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Abstract
The novel coronavirus disease (COVID-19) pandemic has significantly impacted the field of rheumatology, in both the delivery
of clinical care and didactic education for our trainees. These changes have generated significant strain for program directors and
clinical educators who have had to leverage technology and develop new systems to ensure continued trainee education and
assessment. We aim to outline the impacts on formal education programs presented by these unprecedented disruptions, describe
the development and deployment of online teaching, reflect on the challenges and opportunities for technology-enabled learning
and use of social media for education, and give some international perspectives on impacts on postgraduate rheumatology
training outside the USA. With the rapid dissolution of barriers in place during the pre-COVID-19 era, we have the opportunity
to assess the efficacy of new methods of care and further integrate technology into teaching and assessment. We propose that a
hybrid in-person and technology-enabled learning approach, so-called blended learning, is likely to remain the most desirable
future model for supporting trainee learning.
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Introduction

The novel coronavirus disease (COVID-19) pandemic has
significantly impacted the field of Rheumatology, in both clin-
ical care and education. To implement the physical distancing
required to prevent viral transmission—thus protecting our
patients, ourselves, and our staff—practices have rapidly con-
verted to telemedicine clinics. Likewise, most of our formal
teaching activities have moved to online formats. In addition,
rheumatologists have been deployed to serve in other settings
to help manage the surge of COVID-19 patients. These
changes have generated significant strain for program
directors and clinical educators who had to quickly le-
verage technology and develop new systems to ensure
the continued provision of excellent patient care and
educational programs to support trainee learning. This chal-
lenge is compounded by the ongoing uncertainty about how
long these changes to clinical practice and teaching will be
required. In this manuscript we aim to outline the impacts on
formal education programs presented by these COVID-related
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disruptions, describe the development and deployment of on-
line teaching, reflect on the challenges and opportunities for
technology-enabled learning, and use of social media for ed-
ucation, and give some international perspectives on impacts
on postgraduate rheumatology training outside the USA. We
propose that a hybrid in-person and technology-enabled learn-
ing approach, so-called blended learning, is likely to remain
the most desirable future model for supporting trainee learn-
ing. Additional benefits include increasing equitability of ac-
cess to learning as well as scalability.

Challenges and opportunities for programs
and fellows due to COVID-19

The COVID-19 pandemic has created many challenges for
rheumatology fellowship programs. Rheumatology practice,
traditionally centered on delivering face-to-face high-volume
outpatient continuity care for patients with rheumatic and
musculoskeletal diseases, has been adversely affected.
Physical distancing to reduce the spread of the novel corona-
virus SARS CoV-2 has moved patient care to a virtual format,
removing the rich environment for bedside teaching for which
rheumatologists are known. In addition, collaborative confer-
ences and patient-focused discussions have had tomove out of
the clinics and conference rooms. The online format requires
adaptation of presentation skills and new ways of working.
Major challenges include maintaining our culture of bedside
teaching and focus on collaborative patient care when we are
distanced from patients, learners, and colleagues. The impact
of these adjustments has been immediate and we anticipate the
consequences could be long term.

One immediate impact of the pandemic was the conversion
of clinics almost entirely to telehealth conducted by telephone
or online videoconferencing. Telehealth has demonstrated
benefits in rheumatologic care, which include increased ac-
cess for patients in underserved areas, with patient reported
outcomes similar after telemedicine compared with usual care
visits [1]. Although an in-depth analysis of a tele-
rheumatology service shows this approach increases access
to care and meets care needs on most occasions, it is not
appropriate in the approximately 20% of clinical situations
where the diagnosis is unclear or significant complexity is
present [2]. The USA faces a rheumatology provider shortage
over the next decade, which may negatively affect care for
patients with rheumatic disease across the USA [3].
Although the more widespread use of telehealth has been pro-
moted to address this shortage and maldistribution of rheuma-
tologists, there are relatively few studies that assess the feasi-
bility and effectiveness of telehealth in rheumatology [4], and
the generalizability of findings remains to be tested. In addi-
tion, other challenges such as reimbursement for medical ser-
vices, credentialing of physicians, and informed consent have

