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ABSTRACT: Background:We aimed to evaluate the perceived effectiveness of interventions implemented by Canadian neurology residency
programs for the 2020–2021 iteration of the Canadian ResidentMatching Service (CaRMS).Methods:A cross-sectional survey was distributed
to Canadian neurology residency programs and final-year Canadian medical students who applied to at least one neurology program during
the 2020–2021 match cycle. The surveys evaluated pre-interview and interview period interventions implemented by Canadian neurology
residency programs and accessed by medical students. Results: Thirty-five medical students and 13 out of 15 institutions in Canada with
neurology residency programs responded to the survey. Multiple adaptations were implemented, including social media advertisement,
web-based platforms, pre-interview information sessions, and teaching sessions, with all surveyed programs implementing at least two virtual
interventions.We found that all interventions were perceived as adequate by amajority (>60%) of medical students, with pre-interview period
virtual information sessions perceived as effective by the largest proportion of respondents. All Canadian neurology residency programs held
virtual interviews for the 2020–2021 cycle, and most programs utilized the same interview structure as prior years. There was discordance
between residency program stakeholders and medical students on the most helpful interview period modality. Medical students found the
hospital tours and information sessions most valuable, whereas program stakeholders perceived the virtual socials and interviews as most
helpful. Conclusion: The COVID-19 pandemic has led to innovative adaptations implemented by Canadian neurology residency programs,
which were seen as effective by both medical students and program stakeholders.

RÉSUMÉ : Jumelage des résidents en neurologie : comment les programmes de neurologie se sont-ils adaptés au cours de la pandémie de
COVID-19 ? Contexte : Nous avons voulu évaluer l’efficacité perçue des interventions mises en place par les programmes de résidence en
neurologie au Canada dans le cadre de l’itération 2020-2021 du Service canadien de jumelage des résidents (« CaRMS » en anglais).Méthodes :
Une enquête transversale a donc été distribuée aux programmes canadiens de résidence en neurologie ainsi qu’aux étudiants canadiens en
médecine de dernière année ayant postulé à au moins un programme de neurologie pendant le cycle de jumelage 2020-2021. Notre enquête a
cherché à évaluer les interventions mises en œuvre par les programmes canadiens de résidence en neurologie avant et pendant les entrevues
auxquelles les étudiants en médecine ont eu accès. Résultats : En tout, 35 étudiants en médecine de même que 13 établissements sur 15 qui
offrent des programmes de résidence en neurologie au Canada ont répondu à notre enquête. De multiples interventions ont été mises en
œuvre, notamment de la publicité sur les médias sociaux, des plates-formes en ligne, des séances d’information préalables aux entrevues
et des séances d’enseignement, tous les établissements interrogés ayant mis en œuvre au moins deux interventions virtuelles. À cet égard,
nous avons constaté que toutes les interventions ont été perçues comme adéquates par une majorité (> 60 %) d’étudiants en médecine,
les séances d’information virtuelles avant entrevue étant perçues comme efficaces par la plus grande proportion des répondants. Il est à noter
que tous les programmes canadiens de résidence en neurologie ont organisé des entrevues virtuelles pour le cycle 2020-2021, la plupart des
programmes ayant utilisé la même structure d’entrevue que les années précédentes. Une divergence entre les intervenants des programmes de
résidence et les étudiants en médecine a été observée quant aux modalités d’intervention les plus utiles. Les étudiants en médecine ont ainsi
trouvé les visites à l’hôpital et les séances d’information les plus utiles alors que les intervenants des programmes ont estimé que c’était le cas
avec les rencontres sociales virtuelles et les entrevues. Conclusion : En somme, la pandémie de COVID-19 a donné lieu à des interventions
innovantes mises en œuvre par les programmes canadiens de résidence en neurologie. Ces interventions ont été jugées efficaces tant par les
étudiants en médecine que par les intervenants desdits programmes.
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Introduction

For the past five decades, graduating medical students in Canada
have sought their prospective residency training program through
the Canadian Resident Matching Service (CaRMS).

