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The COVID-19 pandemic has placed an unprece-
dented strain on health care systems worldwide, 
affecting all aspects of care and necessitating a rapid 

shift to virtual care for many medical specialties across Can-
ada.1,2 Beyond altering how outpatient care is delivered, vir-
tual care changed how faculty teach and modified resident 
physicians’ learning experiences.3

Various frameworks have explored dimensions of satisfac-
tion with virtual care from both patient4 and provider per-
spectives.5 The provider satisfaction framework is particularly 
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Background: The COVID-19 pandemic resulted in a rapid shift from in-person to virtual care delivery for many medical specialties 
across Canada. The purpose of this study was to explore the lived experiences of resident physicians and faculty related to teaching, 
learning and assessment during ambulatory virtual care encounters within the competency-based medical education model. 

Methods: In this qualitative phenomenological study, we recruited resident physicians (postgraduate year [PGY] 1–5 trainees) and 
faculty from the Departments of Surgery and Medicine at Queen’s University, Ontario, via purposive sampling. Participants were not 
required to have exposure to virtual care. Interviews were conducted from September 2020 to March 2021 by 1 researcher, and 
2 researchers conducted focus groups via Zoom to explore participants’ experiences with the transition to virtual care. These were 
audio-recorded and transcribed verbatim; qualitative data were analyzed thematically.

Results: There were 18 male and 19 female participants; 20 were resident physicians and 17 were faculty; 19 were from the 
Department of Surgery and 18 from the Department of Medicine. All faculty participants had participated in virtual care during ambu-
latory care; 2 PGY-1 residents in surgery had not actively participated in virtual care, although they had participated in clinics where 
faculty were using virtual care. The mean age of faculty participants was 38 (standard deviation [SD] 8.6) years, and the mean age 
of resident physicians was 29 (SD 5.4) years. Overall, 28 interviews and 4 focus groups (range 2–3 participants per group) were 
conducted, and 4 themes emerged: teaching and learning, assessment, logistical considerations, and suggestions. Barriers to 
teaching included the lack of direct observations and teaching time, and barriers to assessment included an absence of specific 
Entrustable Professional Activities (EPAs) and feedback focused on virtual care–related competencies. Logistical challenges 
included lack of technological infrastructure, insufficient private office space and administrative burdens. Both resident physicians 
and faculty did not foresee virtual care limiting resident physicians’ ability to progress within competency-based medical education. 
Benefits of virtual care included increased accessibility to patients for follow-up visits, for disclosing patients’ results and for out-of-
town visits. Suggestions included faculty development, improved access to technology and space, educational guidelines for con-
ducting virtual care encounters, and development of virtual care–specific competencies and EPAs.

Interpretation: In the postgraduate program we studied, virtual care imposed substantial barriers on teaching, learning and 
assessment during the first year of the COVID-19 pandemic. Adapting to new circumstances such as virtual care with sugges-
tions from resident physicians and faculty may help to ensure the continuity of postgraduate medical education throughout the 
COVID-19 pandemic. 
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relevant to our study, as it explores components of health care 
providers’ overall satisfaction with virtual care: demographic 
characteristics, care settings, motivations and experiences 
(Figure 1).5 Although prior studies have investigated the per-
spectives of patients and providers during transitions to virtual 
care, few have investigated the impact of virtual care on resi-
dent physicians’ education.6 Understanding this impact within 
competency-based medical education (CBME), which empha-
sizes outcome-based learning and feedback,7 is critical. Our 
objective for this study was to understand faculty and resident 
physicians’ experiences with teaching, learning and assessment 
during the transition to virtual care during the COVID-19 
pandemic and to identify suggestions for improvement.

Methods

We used a qualitative phenomenological study design with 
interviews and focus groups to explore the perspectives of resi-
dent physicians and faculty as they transitioned to virtual care in 
ambulatory care. The shift to virtual ambulatory patient care at 
Queen’s University (Kingston, Ontario) began in March 2020, 
when the World Health Organization declared COVID-19 a 

pandemic,8 and virtual care was quickly adopted into ambulatory 
practice without prior training for providers. The clinical catch-
ment area for Queen’s University includes about 495 000 people 
living in Southeastern Ontario.9 For this study, we defined vir-
tual care as any form of telemedicine, including phone calls or 
videoconferencing using regulated platforms.10