slowed the incorporation of telehealth into routine rheumatol-
ogy practice. Despite this, the disruption of the pandemic has
rapidly required those barriers to be addressed, with swift and
widespread implementation of telehealth approaches in rheu-
matology. This urgent and unplanned expansion of telemedi-
cine must be evaluated to enable further refinements of this
remote care to ensure comparable patient outcomes with in-
person care. The impact on training also needs to be consid-
ered. What training opportunities are reduced or absent in a
telehealth consultation? What configuration of telehealth
might optimize the platform for learning when attending and
fellow are co-located while the patient is remote? What train-
ing opportunities, if any, are enhanced or novel in a telehealth
environment?

The impact on the teaching and learning opportunities for
fellows in training has been dramatic. In many programs, di-
dactic teaching, journal clubs, research conferences, and pro-
jects were suspended and in-person teaching of physical exam
techniques and ultrasound came to an abrupt halt. Furthermore,
consult services became remote through phone or video calls
with patients and their family members. Many faculty and fel-
lows were being redeployed to care for the influx of COVID-19
patients, outside their rheumatology capacities. Immediate
tasks for Program Directors included adjusting trainee sched-
ules, addressing trainees’ very legitimate anxiety around the
interruption of training, and protection of their own health.
An article on the impact of COVID-19 on medical trainees
described “a sense of hopelessness, helplessness, and nervous
anticipation at what may yet come to pass” [5]. Promoting
resilience and avoiding social and psychological isolation in
our trainees is paramount, while still maintaining the physical
distancing required to protect physical health.

Medium- and long-term impacts include how the adapta-
tions made in response to COVID-19 will shift future
healthcare delivery and education moving forward.
Programs have used multiple platforms including Zoom,
Microsoft Teams, Doximity, Webex, and Ringcentral for clin-
ical care, and teaching. In addition to delivering didactic pro-
grams, we should also commit to providing feedback on
trainees’ ability to achieve milestones in the virtual setting
[6]. Although virtual platforms present challenges to provid-
ing feedback on subtlety of clinical signs, they preserve op-
portunities to provide feedback on clinical reasoning, care
planning, and patient and team communication. Clinical edu-
cators will be faced with the challenge of giving constructive
verbal feedback without the benefit of using non-verbal com-
munication. By focusing on the continued education and eval-
uation of our trainees while remaining flexible and innovative,
the global rheumatology community will come out of this pan-
demic with new skills and with more versatility and resiliency
than before. One example of rapid innovation which has left a
repository for future learning is the Virtual Rheumatology
Learning (ViRL) Collaborative.
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The ViRL Collaborative

The ViRL Collaborative was developed to address the need
for continued fellow didactic teaching during the pandemic.
The concept was introduced by a program director (AD) who
quickly assembled 24 rheumatology programs with interest in
participating. Expert speakers were recruited by the program
directors of these institutions to give synchronous online lec-
tures three times weekly. The American College of
Rheumatology (ACR) joined the effort by providing online
registration mechanisms, logistical and technical support, and
a virtual platform (RingCentral) to host the series. With this
support, access to the series was expanded with content made
available for live viewing at no cost to registrants and each
session recorded and posted to an accessible website (https://
www.rheumatology.org/I-Am-A/Fellow-in-Training/Virtual-
Rheumatology-Program/Learning-Collaborative) for
asynchronous viewing by the next day. One faculty and one
fellow moderated each lecture, gathering questions during the
session via the chat function to initiate discussion after
the presentation. The first lecture was delivered on April
6, 2020, only 1 week after the initial email gauging
program interest.