The COVID-19 pandemic significantly affected the 2020–
2021 CaRMS cycle and led to a multitude of challenges for medi-
cal students applying to residency programs. With physical dis-
tancing regulations and travel bans in place in Canada since
March 2020, medical students across the country were not
allowed to complete visiting electives at other institutions as part
of the 2020–2021 application cycle. Hence, this had significant
implications on the application process for candidates.
Completing multiple electives across Canada has been a mainstay
for medical students to declare their interest in a specific medical
specialty.1,2 In the prior 2019–2020 CaRMS cycle, the average
medical student completed eight clerkship electives in their
matched discipline; for neurology specifically, the average num-
ber of neurology electives was 6.3 It should be noted that the
AFMC (Association of Faculties of Medicine of Canada) imple-
mented a policy that now limits medical student clerkship elec-
tives to a maximum of 8 weeks in the same discipline. There
is also evidence that during prior CaRMS cycles, most medical
students had completed at least one elective at the school they
subsequently matched to.3 For example, in 2019–2020, 78.7%
(37/47) of Canadian Medical Graduates (CMGs) who matched
to neurology did at least one elective at the school where they
matched.3

Based on these statistics, multiple potential challenges can be
identified for medical students who recently completed the
2020–2021 CaRMS cycle. These challenges include a lack of oppor-
tunities to explore other institutions, needing to find unconven-
tional ways to demonstrate an interest in neurology, overcoming
“home-school advantage” (defined as students being more likely
to match to their home school due to increased exposure and
interactions with residents/staffs at their local hospital), a limited
number of neurology home elective opportunities, and a potential
disadvantage for students at institutions where there are few
neurology spots.

While this posed adversity for candidates, neurology pro-
grams also faced new challenges for similar reasons. Applicant
file scoring had to rely more heavily on the applicant’s curriculum
vitae (CV) rather than on direct clinical observation and interper-
sonal skills. In response, many neurology residency programs
implemented creative methods to promote their programs to
enhance visibility and recruitment. These pre-interview period
adaptations were also accompanied by necessary changes to
the interview process, given that interviews for the 2020–2021
CaRMS cycle were held virtually for the first time. Dilemmas
included choosing a virtual platform for conducting interviews,
finding ways to engage applicants on interview day, and hosting
virtual social gatherings.

It is not known whether the measures implemented helped
applicants to adequately learn about Canadian neurology resi-
dency programs before ranking for the CaRMS 2020–2021 match.
Similarly, it is unknown which of these changes were the most
helpful for neurology programs to become better acquainted with
the applicants. In this study, we evaluated the interventions imple-
mented by Canadian neurology residency programs and used by
medical students, both during the pre-interview and interview
period, to assess their perceived efficacy for the programs and
medical students.

Methods

Study Design

We utilized a cross-sectional survey study design to analyze the
usefulness of adaptations implemented by Canadian neurology
residency programs and used by medical students. Two separate
surveys were designed – one distributed to Canadian neurology
residency programs and one to final-year medical students who
applied to at least one neurology program during the 2020–2021
match cycle. Surveys were available in the official languages of
Canada – French and English.

Standard Protocol Approvals, Registrations, and Patient
Consents

The current study falls within the context of quality initiative, qual-
ity improvement, quality assurance, and/or program evaluation.
Hence, as per the Tri-Council Policy Statement 2, Article 2.5, this
project received an exemption from Research Ethics Board review
by our local institution. Participation in the survey was voluntary,
and consent was implied upon completion of the survey as indi-
cated in the survey (“By completing this survey, you are providing
consent to use the data provided for research purposes”). No iden-
tifying data was used for research purposes.

Study Population

Potential participants were eligible to complete the Canadian neu-
rology residency program survey if they were either a program
director, program administrator, neurology resident or staff physi-
cian affiliated with an accredited Canadian adult, or pediatric neu-
rology residency program. Neurology residents and staff
physicians had to be actively involved in the 2020–2021 CaRMS
match process to be eligible to complete the survey. Medical stu-
dents were eligible to complete the survey if they were final-year
medical students at any of the 15 Canadian medical schools
who applied to at least one Canadian adult or pediatric neurology
residency program during CaRMS in the 2020–2021 cycle.
Participants had to be comfortable completing the survey in either
English or French. Any candidates who did not satisfy the above
inclusion criteria were excluded.

