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Abstract

Objective. The aim was to evaluate the impact of the coronavirus disease 2019 (COVID-19) pan-

demic on the clinical experiences, research opportunities and well-being of rheumatology trainees.

Methods. A voluntary, anonymous, Web-based survey was administered in English, Spanish or

French from 19 August 2020 to 5 October 2020. Adult and paediatric rheumatology trainees were in-

vited to participate via social media and email. Using multiple-choice questions and Likert scales, the

perceptions of trainees regarding the impact of the COVID-19 pandemic on patient care and redeploy-

ment, learning and supervision, research and well-being were assessed.

Results. There were 302 respondents from 33 countries, with 83% in adult rheumatology training. An

increase in non-rheumatology clinical work was reported by 45%, with 68% of these having been

redeployed to COVID-19. Overall, trainees reported a negative impact on their learning opportunities

during rheumatology training, including outpatient clinics (79%), inpatient consultations (59%), didactic

teaching (55%), procedures (53%), teaching opportunities (52%) and ultrasonography (36%). Impacts

on research experiences were reported by 46% of respondents, with 39% of these reporting that

COVID-19 negatively affected their ability to continue their pre-pandemic research. Burnout and

increases in stress were reported by 50% and 68%, respectively. Physical health was negatively im-

pacted by training programme changes in 25% of respondents.
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Conclusion. The COVID-19 pandemic has had a substantial impact on rheumatology training and

trainee well-being. Our study highlights the extent of this impact on research opportunities and clinical

care, which are highly relevant to future curriculum planning and the clinical learning environment.

Key words: Medical Education, COVID-19, Rheumatology Fellowship

Introduction

The global coronavirus disease 2019 (COVID-19) pan-

demic profoundly altered health-care delivery, medical

education and physician training [1]. These shifts place

a unique strain on health-care trainees, because

changes in patient care, disruptions in research, and the

redeployment of trainees outside of their typical setting

can impact training experience and the development of

necessary clinical skills [2]. Surveys of trainees in other

medical specialties have described the impact of the

COVID-19 pandemic on hands-on training and didactic

sessions, in addition to increases in trainee burnout and

stress [3–5]. The impact of the COVID-19 pandemic on

rheumatology trainees has not yet been described. The

COVID-19 Global Rheumatology Alliance (GRA), an in-

ternational collaborative that includes rheumatology

trainees, providers in academic and community-based

practice, in addition to patients, was formed to under-

stand the impact of the COVID-19 pandemic on patients

and providers [6, 7]. We leveraged this international col-

laborative network to conduct a cross-sectional survey

of the experiences of rheumatology trainees during the

COVID-19 pandemic, with the aims of evaluating and

describing the impact on rheumatology trainees’ clinical

experiences, research opportunities and well-being.

Methods

Survey design and dissemination

A 77-question survey was developed by members of the

GRA to evaluate the above-listed goals, which included

multiple-choice and Likert scale questions. Fifteen ques-

tions that specifically addressed telemedicine are

reported separately. Key domains evaluated were gen-

eral demographics, impact on rheumatology training and

research, patient care and trainee wellness. Questions

were designed collaboratively with listed authors and

pre-tested on five rheumatology trainees before global

distribution. The survey instrument is available is

Supplementary Appendix 1 (Rheumatology Advances in

Practice online).

A Web-based survey was available in English,

Spanish and French via the REDCap platform. Members

of the GRA, the ACR Fellows-in-Training list and the

Emerging EULAR Network (EMEUNET) Trainee list were

contacted by email and invited to participate. An invita-

tion was sent to the ILAR Executive Committee request-

ing them to share the survey with their constituents.

Regional/country representatives from the GRA were

also asked to disseminate invitations to participate to

rheumatology trainees in their countries. US Program

directors were requested to send invitations to their

Fellows. Additionally, respondents were recruited on

Twitter via invitations from official accounts of the GRA,

ACR and EMEUNET. All surveys were completed be-

tween 19 August and 5 October 2020.

Eligibility was established by self-report of being an

adult and paediatric rheumatology trainee. Trainees

were included if they reported rheumatology as part of

their job description, had not completed their rheumatol-

ogy training before 2020, were aged �18 years and con-

sented to participate in the survey. The survey was

voluntary and did not include personal identifiers, pro-

tected health information or incentives for participation.

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

by University College London Research Ethics

Committee (UCL ethics approval ID 18859/001). Data

from the UK/European Economic Area (EEA) were

hosted on a REDCap database at University College

London, UK. Non-UK/EEA data were hosted at Temple

University Hospital, USA. The institutional review board

waived documentation of written consent by avoiding

collection of identifying information. Respondents were

required to verify that they consented to participate be-

fore the beginning the survey.