Robust interest in participating in online learning was dem-
onstrated not only by fellow trainees but also by faculty and
community rheumatologists, physician extenders, medical
residents, and students, and it quickly expanded international-
ly. The support of the ACR enabled access to all interested
learners, with 1982 registrants from 55 countries. On average
435 learners participated in each “live” virtual session.
Recorded videos are hosted through the ACR website and
are available to all learners. Given competing demands during
work hours in the USA and international interest from learners
around the globe, having the ability to access this information
at their convenience—and at any future date—is a strength of
this online delivery and repository. We were able to leverage
the expertise of national thought leaders to rapidly build a high
quality, broadly appealing lecture series on some of the most
relevant topics to rheumatology trainees. Fellow participation
in co-moderating sessions has increased visibility of fellow
trainees and allowed increased interaction between fellows
and world-renowned experts, which is not always feasible in
face-to-face presentations.

One limitation of the lecture series includes the lack of a
formalized curriculum with set goals and objectives based on
a needs-assessment. As all programs were in varying stages of
their didactic curriculum, and given the rapid turnaround from
conception to launch, speakers were not assigned topics or
asked to develop new talks. Another limitation of the online
format is the lack of small group engagement and active learn-
ing. While speakers and learners adjusted to using the tech-
nology for content delivery, social aspects of learning such as
discussion –which are central to andragogy—were not able to

be accommodated in the short timelines. Ideally, future virtual
learning sessions will be developed around a specific curricu-
lum, with clear goals and objectives, and include interactive
processes that utilize adult learning theories.

ViRL has increased access to educational content and fos-
tered some sense of community amongst learners, which is
especially important when facing isolation from usual com-
munities of practice. One positive and unanticipated effect of
the use of virtual platforms has been enabling access for more
learners to educational content provided by topic experts and
expert teachers. The force of this pandemic has been met with
the dedication, collaboration, and innovation amongst rheu-
matology programs nationally and internationally by pooling
resources and optimizing structured access to didactic training
for our learners. This new and exciting format for medical
education may have a lasting impact on the field beyond the
limits of this pandemic.

Tech-enabled medical education

While ViRL has provided a high-quality substitute for
suspended in-person teaching, there has been general consen-
sus for many years that medical education, based largely on
outdated educational structures that rely heavily on didactic
in-person learning experiences, has needed to change [7].
Technology-based learning offers great potential to reduce
inequity in medical education worldwide, enhance learner-
centered knowledge delivery, address the anticipated rheuma-
tology workforce shortage, and prepare new providers to prac-
tice effectively in our twenty-first century health systems. The
current COVID-19 pandemic, which has dramatically im-
paired in-person learning at all levels of medical train-
ing, may be the catalyst that galvanizes the medical
education community to reassess and innovate so that
teaching practices better align with the needs of contem-
porary healthcare learners.

Technology-based health learning platforms have the po-
tential to mitigate inequities in medical education that include
quality of accessible learning experiences, financial resources,
and career development opportunities. While COVID-19 dis-
ruptions impact medical education everywhere, resource lim-
ited areas and trainees are likely to be disproportionately af-
fected. Collaborative technology-based learning, which can
be widely shared and is scalable, offers the opportunity to
increase access to high-quality medical education resources
and content experts worldwide while reducing the costs of
medical education. This has potentially far-reaching and
long-lasting benefits for growing the healthcare workforce. It
also has the potential to impact the well-being of indi-
vidual healthcare providers, since financial stress related
to the high costs of medical education contributes to
burnout in healthcare providers [8].
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Technology-enabled medical education offers opportuni-
ties to integrate the science of learning into the educational
framework to optimize cognitive load and increase under-
standing, retention, and transfer [9]. The traditional education-
al structure that relied heavily on one-size-fits-all didactics is
mainly institutionally centered. In contrast, technology-
enabled medical education offers a learner-centered approach
in which technology aids and supports individualized learning
and engagement. This opens doors to blended learning strate-
gies that synergistically integrate adult learning principles to
enhance and accelerate learning. Educational strategies such
as personalized learning, adaptive learning, flipped classroom,
just-in-time, and effective use of multimedia can all be incor-
porated into technology-enabled instructional design. Some
strategies that have been successfully used include case dis-
cussion in virtual breakout rooms, recordings for asynchro-
nous learning, and incorporation of polling to allow for dy-
namic discussion and teaching. This instruction offers oppor-
tunities to personalize education to the needs and abilities of
diverse learners with variable knowledge, experiences, moti-
vations, attitudes, and goals. Designing technology-enabled
instruction guided by evidence-based principles of learning
can provide medical educators with opportunities to imple-
ment effective pedagogy, develop instructional materials that
facilitate efficient and effective learning, and ideally make
individualization of learning affordable and available to all
students. The funding, distribution, access, and support of
these initiatives pose potential barriers and are considerations
that will need to be addressed.