A phenomenological approach was taken, focusing on individ-
uals’ lived experiences,11 to understand the experiences of resident 
physicians and faculty with the transition to virtual ambulatory 
care. Details on the study design and researcher reflexivity can be 
found in Appendix 1, available at www.cmajopen.ca/
content/10/3/E762/suppl/DC1. Consolidated Criteria for 
Reporting Qualitative Research (COREQ)12 was used to guide 
the reporting of this qualitative research.12 Recruitment took 
place between August 2020 and March 2021, and interviews were 
conducted from September 2020 to March 2021. Interviewers 
(J.S.S.H. and R.L.) were second-year medical students at Queen’s 
University trained to conduct interviews by H.B., a health educa-
tion researcher with previous experience in conducting phenom-
enological research. The research team also consisted of faculty 
from the Departments of Surgery and Medicine (S.A., S.M., R.A. 
and B.Z.), as well as 2 resident physicians (E.K. and S.B.). 

Demographics
• Education/training
• Gender, age, race/ethnicity 
• Years of experience

Experiences
• Software and hardware
• Technical support/training
• Workflow
• Internet services

Care setting
• Rural, urban
• Technical support
• Size and type of practice

Motivations
• Benefits to patients/
 providers/care quality
• Reimbursement
• Choose to use or 
 is required

Satisfaction

Figure 1: Law and colleagues’ 2019 conceptual framework for telemedicine provider satisfaction. Previously published in Law et al.5
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Participants
Participants were invited via email by a research team 
member (J.B.), provided a letter of information and consent 
form, and emailed to schedule interviews. Clinical members 
of the research team (E.K., S.B., S.A., S.M., R.A. and B.Z.) 
assisted in recruitment. Fellows were not included in the 
recruitment process.

All faculty and resident physicians within the Departments 
of Surgery and Medicine were contacted by email. All individ-
uals who consented to participate in our study were recruited 
from this convenience sample. All faculty and resident phys-
icians (all postgraduate years [PGYs]) participate in ambula-
tory care as part of their clinical practice or training. Ambula-
tory care consisted of onsite hospital clinics, where resident 
physicians were involved. All faculty participants were affili-
ated with Queen’s University, and none had personal offices 
outside of hospital. There was no requirement for participants 
to have extensive exposure to virtual care, as we hoped to get 
a good representation of the state of the transition to virtual 
care within both departments.

Interview guides
Two interview guides (1 for faculty and 1 for resident phys-
icians; Appendix 2, available at www.cmajopen.ca/content/10/3/
E762/suppl/DC1 and Appendix 3, available at www.cmajopen.
ca/content/10/3/E762/suppl/DC1) were developed by an 
interprofessional team that included clinicians and medical 
education experts (H.B., B.Z., R.A., S.A. and S.M.), some of 
whom were involved in virtual care before the pandemic. 
The interview guides were created to reflect 4 topics of inter-
est: the experience of using virtual care in ambulatory set-
tings; how teaching, learning and assessments evolved with 
the transition to virtual care; barriers to and facilitators of 
conducting virtual care; and suggestions for peers and/or 
institutions adopting virtual care. A question relating to the 
ability to assess the Canadian Medical Education Directives 
for Specialists (CanMEDS) roles was also included, as the 
CBME curriculum is broadly based on these core competen-
cies.13 We consulted the literature on the patient–physician 
interaction, engagement, teaching, learning and assess-
ment,14–18 and literature on the CBME model to develop the 
guides.13 The preliminary interview guide was piloted using a 
think-aloud protocol with faculty members (B.Z., S.A., R.A. and 
S.M.) and was revised by the research team (J.S.S.H., R.L., 
H.B., S.A., S.M., R.A. and B.Z.) through a consensus process; 
however, no data from these pilots were included in the study 
findings. This process consisted of asking each of the interview 
questions, having the faculty respond to each interview question 
and thinking about how each question was being interpreted. At 
the end of this session, there was a discussion about the flow, 
content and wording of the questions. This process resulted in 
minor modifications to the questions, such as rewording to 
enhance clarity and revising the question order within the inter-
view guide. In addition to the piloting process, the 3 interview-
ers met after conducting 3 interviews to discuss the effectiveness 
of the interview guide. This resulted in the addition of some 
prompts and reordering a few questions to enhance the flow.