Key messages

. The impact of the COVID-19 pandemic on rheumatology trainees is poorly understood.

. The COVID-19 pandemic has negatively impacted rheumatology training, including clinical care, research,
procedural skills/ultrasonography and didactic teaching.

. Rheumatology trainees reported an increase in burnout and work-related stress owing to the pandemic.
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Reporting and statistical analysis

All respondents were included in the analysis. Data are

presented as the number followed by the percentage.

Data from five-point Likert scales (with anchors strongly

disagree to strongly agree, very negatively impacted to

very positively impacted, or not helpful to very helpful)

are also reported as the number followed by the per-

centage. 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,

where the extent of each component is specified (i.e.

agree and strongly agree). Data are presented using de-

scriptive statistics and processed using R Studio

v.1.4.1103.

Results

In total, 302 rheumatology trainees from 33 countries

responded to the survey: 116 (38%) were from the USA,

89 (29%) from Europe and 97 (32%) from other coun-

tries (Table 1; Fig. 1). Most of the respondents (n¼252,

83%) were in adult rheumatology training, with 29 (10%)

in paediatric rheumatology training and 21 (7%) in dual

adult/paediatric training. Before December 2019, most

(n¼279, 92%) were in full-time training, with 208 (69%)

in rheumatology clinical training and 39 (13%) undertak-

ing research in a designated research track. The major-

ity of respondents were in the early training years, with

204 (68%) in the first 3 years of training programmes, 60

(20%) in later training years and 38 (13%) having com-

pleted training in 2020. The majority of respondents

reported career intent after rheumatology training of en-

tering an academic or teaching hospital-affiliated clinical

practice (n¼ 213, 71%).

Impact of COVID-19 on rheumatology training

Patient care experiences

Trainees reported a substantial impact of the COVID-19

pandemic on clinical training experiences (Fig. 2C). Most

trainees (n¼ 238, 79%) reported an impact on outpatient

clinical work, with a negative impact reported by the

majority of those who responded (n¼ 211, 90%). Many

trainees continued to see some patients in person in

outpatient settings, with 97 (32%) continuing routine

follow-up in person, 170 (56%) seeing urgent follow-up

in person, 107 (35%) seeing new patient visits in person

and 59 (30%) seeing hospital discharge follow-up

patients in person (Table 2). About a quarter (n¼73,

24%) did not continue to see outpatients in person.

More than half the respondents (n¼ 177, 59%) reported

an impact of the pandemic on inpatient consultation serv-

ices; the majority of those trainees (n¼ 150, 85%) per-

ceived this impact as being negative. Most trainees

continued to see inpatient consultations in person, either

alone (n¼ 129, 43%) and/or with a supervising physician

(n¼132, 44%). Some trainees reported virtual inpatient

consultations (n¼ 66, 22%), and a small number (n¼22,

7%) reported that inpatient consultations were seen in per-

son by the supervising physician only.

An impact on clinical procedures was reported by 159

(53%), with most respondents noting a negative change

(n¼147, 92%). US training was impacted for 110 (36%),

with 106 (96%) reporting a negative impact.

Education and supervision

Trainee perceptions of their training programmes are

summarized in Fig. 2B. In terms of education, 167 (55%)

TABLE 1 Respondent characteristics

Training characteristics Combined
n 5 302

Location
USA 116
Europe 89

Rest of world 97
Acquired COVID19

PCR-confirmed 14 (4.6)
Serology-confirmed 4 (1.3)
PCR and serology 9 (3.0)

Symptoms only 14 (4.6)
Training track or concentration

Clinical 63 (51.2)
Research 40 (32.5)
Education 11 (8.9)

No track designated 7 (5.7)
Other 2 (1.6)

Weekly work, h
<20 55 (18.4)
20–29 20 (6.7)

30–39 43 (14.4)
40–49 96 (32.1)
50–59 50 (16.7)

60–69 26 (8.7)
70–79 10 (3.3)

COVID-19 risk and behaviours
Disability 10 (3.3)
High risk 30 (9.9)

Pregnant 19 (6.4)
Shielding/quarantining 82 (32.5)

Current career plans
Basic science research 45 (14.9)
Clinical research (including

clinical trials and epidemiology)
117 (38.7)

Clinical practice, academic setting 213 (70.5)
Clinical practice, non-academic/

private/community setting
124 (41.1)

Industry 9 (3.0)
Regulatory agencies 1 (0.3)

Other 2 (0.7)
Prefer not to answer 2 (0.7)

For those who completed training
in 2020, impact on career plans

38/302 (12.6%)

Rheumatology training was extended
beyond the usual duration

6 (15.8)

Post-training job offer was rescinded 13 (34.2)
Negative impact on ability to find job 14 (36.8)

COVID-19: corona virus disease 2019.