Most responses to implementing online versions of in-
person learning should be seen for what they are, remote
emergency teaching [10]. Designing technology-enabled
learning environments is the essential next step but also poses
several challenges. The first challenge for medical educators is
to uphold a learner-centered approach in which technology
aids and supports learning and avoid the pitfalls of slipping
into a technology-centered approach. To do this effectively,
medical educators should themselves be educated about
evidence-based instructional design principles and technology
capabilities. Second, technology-enabled learning environ-
ments should clearly specify learning objectives, be engaging
andmotivating for learners, and provide opportunities for real-
time assessment and feedback [11]. Third, copyright laws can
present barriers to widespread dissemination of educational
material; support from publishing corporations to permit the
use of copyrighted images and videos in widely disseminated
instructional materials would greatly enhance accessibility to
learners worldwide. Finally, due consideration should be
made to the influences of adoption of technology by faculty
and institutions, which need careful planning and adequate
resourcing [12]. The COVID-19-related disruptions have
made clear that there is a great and urgent need to upskill
our faculty in these concepts and invest in developing fit-

for-purpose, contemporary technology enabled learning that
meets the needs of our rheumatology workforce in training.

Use of social media platforms to deliver
knowledge and information relevant
to rheumatology

Social media has become a powerful instrument for interna-
tional collaboration and knowledge and information sharing
that supplements traditional learning, and rheumatology med-
ical education has been no exception. Recent years have seen
increasing trends in the utilization of social media for teaching
and learning in the health professions [13]. Twitter, Facebook,
YouTube, WhatsApp, and Instagram provide learners and fa-
cilitators in the health professions a chance to interact, collab-
orate, and share perspectives and information with each other,
as well as facilitate wide dissemination of educational materi-
al. The use of Twitter proved instrumental in the worldwide
dissemination of the ViRL lecture series and recordings can be
viewed via YouTube for asynchronous learning. Twitter was
also the hub for the development of the COVID-19 Global
Rheumatology Alliance, which has enabled collaboration in-
ternationally to learn and collect data about COVID-19 and
rheumatic disease patients. The emerging literature on the use
of social media for graduate medical education describes the
use of Twitter, podcasts, and blogs for engaging learners and
disseminating information [14]. These social media platforms
are likely to continue to increase in uptake and further evalu-
ation of use and impact are warranted. Limitations to the use
of social media in medical education include but are not lim-
ited to concerns surrounding professionalism and risks of data
protection. Medical educators and learners engaging with so-
cial media for medical education purposes should be aware of
its limitations and challenges, which can bemitigated by train-
ing users on appropriate use of social media [13].