Data collection
Demographic information, such as sex, age, program and 
level of training, was collected via the secure consent form 
(Qualtrics) and can be found in Appendix 4, available at www.
cmajopen.ca/content/10/3/E762/suppl/DC1. Gender and 
race were also collected, with the option to leave the space 
blank if the participant preferred not to disclose. Years in 
practice for faculty were collected via the College of Phys-
icians and Surgeons of Ontario website.19 Participants were 
asked to consent to having their Entrustable Professional 
Activities (EPAs) data collected from the electronic education 
management platform (Elentra)20 by program administrators 
at the time of consent. Entrustable Professional Activities are 
a set of specialty-specific milestones, which are tagged to stan-
dardized national competency requirements. They are trig-
gered after clinical encounters to be assessed by faculty. Resi-
dent physicians must be deemed entrustable before moving 
on to subsequent stages of training.17

Although resident physicians were given the option to par-
ticipate in focus groups instead of one-on-one interviews to 
allow for increased discussion and participation, booking sev-
eral resident physicians into a single time slot was not always 
possible, and resident physicians with scheduling conflicts 
were given the option to participate in one-on-one inter-
views. Participants were identified by study ID codes: faculty 
(Fx) and resident physicians interviewed individually (Rx), 
and residents interviewed in focus groups (FGx). Interviews 
lasting 30–45 minutes and focus groups lasting 1 hour were 
conducted via Zoom, audio-recorded and transcribed verba-
tim. Two interviewers conducted the focus groups, and 
1 interviewer conducted one-on-one interviews. A form of 
member checking was completed during the interview pro-
cess, whereby the interviewers summarized back key topics to 
the participants. No additional follow-up interviews were 
conducted.

Data analysis
A phenomenological approach to data analysis was guided by 
3 methodological principles: maintaining an openness to the 
phenomenon of interest, identifying and exploring precon-
ceptions, and maintaining an ongoing reflective attitude.21 
Virtual care consisted of both video- and telephone-based 
clinical interactions.10 This approach centres on both “what” 
the experience was and “how” it was experienced by the inter-
viewees.22 In particular, a hermeneutic phenomenological 
approach allowed us to understand the themes that were iden-
tified from the experiences and to interpret these iteratively to 
provide insight into the experience of teaching and learning in 
a virtual clinical environment.23

Three independent coders (J.S.S.H., R.L. and H.B.) ana-
lyzed the qualitative data using open coding in QSR Interna-
tional’s NVivo software (Version 12).24 Throughout the data 
analysis process, the researchers most closely involved with 
data collection and analysis (J.S.S.H., R.L. and H.B.) met with 
members of the wider research team (S.A., S.M., R.A. and 
B.Z.) to discuss themes, subthemes, emerging codes, interpre-
tations and potential new lines of enquiry, thereby drawing on 
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the combined insights of those closely handling the data and 
members of the team with the wider perspective of clinical 
and educational experience. A diverse sample of transcripts 
from interviews and focus groups across participant groups 
and specialties was selected for comparison to ensure inter-
coder reliability (3 transcripts from the Department of Sur-
gery and 3 transcripts from the Department of Medicine). 
The data were analyzed inductively using thematic analysis 
and completed using an iterative approach in 3 steps: prelimi-
nary coding, line-by-line coding and generation of themes.25 
In preliminary coding, 3 researchers coded half of an inter-
view together and coded the other half independently for 
intercoder reliability. Interviews were analyzed as they were 
conducted, which then informed subsequent interviews until 
theoretical saturation occurred. Subsequently, a codebook was 
created to guide the coding of the remaining transcripts. 
Details on the coding process can be found in Appendix 1.

Ethics approval
Ethics approval was obtained from the Queen’s University 
Health Sciences and Affiliated Teaching Hospitals Research 
Ethics Board (HSREB #6030474). 

Results

A total of 175 individuals were contacted regarding the 
study, and 42 individuals consented to participate. However, 
2 faculty and 3 resident physicians did not respond to multi-
ple requests from the research team to schedule their inter-
view or focus group. As such, a total of 37 participants were 

included in the analysis, with 20 resident physicians and 17 
faculty (Table 1). Faculty participated in 17 semistructured 
individual interviews, and resident physicians participated in 
11 semi structured individual interviews and 4 focus groups 
(range 2–3 participants per group) between September 2020 
and March 2021.

