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Rapid Adoption of Telemedicine in Rheumatology Care
During the COVID-19 Pandemic Highlights Training and
Supervision Concerns Among Rheumatology Trainees
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Objective. To evaluate the impact of telemedicine use during the coronavirus disease 2019 (COVID-19) pandemic
on rheumatology trainees.

Methods. A voluntary, anonymous, web-based survey was administered in English, Spanish, or French from
August 19 to October 5, 2020. Adult and pediatric rheumatology trainees were invited to participate via social media
and email. Using multiple-choice questions and Likert scales, the survey assessed prior and current telemedicine
use, impact on training, and supervision after COVID-19 prompted rapid telemedicine implementation.

Results. Surveys were received from 302 trainees from 33 countries, with 83% in adult rheumatology training pro-
grams. Reported telemedicine use increased from 13% before the pandemic to 82% during the pandemic.
United States trainees predominantly used video visits, whereas outside the United States telemedicine was predom-
inantly audio only. Most (65%) evaluated new patients using telemedicine. More respondents were comfortable using
telemedicine for follow-up patients (69%) than for new patients (25%). Only 39% of respondents reported receiving
telemedicine-focused training, including instruction on software, clinical skills, and billing, whereas more than half of
United States trainees (59%) had training. Postconsultation verbal discussion was the most frequent form of supervi-
sion; 24% reported no supervision. Trainees found that telemedicine negatively impacted supervision (50%) and the
quality of clinical teaching received (70%), with only 9% reporting a positive impact.

Conclusions. Despite widespread uptake of telemedicine, a low proportion of trainees received telemedicine train-
ing, and many lacked comfort in evaluating patients, particularly new patients. Inadequate supervision and clinical
teaching were areas of concern. If telemedicine remains in widespread use, ensuring appropriate trainee supervision
and teaching should be prioritized.

No funding was received for this study.
The views expressed here are those of the authors and participating

members of the COVID-19 Global Rheumatology Alliance and do not neces-
sarily represent the views of the American College of Rheumatology, the
European League Against Rheumatism, or any other organization.

1Su-Ann Yeoh, MRCP, BMBS, BmedSci, Pedro Machado, FRCP, PhD,
University College London, United Kingdom; 2Kristen Young, DO, Division
of Rheumatology, University of Arizona College of Medicine, Phoenix;
3Michael Putman, MD, Msci, Medical College of Wisconsin, Milwaukee;
4Sebastian Sattui, MD, MS, Division of Rheumatology and Clinical Immunol-
ogy, University of Pittsburgh, Pittsburgh, PA; 5Richard Conway, MBBChBAO,
PhD, St James’s Hospital, Dublin, Ireland; 6Elizabeth Graef, DO, Emerson
Hospital, Concord, Massachusetts; 7Adam Kilian, MD, The George
Washington University, Washington, DC; 8Maximilian Konig, MS, Johns Hop-
kins University, Baltimore, Maryland; 9Jeffrey Sparks, MD, MMSc, Brigham
and Women’s Hospital, Boston, Massachusetts; 10Manuel Ugarte-Gil, MD,
MSc, Universidad Cientifica del Sur, Lima, Peru; 11Laura Upton, BA,

Georgetown University, Washington, DC; 12Francis Berenbaum, MD, PhD,
Hopital Saint-Antoine, Paris, France; 13Suleman Bhana, MD, FACR, Crystal
Run Health, Middletown, New York; 14Wendy Costello, Irish Children’s
Arthritis Network, Tipperary, Ireland; 15Jonathan Hausmann, MD, Boston
Children’s Hospital, Massachusetts; 16Philip Robinson, MBDhB, PhD, FRACP,
MAICD, University of Queensland, Brisbane, Queensland, Australia; 17Emily
Sirotich, BSc, McMaster University, Canadian Arthritis Patient Alliance, Ham-
ilton, Ontario, Canada; 18Paul Sufka, MD, HealthPartners, St. Paul, Minne-
sota; 19Jinoos Yazdany, MD, MPH, University of California in San Francisco;
20Jean Liew, MD, MS, Boston University, Massachusetts; 21Rebecca Grainger,
MBChB, BmedSci, PhD, University of Otago, Wellington, New Zealand;
22Zachary Wallace, MD, MSc, Massachusetts General Hospital, Boston;
23Arundathi Jayatilleke, MD, MS, Temple University Philadelphia,
Pennsylvania