Global educational collaboration
and breaking boundaries

Internationally, rheumatology services in high-income coun-
tries in Europe and Australasia have been impacted in very
similar ways to the USA: a rapid, unplanned move to tele-
rheumatology, disruption of usual teaching and learning op-
portunities, and redeployment of trainees and senior staff.
Training accreditation bodies are working hard to balance
competing demands: medical licensing regulators and the
public deserve to be confident that sufficient rheumatology
training has been available, and that the relevant learning has
occurred. We are challenged with simultaneously protecting
the wellbeing of our trainees as they continue to learn and
provide care in unfamiliar ways, or even outside their current
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expertise. Decisions about assessment progression through
training should be made with careful consideration and com-
passion and additional learning opportunities need to be pro-
vided. In smaller countries the ability to rapidly provide online
didactic content may be more limited, although the ViRL
content has been made available internationally on request.

Examining physician training in Australia and New Zealand
does highlight how local training requirements, and the differ-
ent country-level responses to the pandemic shape education
changes. Entry to rheumatology training in Australia and New
Zealand requires a medical resident to pass a knowledge exam-
ination (multiple choice format), then a full day in-person
clinical examination. The clinical examination includes “long-
cases” (full history, examination and management planning)
and “short-cases” (physical examination and synthesis) during
which multiple examiners, candidates, and patients travel to
examination sites and interact with each other. Although com-
munity transmission of COVID-19 has been better controlled in
these countries, this examination format has been deemed too
risky. Instead the examination will be split into “long cases”
delivered remotely via videoconferencing, and if candidates are
successful, short cases will be sat for in-person at a later date,
likely at a local site. Although the change to examination may
seem relatively minor, this has been a large source of anxiety
and distress to physician trainees and huge efforts on the part of
the training accreditor, the Royal Australasian College of
Physicians. It also remains unclear what examination processes
will remain on an ongoing basis. Overall, rheumatology train-
ing has been able to continue relatively uninterrupted; however,
the remaining unknown is when it may become feasible again
for trainees from Australia and New Zealand to travel to gain
experience training at larger rheumatology centres or to attend
international in-person conferences when these resume. Access
to online conferences is an interim solution.

The European League Against Rheumatism (EULAR)
School of Rheumatology (ESOR) may serve as a good exam-
ple to illustrate new developments resulting from the pandem-
ic in the field of rheumatology training in Europe (more de-
tailed information available here: https://esor.eular.org/). The
online courses such as EULAR Course on Rheumatic
Diseases or the EULAR Online Course on Imaging in
Rheumatic Diseases play the main role, while the ESOR
formats of live courses and meetings that are also offered are
currently not feasible. Driven by the educational committee,
EULAR continues to make substantial efforts and investments
in the further development of e-learning opportunities.
Achieving a modern, attractive presentation of the teaching
content covered by the individual modules is currently the
main development focus. This way, EULAR aims at optimiz-
ing quality, range, and acceptance of this teaching and learn-
ing format.

While we have concentrated on the most tangible aspects
of postgraduate education – the visible and measurable formal

and informal teaching—our trainees are also still learning the
“art” of rheumatology. The need to rapidly adapt to the
COVID-19 impacts on learning, teaching and clinical care
will allow ample opportunities for modeling of key character-
istics of a rheumatologist: advocating for individual patients,
collaborating and working effectively with an interprofession-
al team, demonstrating professional, compassionate, and eth-
ical behavior and engaging in lifelong learning [15].

Post-pandemic adaptations

The COVID-19 crisis imposed challenges on our normal ap-
proach to medical education that necessitated accelerated in-
novation. How will this experience and our community’s re-
sponse influence rheumatology education after the pandemic?

The successful implementation of telehealth to deliver
rheumatologic care during the pandemic suggests that it could
play an important role in routine clinical practice. However,
this experience also taught us that there are challenges to de-
livering rheumatologic care virtually, especially for trainees
and educators. An advantage of providing virtual care during
the pandemic was that the learner, educator, and patient did
not need to be in the same room. However, many of the foun-
dational elements of rheumatology education, particularly the
physical exam, occur at the bedside where the teacher can
show a learner how to examine or aspirate a joint, for instance,
and the learner can demonstrate mastery of these skills. In
order for the novice trainee to develop proficiency in muscu-
loskeletal ultrasound, hands-on demonstration and practice
with the ultrasoundmachine at the bedside under the guidance
of an experienced practitioner is critical. One path forward
would be to prioritize keeping a portion of trainee clinics in-
person, especially during the first year, but using arrange-
ments in clinic that protect the learner, educator, and patient
(e.g., universal masks, hand hygiene, frequent sanitizing, pro-
viding adequate space and ventilation in rooms) in consulta-
tion with infection control. Patients with stable disease or con-
ditions that may not require a frequent physical exam could be
prioritized for virtual visits.