Participants were evenly distributed across the Depart-
ments of Surgery (n = 19) and Medicine (n = 18), and across 
sex (male n = 18, female n = 19). The mean age among faculty 
was 38 (standard deviation [SD] 8.6) years and 29 (SD 5.4) 
years among resident physicians. The mean number of years 
in practice for faculty was 10.1 (SD 7.8) years. 

Exposure to virtual care
All faculty participants in our study had participated in virtual 
care in some capacity during their ambulatory clinics. Two 
PGY-1 residents in surgery did not actively participate in vir-
tual care, although they did participate in clinics where faculty 
were using virtual care. All other residents had exposure to 
virtual care. There were differences among resident phys-
icians at different stages of training, with more senior resi-
dents (PGY-4 and PGY-5) having more autonomy to com-
plete virtual care clinics on their own, and junior residents 
(PGY-1 and PGY-2) having fewer opportunities to participate 
in virtual care clinics, as faculty members often tried to priori-
tize their learning from in-person ambulatory patients. In 
addition, during the interviews with resident physicians and 
faculty in the Department of Surgery, it was mentioned that 
ambulatory clinics were often lower in priority than other 
learning opportunities, such as participation in the operating 

Table 1: Demographic characteristics of participants

Characteristic Faculty participants Resident physician participants

No. of individuals who responded to the invitation 19 23

No. of individuals who participated in the study 17 20

No. of individuals with experience in virtual care 17 18

Department, no.

    Surgery 9 10

    Medicine 8 10

Age, yr, mean ± SD 38.0 ± 8.6 29.0 ± 5.4

Sex, no.

    Male 9 9

    Female 8 11

Postgraduate year (PGY), no. (%)

    PGY-1 NA 7 (35)

    PGY-2 NA 3 (15)

    PGY-3 NA 6 (30)

    PGY-4 NA 1 (5)

    PGY-5 NA 3 (15)

Years in practice, mean ± SD 10.1 ± 7.8 NA

Note: NA = not applicable, SD = standard deviation.
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room or more procedure-based clinics, such as endoscopy. As 
such, resident physicians in the Department of Surgery may 
have less exposure to virtual care than resident physicians in 
the Department of Medicine.

Four major themes around the transition to virtual ambu-
latory care emerged from our analysis: teaching and learn-
ing, assessment, logistical considerations, and suggestions. 

Within each theme, several subthemes were identified 
(Tables 2, 3, 4 and 5).

Teaching and learning
Adoption of virtual care in ambulatory settings changed many 
facets of teaching and learning. Four subthemes were identi-
fied: evolution, strategies, facilitators and barriers (Table 2).

Table 2: Teaching and learning — subthemes identified in interview data with quotations

Subtheme Example quotations

Evolution “So, for the virtual one it is very similar in that they will do all the gathering of information, synthesizing the 
information, and making the plan. And then we will review that. And the only difference is that I will call the 
patient back if I am not happy or if we are missing information. But if the plan is good and the resident is 
comfortable, then they will call the patient back.” (F14)

Strategies “I have [the resident] find a phone and a computer so that they can independently review their patients for the 
day and make phone calls ... we typically have a phone conversation to review the patient and then we 
conference call the patient together ... depending on their level of training, I may get them to do the 
explanations of the plan to the patient or I may do it while they listen.” (F4)

Facilitators  “... doing the teaching part when you have nothing to do, so you do a chalk board session ... you never used to 
have any time to do that.” (F17)

Barriers “ ... I think the impact on the learning is mainly in terms of the volume of people that I am seeing and I am not 
able to practice my approaches ... .” (R1)

Table 3: Assessment — subthemes identified in interview data with quotations

Subtheme Example quotations

Feedback “We get feedback from cases, and then also in some of the EPA assessments there is narrative.” (FG1)

EPAs “I think that is hard to answer because we don’t actually have very many assessments related to clinics in 
general. All of my EPAs are related to surgical techniques, and so I don’t have many related to who I see in 
the clinic.” (R2)

CanMEDS “I think it is harder to assess the leader roles and the collaborative ones virtually because there are less 
opportunities for those integrated collaborative experiences virtually with those that are best suited for 
evaluation in person or with a team.” (F5)

Facilitators “The process of doing EPAs is supported by this whole new virtual environment ... these kinds of exchanges 
will be done online whenever possible.” (FG2)

Barriers “The lack of time to do direct observation in the clinic [is one of the biggest barriers]; I have never figured out 
how to make that better.” (F14)

Note: CanMEDS = Canadian Medical Education Directives for Specialists, EPA = Entrustable Professional Activity.

