continuum
of education. As the demand for some
health services increases exponentially
and the morbidity of patients with
COVID-19 rises, the pandemic is also
causing unprecedented psychological
distress in health care providers (HCPs)
and health professions students, including
burnout* and moral injury, the latter

of which is exacerbated by shortages

in specific health services (e.g., access

to ventilators) in the face of growing
needs.* Now, the lives of frontline HCPs
are characterized not only by loss and
stress but also by volatility, uncertainty,
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complexity, and ambiguity. Moreover,
stress can lead to learner disengagement
and interrupt the consolidation of
memory, which can be detrimental to
learning.

In parallel, the nature and setting of
clinical work have changed for many
HCPs and learners. They must adapt to
physical distancing and social isolation
by rapidly integrating the virtual delivery
of health services. Similar to adaptations
made during the 2003 severe acute
respiratory syndrome (SARS) pandemic,
the changes made during COVID-19

are leading HCPs to rethink medical
education delivery and its focus.’ As
noted by Torous and colleagues,® the
COVID-19 pandemic is an opportunity
to accelerate the use of digital technology
to provide access to quality care for
people with complex health needs.

The unpredictable scale and timing of
the COVID-19 pandemic, paired with
evolving digital innovation in medicine,
have created a propitious environment
for improving both education and patient
care.

Medical educators require new models
for generating solutions to address the
complex training and care needs that
have emerged as a result of COVID-19.
Design thinking offers creative and
innovative solutions to complex
problems,” including those related to
volatility, uncertainty, complexity, and
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ambiguity.® Design thinking principles
have been applied in medical education
to create educational strategies and
programs.>”>!° With this approach,
solutions can be developed or
implemented both to sustain existing
education and training resources and to
enhance existing methods and content
to meet the new needs presented by
COVID-19. Finally, design thinking can
support innovation in response to new
competencies and needs that have arisen
during the current public health crisis.

In this article, we discuss the role of rapid
design thinking during the COVID-19
pandemic to generate innovative
solutions to address unique medical
education challenges. Using this lens,

we share insights into the role digital
solutions can play to address these
challenges. Finally, we identify potential
limitations of rapid design thinking in
today’s care and education environments.

Using Rapid Design Thinking to
Generate Innovations During
COVID-19

Design thinking is a process that

involves observation, collaboration, fast
learning, the visualization of ideas, rapid
prototyping, feedback gathering, and
redesign.' The stepwise strategies used
in design thinking are: (1) empathize: use
a needs assessment process to identify
the problem and opportunities by
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observing, engaging, and empathizing
with users; (2) define: frame the problem
in a user-centered manner; (3) ideate:
identify a broad range of ideas and
potential solutions; (4) prototype: use an
iterative process of testing scaled down
versions of solutions with users; and (5)
test: implement and refine the chosen
solution with user feedback.'? This last
step includes the consideration of such
issues as compatibility in a dynamically
changing context over time.’

Similar to plan—do—study—act cycles,
design thinking is an iterative process
with cycles of improvement.” It is
perfectly suited to a rapidly changing
environment because it gives users the
ability to innovate and it acts as a vehicle
for organizational change." Design
thinking can accelerate the development
of prototypes and their implementation
in the current COVID-19 environment,
where there is rapidly evolving
information and quick and wide
dissemination is necessary. Apart from
accelerated solutions, the goal of design
thinking is to develop human-centered
solutions and to enhance the user

experience; both are critical to improving
the uptake of innovations.’

Design thinking has distinct features
compared with other common
innovation frameworks, such as

agile project management.'* Design
thinking involves deep content analysis,
opportunity mapping, and problem
framing as well as problem solving. In
comparison, agile project management
is more implementation focused and
generally smaller in scale. Design thinking
is an ideal framework for identifying and
implementing solutions to COVID-19
challenges that are highly complex,
larger in scope, and involving multiple
stakeholders.