Due to the descriptive nature of the study, a target sample size
was not calculated. We utilized convenience and snowball sam-
pling to identify potential respondents via multiple different meth-
ods. Potential program-related survey respondents were identified
through an available database containing contact information for
program directors, program administrators, and chief neurology
residents. Snowball sampling was subsequently used to identify
other staff physicians and neurology residents involved in the
CaRMS process at each university. Potentially eligible medical stu-
dents were identified through a combination of methods – email
lists of applicants who self-identified as interested in applying to
neurology, direct dissemination from Undergraduate Medical
Education (UGME) offices, advertisement by neurology interest
groups at medical schools, social media (Twitter and
Instagram), and word of mouth.

Survey Content and Development

The survey was created specifically for this study using the meth-
odology described by Burns.4 Question development and item
generation were completed by three members (NN, RL, RG).
Pre-testing, focusing on ensuring questions met their intended
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purpose, was conducted by the rest of the research team. Piloting
and clinical sensibility testing was subsequently completed by a
sample population of 10 neurology program stakeholders, includ-
ing both staff physicians and neurology residents, and 10 medical
students interested in applying to neurology. The sample popula-
tion of medical students was chosen from the local undergraduate
neurology interest group at our affiliated medical school. Data col-
lected during piloting were not utilized in the final analysis of the
study and were used purely to inform the structure and design of
the survey. Medical students who piloted the survey were not eli-
gible to participate in the final study.

Two surveys with parallel questions were designed for this
study, one for medical students and one for program stakeholders.
The survey was divided into four sections: demographics, pre-
interview period interventions, interview period interventions,
and feedback. In total, there were 36 questions for the program
stakeholder survey and 37 questions for the medical student sur-
vey. The program stakeholder and medical student surveys are
both available in Supplemental Materials (Appendix 1).

Survey Administration

The survey was administered through SurveyMonkey®. This one-
time survey was distributed to our target populations from April 1,
2021 to April 20, 2021. This specific timeline was selected to align
with the end of the national interviewing period but before the
release of the match results. The survey link was distributed to neu-
rology residents, program administrators, and staff physicians by
email via a direct survey link. The medical student survey was dis-
tributed through email and posting of the survey link on social
media (Twitter and Instagram). To ensure respondents satisfied
our eligibility criteria, the inclusion/exclusion criteria were
embedded into the first four questions of both the program and
medical student surveys. The questions were designed to prevent
anyone who met any of our exclusion criteria from proceeding
further.

Data Collection Methods

Data were collected solely through SurveyMonkey®. For the neu-
rology program survey, respondents were asked to identify their
home medical school. However, the information about their spe-
cific program (adult vs pediatric) or role within the program had
the potential for unintentional identification and was therefore
omitted to ensure anonymity. Anonymous data were exported
to a CSV file.

Statistical Analysis

The data were analyzed using descriptive statistics given the
hypothesis-generating nature of our study. We used a 5-point
Likert scale to evaluate the perceived effectiveness of interventions
implemented by programs or used by medical students, where one
represented “not effective” and five represented “very effective.”
Likert scales evaluating effectiveness were collapsed into dichoto-
mous variables for analysis: effective (Likert scale scores of 4–5)
and not ineffective (Likert scale scores of 1–3). We also asked all
respondents to compare all pre-interview and interview period
modalities using rankings. We subsequently scaled the data as a
percentage scale (i.e. from 1 to 100) and the average ranking for
each intervention was compared. All statistical analyses were per-
formed using SPSS v27.0 (IBM, Armonk, NY).

Data Access and Availability

Supporting data for this study is not publicly available, as the dis-
tribution of responses based on location can unintentionally com-
promise respondent anonymity (as described in Data collection
method section).

Results

Medical Student Survey

Demographics
There were 35 total responses collected for themedical student sur-
vey. Four responses were excluded (for not being in their final year
of medical school), resulting in a total of 31 survey responses
included for analysis. The distribution of respondents by their
home medical school is displayed in Figure 1A. The majority of
students (24/31; 77%) applied to nine ormore adult neurology pro-
grams (Supplemental Materials Table 1), and 26/31 (84%) applied
to 0–1 pediatric neurology programs (Supplemental Materials
Table 2). In addition, 28/31 (90%) applied to less than five non-
neurology residency programs (Supplemental Materials Table 1).