Drs. Yeoh and Young contributed equally to this work.
Dr. Yeoh has received research grants from the Royal College of

Physicians, Rosetrees Trust, National Institute of Health Research University

1

ACR Open Rheumatology
Vol. 0, No. 0, Month 2021, pp 1–6
DOI 10.1002/acr2.11355
© 2021 The Authors. ACR Open Rheumatology published by Wiley Periodicals LLC on behalf of American College of Rheumatology.
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits
use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or
adaptations are made.

https://orcid.org/0000-0002-4692-4669
https://orcid.org/0000-0001-8570-2228
https://orcid.org/0000-0001-9699-4000
https://orcid.org/0000-0002-3945-6828
https://orcid.org/0000-0003-2538-3362
https://orcid.org/0000-0001-5973-3477
https://orcid.org/0000-0001-5045-5255
https://orcid.org/0000-0002-5556-4618
https://orcid.org/0000-0003-1728-1999
https://orcid.org/0000-0002-8411-7972
https://orcid.org/0000-0002-3508-4094
https://orcid.org/0000-0001-9201-8678
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Facr2.11355&domain=pdf&date_stamp=2021-11-17


INTRODUCTION

The novel coronavirus disease 2019 (COVID-19) pandemic
demanded a rapid, unplanned change in the mode of delivery of
health care services. Providers were required to balance the dual
necessities of reducing nonemergent in-person clinical contact
while maintaining patient access to care. The majority of rheuma-
tology care occurs in the outpatient setting, which saw a rapid
increase in the use of telephone or video calling to deliver care
remotely, also known as telemedicine (1). This has implications
not only for patient care but also for rheumatology training. There
is a paucity of data regarding rheumatology trainee experiences
with telemedicine during the pandemic. The COVID-19 Global
Rheumatology Alliance (GRA), an international collaborative of
the rheumatology community, was formed to collect data in rheu-
matology relevant to COVID-19 (2). The objective of this study
was to assess the use of telemedicine before and during the
COVID-19 pandemic and the impact of telemedicine on rheuma-
tology trainees’ experiences during the COVID-19 pandemic.

METHODS

We developed multiple-choice and Likert-based survey ques-
tions pertaining to telemedicine (15 in total; see Supplementary
Material) as part of a 77-question trainee survey for the COVID-19
GRA. The survey was piloted with five rheumatology trainees (from
the United States and the United Kingdom; two were pediatric
rheumatology trainees) and revised according to feedback. The
survey was available in English, Spanish, and French via the RED-
Cap (Project R) platform to adult and pediatric rheumatology
trainees. Data from the United Kingdom/European Economic Area
(EEA) were hosted on a REDCap database at University College
London in the United Kingdom, and non-United Kingdom/EEA
data were hosted at Temple University Hospital in the
United States. All members of the GRA, American College of Rheu-
matology (ACR) fellows-in-training listserv, and the Emerging
European League Against Rheumatism (EULAR) Network

(EMEUNET) trainee listserv were contacted by email and invited to
participate. A request to share the survey among their membership
was made to the International League of Associations for Rheuma-
tology Executive Committee, comprising the leadership from the
ACR, African League of Associations for Rheumatology, Asia
Pacific League of Associations for Rheumatology, EULAR, and
Pan-American League of Associations for Rheumatology.
Regional/country representatives from the GRA were also asked
to disseminate invitations to rheumatology trainees from their coun-
try. United States fellowship program directors were encouraged
to send invitations to their fellows. Additionally, respondents were
recruited on social media using invitations from official Twitter
accounts of the GRA, ACR, and EMEUNET. All surveys were com-
pleted between August 19, 2020, and October 5, 2020.