Table 4: Logistical considerations — subthemes identified in interview data with quotations

Subtheme Example quotations

Limitations of virtual care “There were just too many logistical problems with [having residents in] virtual care ... I essentially gave 
up trying to involve residents in the virtual clinic and just switched them to in-person clinics.” (F6)

Infrastructure of virtual care “Having to use patient rooms to create a private space for residents to go and do phone calls ... 
Because we don’t want to do a patient call in a team room where other people could be listening in and 
where it could be compromising patient privacy but also disruptive to the team.” (F5)

Modality of virtual care “The fact that [the] telephone clinics are not OTN or video clinics is a problem, and we don’t have 
really good resources in place to support that. So, I think it would be easier to do a virtual clinic where 
I could see the patient and the resident talking at the same time on the screen in more sophisticated 
ways.” (F3)

Note: OTN = Ontario Telemedicine Network.
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The teaching strategies employed by faculty using virtual 
care evolved as the pandemic progressed and in-patient 
capacities fluctuated. The data represented a wide variety of 
virtual clinic structures and strategies, some occurring 
concurrently with in-person encounters, and some 
functioning solely virtually. Faculty who included resident 
physicians in their virtual clinics frequently asked the 
resident physicians to call patients independently before 
reviewing with them. The resident physicians would then 
call the patients back to discuss the plan, with or without 
faculty’s presence.

Many resident physicians identified opportunities dur-
ing virtual care clinics to research answers to clinical ques-
tions and review with the faculty to facilitate their learning. 
Although this helped with resident physicians’ learning, 
faculty stated that this made assessing the resident phys-
icians’ knowledge more challenging. Additionally, resident 
physicians noted that their learning was facilitated by pro-
gram support and that faculty would go out of their way to 
find learning experiences for them. Overall, there were 
substantial barriers to teaching and learning for both fac-
ulty and residents. Most participants felt that the lack of a 
physical examination substantially reduced the physical 
learning and teaching capacity. Additionally, the decrease 
in patient volumes, and time constraints imposed by the 
virtual modalities, resulted in fewer teaching moments for 
resident physicians.

Assessment
Five subthemes within assessment were identified: feedback, 
EPAs, facilitators, barriers and CanMEDS roles (Table 3).

Methods and timing of feedback varied among participants. 
Some faculty provided oral feedback directly after cases, and 
others documented formal feedback in the workplace-based 

assessments. Feedback frequency was low regardless of visit 
type. Moreover, resident physicians in the Department of 
Surgery had limited EPAs to assess performance in clinics, 
with most EPAs pertaining to technical skills of the spe-
cialty, and resident physicians in the Department of Medi-
cine noted that their clinic EPAs were not adapted for vir-
tual care. In general, the current EPAs were not applicable 
to virtual care. Most faculty suggested creating EPAs 
focused on communication and virtual competencies to help 
address this issue.

Neither resident physicians nor faculty saw virtual care as 
a barrier to assessment. They did not foresee virtual care 
limiting a resident physicians’ ability to progress within 
CBME, as most resident physicians continued to engage in 
some form of in-person care. However, resident physicians 
and faculty noted that there was very little direct observa-
tion during virtual care, which was a substantial barrier to 
providing constructive feedback. There was also limited in-
person and narrative feedback documented on workplace-
based assessments. Faculty felt they were still able to assess 
the various CanMEDS competencies, particularly the com-
municator role.

Logistical considerations
Three subthemes emerged pertaining to logistical consider-
ations: limitations of virtual care, infrastructure of virtual care 
and modality of virtual care (Table 4).

Although many faculty members included resident phys-
icians in virtual ambulatory clinics, some did not owing to lack 
of space, the need for extra computers and phones, and time 
constraints. Instead, these faculty members tended to include 
resident physicians for in-person clinics. Faculty and resident 
physicians noted that virtual care had unique logistical limita-
tions compared with in-person clinics. For example, they felt 

Table 5: Suggestions — subthemes identified in interview data with quotations

Subtheme Example quotations

Preparation “[Look] at the list that you are going to assign the residents the night before ... look at what learning 
objectives you want the residents to get out of each case. And you could either assign readings 
around that or tell the residents, these are the objectives that you need to know. Do whatever it takes 
to figure it out.” (F8)