Before the onset of the COVID-19 pandemic in March 2020,
89% of medical students had done 0–4 weeks of electives in neu-
rology, with relatively similar proportions of home school electives
versus away electives (Supplemental Materials Figure 1). After the
COVID-19 pandemic, only six medical students (18%) reported
doing any weeks of neurology electives at an institution other than
their home school. In contrast, most students (89%) did between 1
and 8 weeks of neurology electives at their home school
(Supplemental Materials Figure 1).

Pre-Interview Modalities
Pre-interview modalities utilized by medical students were divided
into four categories: social media, web-based platforms/websites,
virtual information sessions, and virtual teaching sessions. The
results are summarized in Table 1. Out of 31 survey respondents,
90% of medical students utilized some form of social media during
the pre-interview period to learn more about residency programs
of interest. The most used social media platform was Instagram, in
which 77% of medical student respondents used, followed by
Facebook (45%) and Twitter (32%). Only one medical student
did not use web-based platforms during the pre-interview period;
the majority of medical students used either the Association of
Faculties of Medicine of Canada (AFMC) website (81%) or pro-
gram-specific websites (87%). Only 3 (9.7%) medical students
accessed the CaRMS website for the purpose of reading program
descriptions. Next, virtual information sessions held by residency
programs were attended by 29/31 survey respondents (94%). Large
group information sessions were defined as more than 15 medical
students per session, and small group information sessions were
defined as 15 or fewer students. 81% of survey respondents
attended at least one large group session, 74% attended at least
one small group session, and 61% reported having had at least
one virtual one-on-one session with someone affiliated with a neu-
rology residency program. More than half of those that had a one-
on-one meeting reported doing so with a nonchief resident (55%),
while 45% reported meeting with the program director of at least
one residency program of interest. Lastly, virtual teaching sessions
were attended by 81% of respondents, with resident academic half-
day reported as the most common form of teaching session
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attended (61%), followed by divisional grand rounds (45%)
(Table 1).

The perceived effectiveness of each modality was dichotomized
into effective versus neutral/ineffective and presented as proportions
of survey respondents who thought the intervention was effective.
All interventions were perceived as effective by most survey respon-
dents (i.e. >60% for all interventions) (Figure 2 – where blue repre-
sents medical student responses). One-on-one meetings were
perceived by the highest proportion of respondents to be effective
(95%), while virtual teaching sessions were perceived as effective
by the smallest proportion of respondents (65%) (Figure 2).

Respondents were also asked to compare all pre-interview
period interventions against each other by ranking all interven-
tions they used, from most effective to least effective in getting
to know a residency program of interest. Since not all respondents
were able to rank all interventions, individual respondents’ ranks
were converted to a 100-point percentage scale. Based on the mean
rank score for each intervention, it was found thatmedical students
perceived teaching sessions to be the most effective, followed by
social media, then large group sessions, web-based platforms,
one-on-one meetings, and small group information sessions last
(Supplemental Materials Table 3). This was counterintuitive given
the results in Figure 2. Upon revisions of the raw data, there is a
high suspicion that the question was poorly understood by survey
takers.

Interview Period
In total, 50% of medical student respondents attended 10 or more
virtual interviews for neurology programs (Supplemental
Materials Figure 2). The most common virtual interview platform
was Zoom, which was encountered by 81% of medical students
(Table 2). In addition, 74% of all respondents reported participat-
ing in multiple mini-interviews (MMI), panel interviews, and
one-on-one interviews (Table 2). All medical students (100%)

attended at least one virtual social, while 97% attended at least
one information session during the interview period, and 87%
attended at least one hospital tour (Table 2).

The most effective interview period intervention for deciding if
a program was a good fit for them was hospital tours, followed by
information sessions, virtual socials, and lastly, the interview itself
(Supplemental Materials Table 4, Table 3).

Feedback
We used free-text boxes to gather comments from medical stu-
dents regarding how their virtual CaRMS experience could have
been improved; these results are summarized by theme in
Supplemental Materials Table 5.