Impact of COVID-19 on rheumatology training
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reported an impact on didactic education in rheumatol-

ogy, with 136 of these (81%) reporting a negative im-

pact. Half the respondents (n¼ 157, 52%) reported an

impact on opportunities to teach medical students, with

150 (96%) of these reporting a negative impact.

Overall, clinical supervision was impacted for only

one-quarter of trainees (n¼ 78, 26%), but most of them

reported a negative impact (n¼63, 81%). More than

half reported that they felt comfortable with the level of

supervision of their training during the pandemic

(n¼158, 54%) and that their rheumatology skills were

appropriate to their level of training (n¼180, 61%).

However, about half (n¼ 153, 52%) reported that their

growth as a rheumatology trainee had been negatively

impacted by the COVID-19 pandemic. Two-thirds of

trainees (n¼198, 66%) felt they were supported by their

training programme during the pandemic.

Redeployment

Many trainees (n¼135, 45%) reported being redeployed

to other clinical settings during the pandemic (Table 2);

time spent in the new role counted towards rheumatol-

ogy training requirements for 70 (52%). Seventy trainees

(52%) continued rheumatology clinical work during rede-

ployment. A large proportion (n¼98, 73%) undertook

evening or overnight duties as part of redeployment. A

small number of the 29 paediatric trainees surveyed

were redeployed (n¼ 5, 17%); of these, 4 (80%) were

asked to practise adult medicine. Redeployment was

reported to be compulsory for about two-thirds (n¼91,

68%); however, one-third (n¼44, 33%) were compen-

sated for this additional clinical work. Over half of all

trainees (n¼175, 58%) reported having instruction in

the care of COVID patients; 168 (96%) found this

helpful.

Research

The majority of trainees (n¼ 217, 72%) reported partici-

pating in research before the onset of the COVID-19

pandemic (Table 2); one-third (n¼ 62, 31%) were under-

taking their research as part of a postgraduate degree

(such as master’s degree or PhD) concurrently, separate

from their rheumatology training. A change in research

experience owing to COVID-19 was reported by 128

(46%), owing to closure of the research laboratory, post-

ponement of their projects and redirection of resources,

staff or their own efforts to COVID-19 research. Half of

these (n¼69, 54%) reported limited opportunities for

patient recruitment for research. In addition, clinical re-

sponsibilities during the pandemic affected the partici-

pation of trainees in research and their ability to apply

for research grants.

One-third of trainees (n¼101, 33%) felt that the

COVID-19 pandemic had negatively impacted their abil-

ity to find research opportunities for the forthcoming

training year (Fig. 2B), and 110 (36%) reported that the

pandemic had negatively impacted their ability to con-

tinue their pre-COVID-19 research projects. Nearly half

(n¼142, 47%) reported difficulty in keeping up with their

research goals. Interestingly, some trainees (n¼47,

FIG. 1 Global distribution of respondents

Kristen Young et al.
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FIG. 2 Impact on training, clinical experiences, research and well-being

Impact of COVID-19 on rheumatology training
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TABLE 2 Impact of COVID-19 on research and clinical activities

Research experience Combined
n 5 217 (%)

Research before December 2019
Basic science 48 (22)
Clinical research 158 (73)
Other 11 (5)

Research part of a postgraduate degree (e.g. PhD, Master’s) 62 (31)
Changes in research experience during COVID-19 128 (46)

Research laboratory was closed 37 (12)
Research laboratory was used for COVID-19 research/clinical care 13 (4)
Research resources were redirected to COVID-19 projects 29 (10)
Unable to participate in research owing to clinical responsibilities 40 (13)
Unable to apply for research grants owing to clinical responsibilities 15 (5)
Limited opportunities to recruit patients 69 (23)
Research projects halted/postponed 52 (17)
Research projects cancelled 15 (5)
Cancellation of research grant awards 8 (3)
Limited support-staff resources (owing to redirection of workforce or furlough) 31 (10)
Redirection of own research project to COVID-19-related research
Other 16 (5

9 (3)

Clinical training Combined
n 5 302 (%)

Received training on care of COVID-19 patients 175 (58)
Increased non-rheumatology clinical duties (i.e. Internal Medicine wards, intensive care unit) 135 (44)