Given that there are numerous rapid
design thinking models, we chose to focus
on 3 essential stages and their relevance in
medical education during the COVID-19
pandemic (see Figure 1 and below).” The
first stage (define) draws inspiration from
the problem or opportunity at hand. The
second stage (ideate) is ideation, during
which innovative educational ideas are
generated. Finally, the third stage (test)

deals with implementation (i.e., putting
innovations into practice).’

One core component of rapid design
thinking is accelerated prototyping,
which can be particularly helpful

during times of large-scale disruption.
Accelerated prototyping involves
implementing, testing, and refining user-
driven solutions in an iterative manner.'®
This approach is well suited to the rapidly
changing COVID-19 environment and
the impact of the pandemic on health
professions training and education
delivery.

In the following sections, we explore how
these 3 stages of rapid design thinking
may be used to address the challenges of
COVID-19 in medical education.

Inspiration stage

COVID-19 presents a unique tripartite
set of challenges for medical education
and training. First, information is
abundant and in a constant state of
flux."” Due to the evolving nature of the
pandemic, new information is being
generated within a short period of time."®

Medical teaching, training, competencies, lifelong learning

Pre COVID-19 UME PGME CPD
state I [ I
Pandemic outbreak (COVID-19)
| I I
Rapid design thinking approach
| | I
| COVID-19 specific challenges l ‘ Educational challenges l
Inspiration Physical distancing No in-person classes
Closures of schools/universities Changes in clinical settings and practices
Home quarantine and curfews Faculty availability & redeployment
Self-isolation New COVID-19 care competencies
Closures of public spaces New virtual health competencies
Ideation Digital tools and virtual health solutions
v Y
Sustain education and training Enhance virtual learning methods Innovate new curricula and
opportunities to maintain (e.g., rapid faculty development in training opportunities; disseminate
Imp]ementation training advancement and to virtual care and teaching; use of rapidly changing knowledge
retain networks and simulation); allow for training in (e.g., Project ECHO) for COVID-
communities of practice new clinical settings 19 specific education

Figure 1 Rapid design thinking approach to overcoming COVID-19 challenges in medical education. Abbreviations: UME, undergraduate medical
education; PGME, postgraduate medical education; CPD, continuing professional development.
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This information needs to be curated
and presented to a diverse range of
learners and HCPs to share with patients,
their caregivers, and the general public.
The process of learning new skills and
updating medical knowledge to provide
safe and effective care highlights the need
for both lifelong learning and narrowing
the gap from research to practice.

Second, physical distancing has disrupted
training programs, creating uncertainty
for learners. COVID-19 mitigation
interventions also have interrupted in-
person education events, large classroom
sessions, and traditional clinical teaching
methods. In addition, virtual means

of delivering clinical care, such as
telemedicine, are increasing the need for
proficiency in the use of digital tools.
Given social distancing requirements,
additional efforts are needed to maintain
team connection and integrate services in
a constantly changing environment.

Third, COVID-19 has affected HCPs’
ability to teach, mentor, and sustain
engagement in academic activities. The
possibility of redeployment to meet
pandemic care needs has caused anxiety
in HCPs, limited their availability for
teaching, and negatively affected the
learner experience. Emerging reports
from teaching hospitals affected by
COVID-19 suggest that HCPs, especially
those directly involved in assessing and
managing COVID-19 patients, are at a
high risk of developing psychological
distress and other mental health
symptoms.'*~*! For example, anxiety,
depression, insomnia,*** and burnout®
have been reported in these individuals.
In addition, quarantining and social
isolation have been associated with
negative psychological consequences,
such as post-traumatic stress symptoms,
confusion, and anger.** HCPs also

can experience stress-related responses,
fear of contagion, and concern for their
family’s health.?%

Although, understandably, the current
focus is on controlling and acutely
managing the COVID-19 pandemic,
supporting HCPs and community
members to build resilience and

coping strategies is imperative. Online
interactive tools, COVID-19 awareness
resources, and training using simulations
can help HCPs working with COVID-19
learn new medical skills that improve
their well-being.