Respondents were included if they were physicians who
reported, 1) rheumatology training as part of their job description,
2) were aged 18 or more, and 3) consented to participate in the
survey. Respondents were excluded if they completed rheuma-
tology training prior to 2020. The survey was voluntary and did
not include personal identifiers, protected health information, or
incentives for participation. To allow for the variation in the dura-
tion of rheumatology training across regions, we included eight
options for the training stage (from training Years 1 to 7 or beyond
and whether respondents had completed their training in 2020).

Ethics statement. Ethical approval was granted by the
Institutional Review Board at Temple University Hospital (protocol
27279), by the National Research Ethics Committee for COVID-
19, Ireland (application number 20-NREC-COV-073), and Univer-
sity College London Research Ethics Committee (ethics approval
identification 18859/001).

Reporting and statistical analysis. Data are reported as
descriptive statistics and presented as percentages followed by
the number. Data from five-point Likert scales (with anchors
strongly disagree to strongly agree, very negatively impact to very
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positively impact, or not helpful to very helpful) are also reported
as the percentage followed by the number. Neutral (or no impact)
components of the Likert scales are not reported, and only the
positive and negative components of the Likert scales are
reported, in which the extent of each component is specified (ie,
agree and strongly agree). Data are presented using descriptive
statistics and processed using R Studio version 1.4.1103.

RESULTS

A total of 302 respondents from 33 countries (Figure 1) com-
pleted the survey, with 116 (38%) from the United States,
89 (29%) from Europe, and 97 (32%) from the rest of the world
(ROW). The majority of respondents (252 [83%]), were enrolled
in single-track adult rheumatology training, 29 (10%) were in
single-track pediatric rheumatology training, and 7% (n = 21)
were in dual adult/pediatric training. The majority (279 [92%]) were
in full-time training before the COVID-19 pandemic. Most respon-
dents reported being in the first 3 years of training (n = 204, 68%;
Year 1: n= 64; Year 2: n= 85; and Year 3 n= 55), 60 (20%) were
in Years 4 and above, and 38 (13%) completed training in 2020.

Experience in telemedicine. Reported use of telemedi-
cine increased from 39 trainees (13%) before the pandemic to
247 trainees (82%) during the pandemic. Differences were observed
in the modalities used; United States trainees predominantly used
video telemedicine compared with trainees from Europe and the
ROW combined (P < 0.001 using Fisher’s exact test), who predom-
inantly used audio-only telemedicine compared with United States
trainees (P < 0.001 using Fisher’s exact test) (Table 1).

For pediatric-only rheumatology trainees, 27 (93%) reported
using telemedicine during the pandemic, whereas, for those in
combined adult/peds training, 19 (90%) reported using telemedi-
cine during the pandemic. Eighty percent of adult rheumatology
trainees (n = 201) reported using telemedicine.

Clinical training in telemedicine and supervision.
Just more than one-third (n = 97 [39%]) of trainees reported
that they had received training in telemedicine; the majority
found telemedicine training somewhat or very helpful (n = 89
[92%]). A higher proportion of United States trainees (n = 69
[62%]) reported having received training compared with
135 (21%) trainees from Europe and the ROW combined
(P < 0.001 using Fisher’s exact test). Technology and platform
use were more frequently addressed by this training (n = 85
[88%]) compared with clinical skills (n = 37 [38%]) and billing
(n = 39 [40%]).

Supervision of telemedicine visits occurred most frequently
by verbal discussion after the consultation. Half of the trainees
(n = 125 [51%]) reported supervision via postvisit discussions
during the pandemic, which was similar to the proportion of
trainees (n = 18 [46%]) who had postvisit discussion supervision
when using telemedicine before the pandemic (Table 1). Some
trainees reported real-time observation for part (n = 71 [29%]) or
the entirety (n = 43 [17%]) of the telemedicine visit. Almost one-
quarter (59 [24%]) of those who used telemedicine during the
pandemic reported having no telemedicine supervision. Telemed-
icine was reported to negatively or slightly negatively impact the
supervision of 50% of trainees (n = 123), whereas only 9%
reported a slight or very positive impact on supervision (n = 21).