Clinical department
Emergency department 40 (13)
Internal medicine (non-COVID-19 wards) 60 (20)
Outpatient COVID-19 screening facility 17 (6)
Inpatient COVID-19 ward or facility 93 (31)
High-dependency unit/intensive care unit 16 (5)
Non-clinical work (e.g. COVID-related laboratory) 4 (1)

Weekly hours in this new role
<20 30 (22)
20–29 16 (12)
30–39 16 (12)
40–49 35 (26)
50–59 19 (14)
60–69 11 (8)
70–79 6 (4)
80þ 2 (2)

Number of weeks worked in this role
�1 11 (4)
2–3 0
4–6 0
7–9 0
�10 46 (15)
Voluntary 67 (59)
Assigned 68 (50)
Compensated 44 (33)
Pay reduced or delayed 6 (7)

Outpatient rheumatology patients were evaluated in-person for: 302 (%)
Routine follow-up visits 97 (32)
Urgent visits 170 (56)
New patient visits 107 (35)
Hospital discharge follow-up 59 (20)
I did not evaluate outpatient rheumatology patients in person 73 (24.2)

Inpatient rheumatology patients were evaluated 302 (%)
In-person by myself 129 (43)
In-person by myself with a supervising physician 132 (44)
In-person by the supervising physician only 22 (7)
Virtually (remotely) 61 (20)
Other 6 (2)

COVID-19: corona virus disease 2019.
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16%) reported more research opportunities available

during the pandemic.

Impact of COVID-19 on rheumatology careers

Of the 38 trainees who completed training in 2020, 6

(16%) reported that their training had to be extended

owing to the COVID-19 pandemic. One-third (n¼13,

34%) of graduates reported that they had a post-

training job offer rescinded, and 14 (37%) reported a

negative impact on their ability to find a job.

Overall, the majority of trainees (n¼212, 70%)

remained positive about their decision to pursue a ca-

reer in rheumatology, with only 19 (6%) expressing neg-

ative feelings about their career choice.

Impact of COVID-19 on health and well-being

Thirty (10%) respondents had health conditions that put

them at high risk for poor outcomes of COVID-19.

Additionally, 19 (6%) were pregnant during the pan-

demic, 10 (3%) reported having a disability, and 82

(33%) reported being advised to shield or quarantine at

some point during the pandemic. Forty-one (14%)

respondents reported a COVID-19 infection (Table 1).

Using a validated two-question modified Maslach

burnout inventory, assessing depersonalization and

emotional exhaustion [8], many trainees reported per-

sonal impacts of the pandemic (Fig. 2A), including an in-

crease in work-related stress (n¼204, 68%) and

burnout (n¼151, 50%) and a negative impact on physi-

cal health (n¼ 75, 25%). Some (62, 17%) expressed be-

ing more callous towards others. Physical safety was

also a concern; 160 (53%) reported feeling physically

safe in the workplace, whereas 76 (25%) reported not

feeling physically safe. Trainees expressed concerns

about lack of training concerning care for COVID-19

patients (n¼61, 20%), lack of comfort in the clinical set-

ting (n¼ 81, 27%), insufficient personal protective equip-

ment (n¼100, 33%), an immunocompromised state

(n¼16, 5%) and pregnancy (n¼12, 4%).

Discussion

The data from this survey of 302 rheumatology trainees

show that the COVID-19 pandemic has had a substan-

tial impact on rheumatology trainees globally. These

findings have important implications for training pro-

grammes, their faculty and leadership.

Impact on rheumatology training

Clinical training and patient care

The COVID-19 pandemic was perceived by a majority of

rheumatology trainees to have a substantial, usually

negative impact on almost all aspects of clinical training.

Requirements for completion of rheumatology training

vary [9–11], but do require an adequate number of pa-

tient interactions to reach competency achievements.

Any decrease in outpatient or inpatient volume and

procedures (e.g. arthrocentesis, US), as reported by

trainees in this and other surveys [12–15], could threaten

completion of training.

Supervision and education

Despite the substantial impact on inpatient and outpa-

tient care experiences, it is reassuring that trainees felt

comfortable with their level of clinical supervision and

supported by their programmes during the pandemic.

However, a large number of trainees felt that their learn-

ing was affected. Looking ahead, increased adoption of

online and virtual instruction could mitigate the impact

of future disruptions to in-person training. Surveys of

trainees in other fields highlight changes in the mode of

education: in-person conferences [13] and simulation

procedure training [12, 16, 17] shifted to online delivery,

with generally positive appraisal [18]. The ACR and

others have created online lectures to maintain knowl-

edge acquisition through the pandemic. Rheumatology

programmes might benefit from creating opportunities

to address learning loss to augment trainee education

through virtual standardized patient encounters and

other forms of clinical reasoning simulation. Ultimately,

modernization of the rheumatology curriculum to suit

digital (‘millennial’) learners is perhaps a long-term bene-

fit of the rapid transition to online education.