Ideation stage

The pandemic has presented many
opportunities to use new digital tools

to deliver clinical care, access credible
COVID-19 resources and training, and
support HCPs’ and learners’ well-being.
Design thinking can help HCPs develop
a mechanism for rapidly gathering ideas
related to these activities. Planning teams
with representation from key stakeholder
groups should function as “education
command centers” that initiate idea
generation. Virtual focus groups, team
meetings, and online discussion forums
also can inform this ideation phase.

Digital solutions have already emerged

to bridge the care gaps created by social
isolation and travel restrictions during
COVID-19. Torous and colleagues®
observed an increase in video care visits,
and they emphasize the need to train
HCPs and patients so they can participate
fully in this type of virtual care. Building
capacity in telemedicine, and virtual

care more broadly, requires a range

of education interventions to ensure
competency, including online education
modules; videoconference-based sessions;
and longitudinal, technology-enhanced
coaching for HCPs.”

Both HCPs and learners require curated
(i.e., reliable) online sources to access
updated information and tools to
manage both the physical and mental
health consequences of COVID-19.
Online “knowledge hubs” could distill
information for learners and guide

them to “just-in-time” resources, while
balancing cognitive load. Learners need
to develop critical appraisal skills to
effectively assess the credibility of the
gray literature, online resources, and
social media related to COVID-19. For
instance, the donning and doffing of
personal protective equipment (PPE) is a
key procedure related to COVID-19 care;
HCPs need to develop virtual simulations
delivered via videoconferencing to allow
learners to practice these procedures
safely (i.e., without the risks of exposure
to the virus) without wasting limited PPE
supplies.?®

Computer-based simulations can help
HCPs and learners practice challenging
scenarios in a nonthreatening (“low
stake”) environment, for example,
making complex decisions about the
allocation of resources. HCPs also
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need to provide training in end-of-

life care, as they and learners will be
managing patients who may not have
access to life-sustaining equipment

like ventilators.” They urgently need
enhanced communication skills to have
these difficult discussions with patients
and families.

HCPs and learners are already adapting
to new ways of working during
COVID-19. Similar to innovations in
clinical practice, they must learn to
attend to their self-care in innovative
ways. An integrated pathway, consisting
of self-assessment tools and access to
mental health resources (ranging from
resilience building exercises to formal
psychotherapies), is needed to support
the psychological well-being of HCPs
and learners. Early during the pandemic
in China, HCPs with mild distress were
interested in online resources, while those
with more severe symptoms sought help
from mental health professionals.** An
online platform is ideal to integrate these
resources, provide easy access, and create
virtual communities of practice and
support.

Implementation stage

During a crisis like the COVID-19
pandemic, the implementation stage

in rapid design thinking is contingent
on accelerated prototyping with

iterative feedback during testing.'® The
engagement of HCPs and learners during
this stage is crucial for prototyping
driven by end users. Continuous
conversations with these and other
stakeholders help to contextualize their
needs, elicit preferences, and identify
“on-the-fly” education strategies that
can be integrated into local settings.

Due to physical distancing, soliciting
timely feedback during each prototyping
cycle can be facilitated by digital
technology. List 1 summarizes several
factors to consider when implementing
an educational innovation during
COVID-19.

Sustaining innovations in medical
education during a pandemic that
could last for months has unique
implementation needs. Sustainability
efforts should involve existing networks,
communities of practice, and various
methods for curriculum delivery (e.g.,
existing online education platforms).
Innovations also can leverage existing
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List 1

Steps to Consider When Implementing an Educational Innovation During the

COVID-19 Pandemic

* Reflect on the organizational mission.

It is important to reflect on why the organization does the work it does and to align
educational innovations with the vision, core values, and organizational strategy.

* Quantify organizational strengths and resources.
The degree of success of an innovation depends on the extent to which existing skill sets and

resources are harnessed.

* Determine community needs without making assumptions. Ask.

Stakeholder engagement (including faculty, learners, and patients) and the co-creation of
innovation products are crucial to alignment with purpose and add value.