Neurology Program Survey

Demographics
There are 15 accredited adult neurology residency programs and 7
pediatric neurology residency programs in Canada. The distribu-
tion of respondents by their home institution is displayed in
Figure 1B. We had a total of 48 responses – three responses were
invalid since respondents reported not being directly involved with
the match process this year. Therefore, 45 responses were included
for analysis. Out of the valid responses, 35/45 (73%) were affiliated
with an adult neurology program and 10/45 (21%) with a pediatric
neurology program.

Preinterview Modalities
The reporting of interventions implemented is summarized by
institutions (i.e. not by residency programs) (Table 1). 3/13 insti-
tutions reported not using social media to advertise their residency
programs. The most common social media platform reported was
Instagram (62%), followed by Facebook (31%) and Twitter (23%).
All institutions reported using web-based platforms for medical
student engagement, with the AFMC website reported as the most

Figure 1: The number of survey respondents by academic institution affiliation: (A) represents medical student responses and (B) represents neurology residency
program responses.
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common website used (85%). In addition, all institutions hosted
pre-interview period virtual information sessions, with the major-
ity of institutions (77%) reporting the use of small group sessions
(i.e.≤15 students per session), followed by 69% reporting the use of
large group sessions (i.e. more than 15 students) and 69% having
participated in at least one one-on-one meeting with a medical stu-
dent. Only 9/13 institutions (69%) used virtual teaching sessions as
a way of medical student engagement: 6/13 institutions (46%)
invited medical students to resident academic half-day and grand
rounds, while 5/13 institutions (38%) organized nonacademic half-
day virtual teaching sessions.

All program survey respondents thought small group informa-
tion sessions and one-on-one meetings were effective interven-
tions, and only 61% of program survey respondents thought
virtual teaching sessions were effective (Figure 2 – depicted by

orange bars). Upon conversion to numeric scales, we found pro-
grams perceived one-on-one meetings as the most effective inter-
vention, followed by teaching sessions, large group information
sessions, social media, web-based platforms, and small group
information sessions as the least effective intervention
(Supplemental Materials Table 3).

Interview Period
The most frequent platform used to conduct virtual interviews was
Zoom (12/13 institutions – 92%) (Table 2). Other platforms uti-
lized included Microsoft Teams (1/13) and WebEx (1/13). The
majority of institutions (62%) utilized an MMI interview format
followed by panel interview (46%). Compared to previous years,
11/13 institutions (85%) reported unchanged interview structure.
Out of the 13 institutions represented, 11 hosted a virtual social, 10
hosted an information session, and 6 organized a virtual hospital
tour. Softwares/applications such as Wonder, Kumospace,
DoorDash, UberEats, and Gather/Town were used by programs
to host virtual socials. Descriptions of socials were collected using
free-text entry (Supplemental Materials Table 5).

Based on summary average ranks (Supplemental Materials
Table 4) to compare interview innovations, programs perceived
virtual socials as the most effective interview period intervention,
followed by the interview itself, then hospital tours, and informa-
tion sessions (Table 3). 1/28 respondents thought virtual interviews
were more useful than in-person interviews, 14/28 (50%) thought
virtual interviews were equivalent, and the remaining 13 (46%)
perceived virtual interviews as less helpful than traditional in-per-
son interviews.

Issues Encountered and Feedback

The issues encountered by residency programs are categorized by
pre-interview period and interview period issues (Table 4). One

Table 1: The number of pre-interview modalities used by medical student
applicants or implemented by academic institutions affiliated with a
Canadian neurology residency program during the 2020–2021 match cycle

Number of medical
students (%)

Number of insti-
tutions (%)

Social media platform

• None used 3/31 (9.7%) 3/13 (23.1%)

• Instagram 24/31 (77.4%) 8/13 (61.5%)

• Twitter 10/31 (32.3%) 3/13 (23.1%)

• Facebook 14/31 (45.2%) 4/13 (30.8%)

Web-based platforms

• None used 1/31 (3.2%) 0/13 (0%)

• AFMC website 25/31 (80.6%) 11/13 (84.6%)

• Residency specific website 27/31 (87.1%) 9/13 (69.2%)

• Others 5/31 (16.1%) 3/13 (23.1%)