Redeployment

As with trainees in other disciplines [14, 19], many rheu-

matology trainees reported being reassigned to new

clinical roles. Although about half continued their work in

rheumatology, some were redirected to clinical areas of

need. Our survey did not assess trainees’ feelings about

how reassignment affected their rheumatology clinical

skills, and in future trainee surveys it might be necessary

to assess how redeployment affected knowledge acqui-

sition and clinical training. Importantly, a survey of al-

lergy/immunology trainees in the USA found that

confidence in clinical skills among those reassigned to

patients with COVID-19 was associated with feeling safe

in the practice setting [20], suggesting that if there is a

need to redeploy trainees in the future, continued sup-

port and training might help them to navigate changes

without detriment to their education.

Impact on research

Impact on trainee research opportunities has been

widely observed during the pandemic. Although not

assessed in this survey, it is well documented that the

COVID-19 pandemic has disproportionately affected the

ability of some physicians and scientists to continue re-

search, owing to obligations outside of training, such as

parenthood, location in a COVID-19 hotspot and lack of

research support in smaller institutions, for example [21–

23]. Many respondents also expressed difficulty in sub-

mitting research grants because of competing clinical

demands, which might impact on the pipeline of rheu-

matology researchers. Although the pandemic negatively

impacted many areas of research, some trainees found

Impact of COVID-19 on rheumatology training
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opportunities researching COVID-19 and the impact on

rheumatic disease patients [7].

Impact on rheumatology careers

Nearly two-thirds of trainees who completed training in

2020 reported having had at least one post-training job

offer rescinded, perhaps owing to decreased revenue

and hiring freezes [15, 24, 25]. Although the impacts are

not yet clear, a minority of trainees reported a negative

impact of the pandemic on their ability to find a job.

Impact on trainee health and well-being

Our survey revealed negative impacts on trainee health

and well-being. Rheumatology trainees expressed in-

creased stress from work, burnout and feelings of cal-

lousness. Other surveys have also identified patterns of

stress and burnout during the pandemic: an early global

trainee survey noted that a strong predictor of burnout

symptoms was related to taking care of a higher volume

of COVID-19 patients. Trainees in Saudi Arabia reported

frequently feeling anxiety and low mood [28, 29], and a

survey of hospital physicians in England showed that

nearly half reported that their mental health had deterio-

rated during the pandemic [30]. The long-term effects of

these negative psychological impacts are as yet un-

known, though prior studies have shown that burnout

among health-care professionals is associated with per-

sonal and professional adverse effects including depres-

sion, suicidal ideation, substance abuse, relationship

difficulties, decreased productivity, work dissatisfaction,

self-reported medical errors and suboptimal patient care

[31]. Supporting trainees’ feeling of safety in the practice

setting might also have broader impacts on their confi-

dence in clinical skills [20]. Rheumatology programmes

should remain vigilant about potential stressors that

trainees have experienced through the pandemic.

Limitations and strengths

Our study has limitations. Respondents might be more

likely to complete a survey if they perceive a greater im-

pact on their training, contributing to selection bias. In

addition, many of the respondents had research experi-

ence; trainees who participate in research might have

been more likely to be aware of the survey owing to

advertisements by the GRA and major rheumatology so-

cieties. Selection and response bias were difficult to

minimize, but a wide recruitment strategy was used.

Survey respondents were mostly trainees in the USA

and Europe, limiting generalizability. We were unable to

obtain information about factors that might have contrib-

uted to variable training and trainee experiences, such

as regional infrastructure of telemedicine, local severity

of the COVID-19 pandemic and local policy. Finally, our

study was one of several surveys being distributed to

trainees, which might have contributed to survey fatigue

and decreased participation.

Strengths of our study include the international distri-

bution in three languages, with the respondents being

from 33 countries. To our knowledge, this is the only in-

ternational survey focused on rheumatology during the

COVID-19 pandemic. Our survey was designed by a

multi-regional team and trialled by trainees and pro-

gramme directors, addressing relevant aspects of

training.

Conclusions

Sudden and unexpected changes to health services and

educational institutions during the COVID-19 pandemic

have significantly impacted the clinical training, research

opportunities and health and well-being of rheumatology

trainees. These findings highlight the importance of cur-

riculum and workforce assessments, along with reforms

to ensure that rheumatology trainees have the support

and training required to adapt to the changes brought

about by the pandemic.
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