* Avoid reinventing the wheel. Ensure a strategy is not developed that
addresses a need that has already been met by someone else.

A design thinking approach to developing and implementing educational innovations should
be efficient, impact driven, and build on existing solutions, especially given the rapidly

changing landscape of the COVID-19 pandemic.

* Prioritize deliverables.

Priority setting should be driven by goals, value to stakeholders, and the resource capacity of

the organization.

+ Decide which parts of existing educational activities to sacrifice, which to
maintain, which to enhance, and which to create.

Organizing, eliminating waste, pruning, and prioritizing innovations are important steps in
implementation. Decision-making tools can be used.

* Be deliberate about the trade-offs between speed, scope, and cost. Decide

which is the priority.

Decisive leadership is necessary to strike a balance by encouraging coproduction, collaboration,

and scalability.

curricula and competency frameworks
(e.g., the Accreditation Council for
Graduate Medical Education core
competencies,” CanMEDS roles*) to
quickly build new training opportunities.

In the following sections, we consider
the unique factors associated with the
rapid implementation of virtual care,
knowledge hubs and online training, and
self-care and mental health support for
HCPs and learners.

Rapid implementation of virtual care. If
properly executed, the scope of the digital
revolution ushered in by COVID-19
could transform the educational
ecosystem.” The rapid explosion of
virtual care has created new opportunities
for training in telemedicine. In addition,
residents and students displaced from
traditional care environments may now
undergo clinical training in new virtual
care rotations and placements.

However, fear of novel digital technology,
limited telemedicine capacity, lack of end
users’ involvement, lack of awareness of
digital tools, and lack of trust in these
tools have been shown to impede the
implementation of such resources.***
Therefore, the rapid scaling of virtual

4

care offerings during COVID-19 should
follow a compassionate virtual care
model,* address medico-legal privacy
issues, and meet documentation
requirements. Going beyond virtual
learning sessions, workplace-based
training supported by virtual coaching
for learners is needed to continue rapid
prototyping within clinical settings.

Rapid implementation of knowledge
hubs and online training. The creation
of online knowledge hubs can help HCPs
and learners access the most up-to-date
information when they need it. In turn,
HCPs and learners can provide real-time
feedback on their knowledge needs and
modify the content to ensure it remains
useful and up to date. For example, crowd
sourcing can be used to identify new
resources and solicit feedback. These
processes will facilitate iterative user-
driven solutions, a key aspect of rapid
design thinking.'® Establishing clear
processes, stable online platforms, and
streamlined workflows supported by an
information curation and development
team is necessary for rapid review,
revision, and dissemination of constantly
changing information and educational
resources to support HCPs and learners.
At the same time, newer platforms,

mechanisms, and experiences must

be established. For example, other key
virtual learning opportunities, such as
those offered by social media, webinars,
and podcasts, can be leveraged.

As the growing number of patients with
COVID-19 threatens to overwhelm
health care systems, rapid upskilling and
redeployment of HCPs and learners are
needed. Implementation strategies should
quickly identify gaps based on a review
of discipline-specific core competencies,
online assessments of knowledge, and
virtual simulations to assess procedural
skills. Simulation is a critical component
to skills-based training, specifically when
dealing with high-risk or rare situations
related to COVID-19. Virtual simulations
can build on existing experiences from
surgical residency programs, which can
be adapted to address training needs
during the pandemic.”’

Rapid implementation of self-care and
mental health support for HCPs and
learners. There is extensive literature
on self-care and mental health support
for HCPs and learners.’® However, the
rapid upscaling of programs to support
the unique needs of providers during
COVID-19 requires adaptation and
implementation for this context. This
process can start with an environmental
scan of existing virtual communities of
practice. These networks can provide
the necessary infrastructure and bring
together HCPs and learners for training
and the navigation of online self-help
resources. For example, Project Extension
for Community Healthcare Outcomes
has demonstrated capacity to virtually
connect HCPs around the world. This
model could be used to support HCPs
and learners in addressing their mental
health needs during COVID-19.%-#

For direct mental health support,
emerging evidence indicates that

online self-help interventions using
artificial intelligence improve the

user experience.'” In China, online
psychological counseling (using WeChat)
has been offered 24 hours a day, free of
cost, during the COVID-19 pandemic.*
Counseling by telephone, online
psychological support tools, and app-
based counseling have also been used and
can be expanded to other settings."