Figure 1. Map displaying the distribution of survey respondents.
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For clinical teaching quality, most respondents (n = 171 [70%])
reported that telemedicine had a negative or slightly negative
impact, and only 23 (9%) reported a slight or very positive impact
on each of these areas (Figure 2).

Patients evaluated using telemedicine. Most trainees

using telemedicine evaluated new patients during the pandemic

(n = 161 [65%]). A larger proportion of trainees (n = 170 [69%])

agreed or strongly agreed that they felt comfortable using tele-

medicine to evaluate follow-up patients compared with evaluating

new patients (n = 41 [25%]) (P < 0.01 using Fisher’s exact test)

and also compared with managing changes in treatment using

telemedicine (n = 80 [33%]) (P < 0.01 using Fisher’s exact test)

(Figure 2).

DISCUSSION

This large international survey of rheumatology trainees
found limited prepandemic experience of telemedicine, which
increased during the pandemic to 83% of respondents with a

Table 1. Telemedicine use, supervision, and training by region

Prepandemic Pandemic

Europe
(n = 89)

United
States

(n = 116)
ROW

(n = 97)
All

(n = 302)
Europe
(n = 89)

United
States

(n = 116)
ROW

(n = 97)
All

(n = 302)

Telemedicine, n (%) 15 (17) 9 (8) 15 (15) 39 (13) 64 (72) 112 (97) 71 (73) 247 (82)
Modality, n 15 9 15 39 64 112 71 247
Audio-only, n (%) 14 (93) 3 (33) 8 (53) 25 (64) 56 (88) 47 (42) 51 (72) 154 (62)
Audio–video, n (%) 1 (7) 7 (78) 7 (47) 15 (38) 7 (11) 100 (89) 29 (41) 136 (55)

Supervision, n 15 9 15 39 64 112 71 247
Real-time observation
(part of visit), n (%)

0 (0) 4 (44) 3 (20) 7 (18) 2 (3) 54 (48) 15 (21) 71 (29)

Real-time observation,
(full visit), n (%)

0 (0) 2 (22) 2 (13) 4 (10) 3 (5) 32 (29) 8 (11) 43 (17)

Verbal discussion after,
n (%)

8 (53) 3 (33) 7 (47) 18 (46) 32 (50) 65 (58) 28 (39) 125 (51)

Written communication
after, n (%)

0 (0) 0 (0) 1 (7) 1 (3) 7 (11) 15 (13) 9 (13) 31 (13)

None, n (%) 7 (47) 2 (22) 5 (33) 14 (36) 28 (44) 9 (8) 22 (31) 59 (24)

Abbreviation: ROW, rest of the world.
ROW data include Asia (n = 50), Central and South America (n = 23), Canada (n = 12), Australia (n = 8), and Africa (n = 4).

Figure 2. Rheumatology trainee comfort levels in using telemedicine during the pandemic.
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perceived negative impact on training. Similar increases in tele-
medicine use have been reported by other trainees (3,4). Tele-
medicine training was not widespread or comprehensive, and
trainees reported a negative impact of telemedicine on their clini-
cal training and supervision. A significantly larger proportion of
trainees reported feeling comfortable with evaluating follow-up
patients compared with new patients or those requiring treatment
changes. These findings provide insights to drive curricular design
for training in and during telemedicine.