° CaRMS website 3/31 (9.7%) 13/13 (100%)*

° YouTube 0/31 1/13 (7.7%)

° RedCap 0/31 1/13 (7.7%)

Virtual information sessions

• None used 2/31 (6.5%) 0/13 (0%)

• Small group (<15) 23/31 (74.2%) 10/13 (76.9%)

• Large group (15 or more) 25/31 (80.6%) 9/13 (69.2%)

• One on one 19/31 (61.3%) 9/13 (69.2%)

° Chief resident 10/31 (32.3%)

° Non-chief resident 17/31 (54.8%)

° Program director 14/31 (45.2%)

° Program administrator 0/31 (0.0%)

• Others 5/31 (16.1%)& 2/13 (15.4%)

Virtual teaching sessions

• None used 6/31 (19.4%) 4/13 (30.8%)

• Attendance at resident
academic half-day (AHD)

19/31 (61.3%) 6/13 (46.2%)

• Non-AHD teaching 4/31 (12.9%) 5/13 (38.5%)

• Grand Rounds attendance 14/31 (45.2%) 6/13 (46.2%)

*Description of residency program on the CaRMS website (https://www.carms.ca/program-
descriptions/) is mandatory.
&No comments were made to elaborate further on “others”.

Table 2: Descriptions of interview period modalities encountered by medical
students or implemented by academic institutions affiliated with a Canadian
neurology residency program during the 2020–2021 match cycle

Number of medical
students (%)

Number of
institutions (%)

Interview platform

• Zoom 25/31 (80.6%) 12/13 (92.3%)

• Microsoft Teams 11/31 (35.5%) 1/13 (7.7%)

• Google Meetings 1/31 (3.2%) 0/13 (0.0%)

• WebEx 7/31 (22.6%) 1/13 (7.7%)

Interview format

• Multiple-mini interviews (MMI) 23/31 (74.2%) 8/13 (61.5%)

• Panel interview 23/31 (74.2%) 6/13 (46.2%)

• 1 on 1 interview 23/31 (74.2%) 1/13 (7.7%)

• Others

° Mixed format 2/31 (6.5%) 0/13 (0.0%)

° Multiple panels 0/31 (0%) 2/13 (15.4%)

Interview period activities

• Information session 30/31 (96.8%) 10/13 (76.9%)

• Hospital tour 27/31 (87.2%) 6/13 (46.2%)

• Social 31/31 (100.0%) 11/13 (84.6%)
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common theme identified during the pre-interview period was the
challenge in gauging medical student interest and evaluating clini-
cal performance without visiting electives. Interview period diffi-
culties included technology-related difficulties (i.e. moving
people in and out of breakout rooms), and scheduling-related
issues due to fewer students declining virtual interviews than tradi-
tional in-person interviews from previous years.

Lastly, feedback from the program survey in terms of how the
CaRMS process could have been improved this year is summarized
in Supplemental Materials Table 5. Medical students and program
respondents emphasized the importance of not having programs
overlap interview days and virtual socials for future cycles.

Multiple respondents also wished to address technical difficulties
by potentially familiarizing interviewers with the interview plat-
form before the interview period and providing training on virtual
interviews a priori. The most common response from the program
survey in terms of how the experience could have been improved
was “if interviews had been in person”.

Discussion

The COVID-19 pandemic has resulted in consequences at all levels
of our society, including the way medical graduates identify and
match to their future residency program. In this study, we found
that all surveyed Canadian neurology programs implemented at

Table 3: Ranking of pre-interview period and interview period modalities by
medical students and residency program survey respondents

Medical student
perception

Residency program
perception

Pre-interview period modalities

6 (Highest rank
score)

Teaching sessions One on one meetings

5 Social media Teaching sessions

4 Large group information
session

Large group information
sessions

3 Web-based platforms Social media

2 One on one meetings Web-based platforms

1 (Lowest rank
score)

Small group information
sessions

Small group information
sessions

Interview period modalities

4 (Highest rank
score)

Virtual hospital tour Virtual social

3 Information session Interview

2 Virtual social Virtual hospital tour

1 (Lowest rank
score)

Interview Information session

Table 4: Free-text responses to the question “Did you have any issues during
this year’s CaRMS process?” from the neurology program survey