Resources “Having [a] dedicated space for where these clinics are being conducted, [for example,] clinics that 
were previously for in-person clinics [could] now become a [virtual care] station.” (R2)

Technology “And those technologies need to be better streamlined, easier to access for patients, less work for 
the secretary to be able to book the patients and support the patients. We need better virtual 
technologies where the patients find them easier to use and require less support. And they need to 
have requirements for less bandwidth so that they don’t crash and there are not so many audio-
visual barriers and challenges to getting through them successfully.” (F5)

Education and support “I would say maybe having a formal organized approach about how we should be doing these types 
of assessments. Maybe having, for example, a brief introduction early on about how we can maybe 
simplify that type, because I feel that each person is doing it on [their] own experience.” (FG1)

Clinic efficiency “When you shift to virtual it takes longer for everything. It takes longer to get set up with the patients, 
and it takes longer to contact them and to communicate …” (F8)

Next steps “I think [virtual care] will be something that I will offer patients [in my future practice]. I don’t think it is 
a lot more convenient for physicians, but for patients it is something that we can offer them ... I think 
it is going to be part of my practice next year.” (R5)
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that patients treated virtual visits differently from in-person 
visits. Patients often missed phone calls, participated in other 
activities during the visit, or were less prepared to have a dis-
cussion with a physician, which contributed to the difficulties 
of maintaining a clinic schedule.

Resident physicians and faculty felt that using video 
technology, rather than telephones, could help mitigate 
many of the barriers to teaching and assessment, including 
the lack of physical examination and direct observation, 
while establishing patient rapport. However, video consults 
created a substantial burden on administrative staff and 
were often challenging for some patients to access. There 
was limited technical support or IT infrastructure for vir-
tual clinics (e.g., Ontario Telemedicine Network), leading 
to virtual care clinics being conducted almost exclusively by 
telephone. Lastly, there was a reported lack of physical 
space and resources to conduct virtual care encounters in a 
private and confidential manner.

Suggestions
Six subthemes emerged pertaining to suggestions: prepara-
tion, resources, technology, education and support, clinic effi-
ciency, and next steps (Table 5). Key suggestions from 
partici pants to improve teaching and learning in virtual ambu-
latory clinics are shown in Table 6.

Faculty and resident physicians suggested that preparation 
was key to successfully engaging learners in virtual care and 
optimizing their educational experiences. Faculty discussed 
improving resources, such as administrative support, to book 
virtual clinics. Resident physicians and faculty felt that a dedi-
cated physical space with additional computers and phones 
was needed for resident physicians to conduct virtual care and 
maintain patient confidentiality.

Faculty and resident physicians emphasized that improve-
ment in video technologies is critical for increased virtual care 
uptake, specifically for surgical specialties. Educational ses-
sions and institutional supports surrounding virtual care 
would be beneficial, such as educational guidelines for resi-
dent physicians on how to effectively conduct virtual care, and 
training for faculty on structuring virtual ambulatory clinics to 
maximize resident physician learning and to deliver high-
quality care. Resident physicians suggested that it would be 
particularly helpful to have guidance on how to adapt certain 
physical examination manoeuvres to the virtual care environ-
ment. Developing competencies specific to virtual care was 
emphasized as crucial for resident physicians’ education.

Overall, faculty and resident physicians agreed that virtual 
care will persist after the COVID-19 pandemic and optimizing 
virtual care infrastructure will be necessary. Participants 
expressed the desire to continue providing virtual care for 
follow-up visits, for disclosing patients’ results and for out-of-
town visits. Participants stressed that as virtual care continues, 
accessibility and equity need to be considered, and suggested 
that it would be beneficial to better understand patient perspec-
tives on virtual care to ensure that it is meeting patients’ needs. 
Key suggestions to address these barriers included ensuring 
appropriate logistical infrastructure, and instructional guide-
lines for faculty and resident physicians on how to deliver 
CBME in a virtual setting (Figure 2).

Interpretation

The transition to virtual care in an ambulatory setting during 
the COVID-19 pandemic has altered residency education 
through changes in the teaching strategies employed by fac-
ulty, opportunities for direct observations in assessments, and 

Table 6: Key suggestions to improve teaching and learning in virtual ambulatory clinics

Recommendation Potential impact on residency education

Improve video technologies and IT 
support

The use of video technology will allow providers to incorporate aspects of the physical 
examination and to establish rapport with patients. This will allow faculty to directly observe the 
resident physician–patient encounter, facilitating resident physician’s assessment and feedback.