The rapid telemedicine adoption during the pandemic was
focused on meeting clinical needs and was not optimized for
trainee experiences, in which some trainees reported not having
telemedicine-specific training and, at times, supervision. The neg-
ative impact on clinical training is likely not to be merely due to the
rapid adoption of telemedicine but also due to the limited oppor-
tunities for in-person clinical encounters, crucial for training in
rheumatic diseases. Standard rheumatological assessments rely
on physical examination, especially during diagnosis and treat-
ment escalation/de-escalation, which may explain why more
trainees reported higher comfort levels using telemedicine for
follow-up compared with new patients. In addition, only one-third
of respondents were comfortable making treatment changes
using telemedicine. Similarly, in a COVID-19 tele-rheumatology
audit, clinicians were less likely to make a diagnosis via telemedi-
cine, de-escalate immunosuppressive treatment, and discharge
patients (5). The ideal context for trainee telemedicine experi-
ences, then, may be in the assessment of stable follow-up
patients. Providing access to rheumatology care to new patients
via telemedicine must be balanced with the educational needs of
trainees, wherein in-person or bedside rheumatology teaching still
plays an important role and cannot fully be replaced by
telemedicine-only training.

The negative impact of telemedicine on clinical teaching
reported by most trainees should prompt rheumatology pro-
grams to examine preexisting curricula and ensure that tele-
health competencies are incorporated such as that
recommended by the Association of American Medical Col-
leges (6). In addition, allocating in-person visits to less-
experienced (eg, first year) trainees until they become confident
(7) and ensuring that trainees possess the necessary founda-
tional knowledge and skills before virtual visits (8) may improve
the training experience.

Although telemedicine training was infrequent, it was gener-
ally helpful, though focused on technological competence.
Increasing focus on telemedicine-specific clinical skills will be
required, which could include essential remote physical examina-
tion skills, simulated appointments with relevant rheumatological
clinical scenarios, content about legislation, and ethics relevant
to managing telemedicine visits. In addition, peer mentoring or
discussion groups may be useful in terms of providing a safe
space to discuss difficult or challenging cases or aspects of clini-
cal assessment that are problematic. A future telemedicine

curriculum could be designed using previously identified learning
needs and effective educational strategies (9).

Medical education institutions have already begun incorpo-
rating telemedicine into their curricula (10), paralleling an expo-
nential growth in telemedicine practice. Since the pandemic, the
United States Accreditation Council of Graduate Medical Educa-
tion has adopted residency training requirements (Common Pro-
gram Requirements) embedding telemedicine training (11). Foci
will include telemedicine-specific clinical competencies in a virtual
setting, virtual communication skills, and more nuanced aspects
such as “webside manner” (8). Globally, telemedicine implemen-
tation will differ according to resource setting (12), community
needs, and regulations (13).

Similar to our results, gastroenterology trainees reported
minimal supervision during pandemic telemedicine (3). Half of
the trainees indicated that telemedicine negatively impacted
their supervision. There are various means by which supervision
can be delivered, including real-time observation with a supervi-
sor physically present with the trainee or through co-attendance
in remote consultation; the latter has been a successful model
for remote supervision of rural medical trainees (14). A success-
ful model of remote supervision focuses on establishing a learn-
ing relationship between supervisor and junior, a stimulus for
learning, and an understanding of the practicalities of remote
supervision. These principles will be useful as a guide for pro-
grams and supervisors to foster a conducive learning environ-
ment for trainees (14).

Our study has limitations. Selection and response bias were
difficult to minimize, but a wide recruitment strategy was used.
Survey respondents were mostly United States and European
trainees, limiting generalizability. We were unable to obtain infor-
mation about factors that may contribute to variable training and
trainee experiences, such as regional infrastructure of telemedi-
cine, local severity of the COVID-19 pandemic, and local policy.
Finally, our study was one of several surveys being distributed to
trainees, which may have contributed to survey fatigue and
decreased participation.

The key strength of our survey is that it is the only interna-
tional rheumatology trainee survey during the pandemic of which
we are aware. Our survey was designed by a multiregional team
and piloted by trainees and program directors.

In conclusion, our findings emphasize the need for telemedi-
cine to be included in the rheumatology curriculum, especially
regarding teaching telemedicine-specific clinical skills, supporting
trainees evaluating new or complex patients using telemedicine,
and ensuring adequate supervisory arrangements.
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