Category Comments

Pre-interview
period

• Difficult to get to know the candidates
• Lack of visiting electives
• Challenging to determine if students were genuinely
interested in coming to our program/city

• Inability to evaluate candidates based on clinical
performance during electives

Interview period
issues

• Interview scheduling issues
• Technology-related difficulties:
° Anxiety due to potential technical glitches
° Moving people in and out of breakout rooms was
difficult

° Technical difficulties (unavoidable on a scale this
large)

• Several candidates backed out of their confirmed
interview dates before interview day due to matches
in the US programs

• More candidates to interview than usual because no
one dropped out due to flight expenses/conflicts

• In the past, we had more candidates decline
interviews than this year

• As the coordinator, I missed out on getting to
interact outside of the interviews with the candidates

Figure 2: Survey respondents that per-
ceived the pre-interview modality as
either “very effective” or “effective” in
helping medical students get to know
a residency program of interest.
Results are presented as proportions
and stratified bymedical student versus
program responses.
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least two virtual interventions in preparation for the CaRMS 2020-
2021 cycle, which were accessed by the majority of applicants.
Social media platforms were used by 76.9% of institutions, with
Instagram being the most utilized platform. Use of social media
platforms is common amongst younger generations of medical
graduates and publications about social media in medical educa-
tion have exponentially grown in the recent years.5 Instagram
was found to be themost common platform used inmultiple recent
studies, and our results support similar findings.6,7 Most surveyed
medical students also accessed web-based platforms (96.8%), and
virtual information sessions (93.5%) at some point during the
CaRMS cycle. Interestingly, only 3 (9.7%) medical students
accessed the CaRMS website for the purpose of program descrip-
tions despite the fact that it is mandatory for programs to update
this information every application cycle. Overall, we found that all
implemented interventions were perceived as adequate by the
majority (>60%) ofmedical students and residency program stake-
holders, with virtual information sessions (specifically – one-on-
one meetings and small group information sessions) perceived
as effective by the largest proportion of respondents.

All Canadian neurology residency programs held virtual inter-
views during the CaRMS 2020–2021 cycle. Despite requiring this
adaptation, most institutions reported utilizing the same interview
structure as prior years. In addition to virtual interviews, 84.6% of
institutions hosted virtual socials, 76.6% organized virtual infor-
mation sessions during the interview period, and 46.2% arranged
virtual hospital tours. There was discordance between residency
program stakeholders and medical students’ perceptions on the
most helpful interview period modality in getting to know appli-
cants and programs, respectively. Medical students found the hos-
pital tours and information sessions most valuable, whereas
program stakeholders perceived the virtual socials and interviews
most helpful. This difference may stem from the unique goals of
each modality: informative sessions (i.e. hospital tours, informa-
tion sessions) may be perceived as more effective for accruing
objective information about a program, given applicants’ lack of
exposure to other institutions, while socials may be perceived as
opportunities to socialize and form interpersonal connections.
As such, medical studentsmay seemingly bemore focused on using
the interview period as an opportunity to learn about institutions
and specific program details. During past CaRMS cycles, medical
students have traditionally used visiting electives to acquire this
information. Due to the COVID-19 pandemic, most students were
unable to complete away electives (Supplemental Materials Figure
1). This is further supported by medical students’ comments in the
survey recommending that future virtual CaRMS cycles could
implement more virtual hospital tours and ensuring that informa-
tion sessions between institutions do not overlap to allow medical
students to attend all sessions. Conversely, residency program
stakeholders may be more focused on getting to know individual
applicants to ensure that they are a good fit for their program.
Programs may better acquire this information through socials
and one-on-one interactions, such as interviews, which may be
why programs ranked these modalities more favorably. To circum-
vent difficulties in learning about programs for future applicants,
neurology programs may consider alternative ways to distribute
program information – for example, the Canadian Association
of Radiologists put forth an online series for medical students to
learn about programs outside of their home institution, which
was well received by most attendees.8 Medical students could also
aim to optimize the time provided during their interviews to ask
more in-depth questions. A commentary by Canadian neurology

program stakeholders from Western University,Mirian et al. sug-
gested several important topics that medical students should
inquire about in order to aid with evaluating programs.9 These sug-
gestions included asking about a program’s mentorship culture,
how a program supports residents’ career goals, and resident well-
ness initiatives. Using focused and goal-directed questioning may
make the interviews more valuable to medical students.