Increase teaching supports for faculty 
to include resident physicians in virtual 
care

Increased teaching supports for faculty, including guidelines on teaching using virtual care, 
increasing teaching time and administrative support, would allow faculty to dedicate more time to 
teaching resident physicians using virtual care, and help resident physicians develop virtual 
care–specific competencies. Teaching supports may also aid faculty in structuring and 
conducting their virtual care clinics.

Provide resident physicians with tools 
and instructional guidelines to 
approach virtual care patient 
encounters

Tools and frameworks on conducting virtual care, such as those developed for family medicine 
residents,23 that mirror those provided and taught for in-person encounters, would enhance resident 
physicians’ ability to conduct virtual encounters, facilitate their learning and develop competencies. 
Similar tools for each specialty may improve patient interactions specific to each discipline.

Optimize physical space and train 
administrative personnel for virtual 
care clinics

Providing dedicated and private space for virtual care clinics would increase opportunities for 
residents to participate in virtual ambulatory care, increase clinic efficiency and ensure patients’ 
confidentiality. Additionally, training administrative personnel to schedule and support video-
based virtual care clinics would increase uptake and use of video conferencing technologies.

Create EPAs specific for virtual care The creation of virtual care–specific competencies and EPAs would ensure that resident 
physicians are being assessed on competencies relevant to virtual care encounters. This will also 
facilitate constructive feedback and direct observations for virtual care–specific competencies.

Note: EPAs = Entrustable Professional Activities.
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resident physicians’ interactions with faculty and patients. Pri-
mary barriers to virtual care include the inability to perform a 
physical examination, difficulty using video technologies and 
the lack of applicable EPAs.

As the provider satisfaction framework (Figure 1) sug-
gests, we can analyze providers’ satisfaction with virtual care 
from 4 key domains (demographic characteristics, care set-
tings, experiences and motivations) to better understand 
some of the issues faced by our participants during the tran-
sition to virtual care.5

Teaching and learning are key aspects of residency edu-
cation that were affected by the transition to virtual care, 
with decreased in-person encounters and difficulty teaching 
in a virtual landscape. Using the provider satisfaction frame-
work,5 this transition corresponds to the “motivations” of 
faculty and resident physicians to teach and learn during vir-
tual care clinics. Motivation may help explain why faculty 
continued to include resident physicians in virtual care clin-
ics despite it taking more time, and why resident physicians 
continued to seek out virtual care clinics outside of their in-
patient or operating room experiences. By continuing to 
explore ways to incorporate resident physicians into virtual 
clinics, with opportunities for direct observation by “listen-
ing in” on visits conducted by phone or videoconferencing, 
educators can ensure progression of resident physicians 
within the stages of CBME.26 However, guidance is needed 
on how to balance the demands of virtual care clinics with 
the needs of resident phys ician education.18 The Virtual 
Care Task Force of the Royal College of Physicians and 
Surgeons of Canada recently made a recommendation to the 
CanMEDS consortium to update the virtual care competen-
cies for all levels of medical training, and we suggest that 

these could be used to support the production of EPAs spe-
cific to virtual care.27

In our study, assessments of resident physicians during vir-
tual care were affected by the inability to perform a physical 
examination, conduct direct observations and complete EPAs 
specific to virtual care. This highlights a gap in assessment 
during virtual care, which needs to be addressed. The inability 
to conduct direct observations in clinic was likely a barrier 
even before the pandemic; studies have reported that resident 
physicians were rarely observed by faculty even before March 
2020.16 However, phone-based virtual care creates new chal-
lenges in direct observation of resident phys icians and necessi-
tates the development of virtual care–specific competencies.28 
Once developed, virtual care–specific EPAs can be assessed 
in the workplace or through objective structured clinical 
examinations (OSCEs) to ensure that resident physicians 
are competent in conducting virtual care visits.29 Although 
blended learning models of virtual and in-person care can 
be effective in residency education,30 blended models may 
not fully replace traditional in-person learning.31 Current 
best practices for resident physician education using virtual 
care are unclear, though a study by Ha and colleagues sup-
ports the use of video technologies and educational frame-
works.32 One example is the medical virtualist framework,28 
which outlines 3 key domains for core competencies needed 
to provide adequate virtual care: communication and “web-
side” manner, scope and standards of care, and virtual clini-
cal interactions. Creation or adoption of a virtual care–
specific curriculum for resident physicians, similar to that of 
Ha and colleagues,32 would also be helpful. Their curricu-
lum included a didactic lecture and a quick reference hand-
out for conducting a virtual care visit, covering topics such 