Iterative data collection from HCPs and
learners as they access these educational
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and support resources is a critical
component of the implementation stage,
as the content should be congruent

with phase-specific needs during the
pandemic.

Limitations of a Rapid Design
Thinking Model

General limitations

The deployment of solutions to address
the educational challenges of COVID-19
comes with significant risks. First, virtual
design thinking solutions may not
remedy the risks related to social isolation
between learners and their peers and
teachers. Second, there is a lack of data
on the efficiency and efficacy of these
new learning modalities and approaches;
therefore, interventions should be

firmly anchored in learning theories

and examine educational outcomes.
Third, many organizations are reducing
their educational budgets, which may
constrain their ability to respond with
new technological and other solutions

to meet rapidly changing needs post
pandemic. In addition, design thinkers
will need to mitigate the financial stress
anticipated for organizations during and
after COVID-19. Fourth, design thinking
innovations could potentially accelerate
the need for emerging health professions,
such as medical virtualists,* HCPs with
expertise in artificial intelligence,* and
the use of predictive analytics. Therefore,
competency in these areas may be needed
sooner than anticipated.

Bias and threats to equity, diversity, and
inclusion

Another potential limitation of rapid
design thinking is inherent in its

very methodology. In times of rapid
change and scarce resources, utilitarian
principles are usually favored as a way to
maximize the overall health and well-
being of a society.* Less popular are

the egalitarian principles that purport
that all individuals are equal and that
inequalities between groups should be
addressed.” If rapid design thinking is
used to inspire, ideate, and implement
innovative educational strategies, then a
concomitant effort is needed to ensure
these processes address inequity.

All individuals, whether they believe
themselves to be prejudiced or not,
hold mental schemas that classify
people into categories based on gender,

race, ethnicity, age, sexual orientation,
and religion, to name a few; this
categorization often leads to bias and
stereotyping.*” Although the design
thinking process was conceived to include
feedback from multiple stakeholders,

it must include strategies to identify
inherent biases. Strategies can be
implemented at each stage of the process
to address equity, diversity, and inclusion.
For example, designers can challenge
their assumptions and become aware of
their biases by taking the implicit bias
test.* Creating opportunities for the
design team to become aware of their
implicit biases forces them to shift how
they identify problems and understand
proposed solutions.

Testing proposed innovations during
each of the 3 design thinking stages
against the common goals and values of
the team to ensure alignment with diverse
perspectives should not be a symbolic
effort. Including screening questions

can prompt designers to ensure they are
addressing inequity. For example, access
to care is key to addressing inequity, and
research shows that access to broadband
Internet and smartphones depends on the
racial, ethnic, and socioeconomic status
of individuals.* Designers would need to
respond to these issues during the rapid
design thinking process.

Increasing the diversity of the design
team alone will not reduce bias and
discrimination.” The process itself must
include ways to address the issues of
power and privilege within a team. For
example, if the organizational leadership
decides that a utilitarian approach is
needed during a pandemic to maximize
communal well-being, then all decisions,
regardless of the diversity of the team,
will be affected by this ideology. However,
research shows that ideological influences
can be challenged when groups share
common goals and values.”

Conclusion

Like in all aspects of society, the
COVID-19 pandemic has triggered
considerable change in medical
education. Rapid design thinking can

be used to develop and implement
solutions to overcome COVID-19-related
barriers in medical education. It can help
educators transform the COVID-19 crisis
into an opportunity for positive and
sustained change. We must ensure that
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the digital transformation gained during
the COVID-19 pandemic continues,
instead of reverting back to the pre-
COVID status quo.
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