Assuming virtual care will be a part of our routine practice
moving forward, we need to consider how to train learners to
obtain a history efficiently and effectively over video and by
phone and perform a limited physical examination by video.
There will also need to be consideration given to how we
maximize the educational benefits of virtual precepting for
learners and educators. Perhaps the learner and educator could
conduct virtual visits together from the same clinic office
space so that some of the benefits of in-person education like
interviewing patients together, discussing the complexities of
a case, and reviewing management strategies are retained [16].

Outside of the clinic setting, there will continue to be re-
strictions on gatherings for educational conferences. The
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COVID-19 pandemic has demonstrated how virtual didactics
(e.g., by Zoom orWebEx) can be used to maintain institution-
specific curricula. However, the pandemic has also provided
us opportunities to deliver educational training by experts at a
larger scale for trainees across institutions, even international-
ly. Virtual lectures have the potential to improve the education
of rheumatology fellows by providing access to the most up-
to-date information delivered by global experts and by ensur-
ing fellows have equitable access to excellent educational
content on a broad range of topics regardless of where they
train. Obtaining input regarding the needs and best practices
from the community of learners should be used to inform
evolving education initiatives. Despite the opportunities and
strengths associated with virtual learning, there are also ad-
vantages to in-person didactics and opportunities to further
innovate face-to-face learning, which will remain an important
component of educational training. Educators are being chal-
lenged to explore new avenues in teaching by purposely
mixing modern teaching formats such as interactive debates,
round-table discussions, workshops and seminars. These for-
mats allow for relationship building and networking, as well
as the ability to teach new facts, theories and book-knowledge,
refresh memories, and gain and improve practical skills. It
would seem likely that a mixture of increased online content
and discussion and co-located in-person educational activities
will become our norm.

To maximize the benefits associated with virtual education
and in-person learning, one way forward would be to build a
hybrid model leveraging the strengths of each format. For
instance, a nationwide virtual “foundations” lecture series
could be delivered by experts either at the beginning of the
academic year or at regular intervals throughout the first year.
The lectures could be streamed in order to enable tools such as
polling and question/answer but also be available in recorded
form for those trainees who are not available during the
streaming session given the wide variability in clinical sched-
ules. These could bemade available internationally, benefiting
both high-resource countries by supplementing local educa-
tion and low-resource countries by providingmost of the rheu-
matology education in settings without local teaching infra-
structure. When available, this virtual series could be supple-
mented by local in-person didactics that utilize small group
collaborative formats and fellow-driven learning. This hybrid
approach would give fellows access to a standardized, cutting-
edge knowledge base while still fostering the growth that oc-
curs in person with discussion and debate.

Conclusion

The COVID-19 pandemic has accelerated the adoption of
virtual platforms for both clinical care and didactic education.
With the rapid dissolution of barriers in place during the pre-

COVID-19 era, we have the opportunity to assess the efficacy
of new methods of care and further integrate technology into
teaching and assessment. The importance of balancing in-
creased accessibility for patients and learners through leverag-
ing technology with the value of hands-on engagement, teach-
ing and assessment that is enabled through in-person contact is
critical. It is important for us as a global rheumatology com-
munity to identify the strengths and limitations of the adapta-
tions developed in response to the COVID-19 pandemic in
order to preserve and integrate those features that will opti-
mize the education of rheumatology fellows in training.
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