Teaching
and learning

Logistical
considerations 

Assessments

Suggestions

1. Teaching and learning
a) Evolution
b) Strategies
c) Facilitators
d) Barriers

2. Assessments
a) Feedback
b) EPAs
c) CanMEDS
d) Facilitators
e) Barriers

3. Logistical considerations
a) Limitations of virtual care
b) Infrastructure of virtual care
c) Modality of virtual care

4. Suggestions
a) Preparation
b) Resources
c) Technology
d) Education and support
e) Clinical efficiency
f) Next steps

Figure 2: Integration of all themes and subthemes of resident and faculty experience using virtual ambulatory care. Note: CanMEDS = Canadian 
Medical Education Directives for Specialists, EPA = Entrustable Professional Activity.
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as logistics, technology set-up, etiquette, effective commu-
nication, virtual physical examination, documentation and 
staffing with an attending.32 We suggest that a similar cur-
riculum may better enable resident physicians to participate 
fully in virtual care.

In our study, participants were often challenged by logisti-
cal considerations, including the lack of existing infrastructure 
and technology, time constraints and a lack of dedicated vir-
tual care spaces. These factors reflect the “care settings” and 
“experiences” components of the provider satisfaction frame-
work.5 They encompass the lack of technical support faced by 
providers, as well as limited software, hardware and technical 
support and training. Participants provided several sugges-
tions to help address these challenges and to improve the 
implementation and uptake of technology for virtual care 
(Table 6). Our findings are similar to those of prior studies 
that explored barriers to the uptake of virtual care and found 
that user experience with technologies and technological limi-
tations were key factors in satisfaction with virtual care.33,34

Despite the challenges identified with transitioning to vir-
tual care in medical education, participants reiterated that 
virtual care is likely here to stay and that it adds value to many 
patients — particularly those who are seen for follow-up or 
who may be travelling from farther away. Some resident phys-
icians also suggested that virtual care clinics allowed them to 
be more prepared as they were often able to look up results or 
clarify information for patients more readily, as they could 
look things up at a computer without undermining the 
physician–patient interaction. Most resident physicians 
described that they would like to incorporate virtual care into 
their future practices, and faculty often reported that they will 
continue to conduct virtual care clinics. This highlights the 
importance of adapting to this changing reality to better sup-
port both resident physicians and faculty in the uptake, teach-
ing and assessment of virtual care practices.

Strengths of our study included recruitment of participants 
from surgery and medicine specialties and training programs, 
and participants with variable virtual care experiences, rang-
ing from limited participation in virtual care to full participa-
tion with most ambulatory clinics conducted virtually. Addi-
tionally, our research team included clinicians, medical 
education scholars and qualitative methodologists to ensure a 
rigorous methodological approach. 

Limitations
The single-centre nature of this study may limit the represen-
tativeness of the results outside of Queen’s University and to 
disciplines outside of surgery and medicine. Participants were 
included via a convenience sample regardless of demographic 
characteristics such as age, gender, practice experience and 
training level, as all faculty and resident physicians who agreed 
to participate were included. Further, we must acknowledge 
the limitation of self-reported data given that participants 
were asked to describe their virtual care practices. Our study 
also focused on experiences during one point in time, and thus 
we were unable to capture the evolution or longitudinal 
changes in teaching, learning or assessment during virtual care 

encounters. We collected data earlier in the COVID-19 pan-
demic, and teaching and assessment practices may have 
evolved as faculty gained experience with virtual care.

Conclusion
The COVID-19 pandemic and resultant rapid transition to 
virtual care has transformed residency education by changing 
teaching and assessment in ambulatory settings. This transi-
tion imposed substantial barriers on teaching, learning and 
assessment, including the inability to perform a physical 
examination, difficulty using video technologies and the lack 
of applicable EPAs. Increased use of video technologies with 
IT support, creation of virtual care–specific EPAs, and 
instructional guidelines on how to conduct virtual care are 
key suggestions to facilitate training of resident physicians 
who are competent in providing safe, high-quality and effec-
tive virtual care to their patients. 
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