This is the first research study to evaluate the adaptations made
by Canadian neurology residency programs for CaRMS in
response to the COVID-19 pandemic, and to assess their effective-
ness both for medical students and program stakeholders. One
study focusing on Canadian ophthalmology programs surveyed
selection committee members and program directors and outlined
their views on the essential aspects of CaRMS applications, while
also describing the perceived effect of the pandemic on the CaRMS
process.10 However, this study did not include resident or medical
student perspectives and did not evaluate the effectiveness of
changes to the process. This study did find that stakeholders
viewed cancellation of visiting electives as likely to have the most
significant negative impact of the CaRMS cycle. Our study sup-
ports this finding, as a reasonable proportion of both medical stu-
dents and residency program stakeholders commented that the
CaRMS process could be improved by reimplementing visiting
electives. Currently, there is no plan by Canadian medical schools
or the Association of Faculties of Medicine (AFMC) to reimple-
ment visiting electives for the 2021–2022 cycle. The commentary
by Mirian et al. also made several recommendations for prospec-
tive neurology residency applicants.9 The findings of our study
support their recommendation that medical students should
attend virtual information sessions or academic half-days in order
to learn more about a program’s academic environment. Other
studies focused on evaluating the perception of virtual interviews
by medical students, residents, and physicians in the United
States.11,12 However, these surveys were disseminated before the
interview period and therefore did not assess perspectives after
completing interviews. The added advantage of virtual interviews
may include cost- and time-saving benefits for medical students.
For example, the average applicant in general surgery visited 10
cities with a total approximated cost of $4866.13 It should be noted
that traveling for interviews also generatesalso excluded from this
study, and therefore a significant carbon footprint and has, without
a doubt, a negative impact on the environment. A recent study cal-
culated that in 2020 the average CaRMS applicant had a carbon
footprint of 1.44 tCO2e (tonnes of carbon dioxide equivalent),
which is equivalent to 35.1% of the average annual carbon footprint
of 1 Canadian household.13,14 This could be substantially reduced
by centralized interviews or virtual interviews, the latter achieving
upwards of 98% reduction.14 However, several program respon-
dents commented that virtual interviews were inferior to in-person
interviews for getting to know candidates. Several respondents also
mentioned that they experienced technical difficulties during the
interview period. Formal training on interview platforms would
be helpful to ensure a smoother process for future virtual inter-
views. Similarly, unified, standardized use of the platform through-
out Canada could facilitate the process.

The strengths of our study include the systematic methodology
involving pretesting, piloting, and clinical sensibility testing before
the dissemination of our survey. We also focused on involving a
broad range of stakeholders, including medical students, residents,
program directors, program administrators, and selection commit-
tee members to adequately represent different perspectives. We
gathered responses from most institutions in Canada with a
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neurology residency program, with 13 out of 16 institutions
responding to our survey. Our study is not without limitations.
Our sample sizes were small, but more specifically, medical student
responses only represented 10 out of 17 Canadian medical schools.
Given that medical students were partially identified through social
media and email lists of applicants who self-identified as interested
in applying to neurology, there is a risk of sampling bias as medical
students identified through these methods may represent a highly
engaged group of medical students with a strong interest in neurol-
ogy as compared to the general medical student population.
Furthermore, given that social media was used for recruitment, this
could have created bias as medical students involved in the study
may have been more likely to use social media methods to learn
about neurology residency program. International medical gradu-
ates (IMGs) were also excluded from this study and therefore, the
results cannot be generalized to IMGs. Lastly, it should be noted that
we may have encountered misinterpretation of survey instructions
for the ranking questions: medical students were asked to rank pre-
interviews modalities frommost effective (rank of “7”) to least effec-
tive (rank of “1”). There was a discrepancy between the modalities
perceived as effective by the largest proportion of medical students
and the effectiveness rank order of these modalities, suggesting pos-
sible misinterpretation of ranking instructions (i.e. using the rank
number of “1” as most effective rather than least effective). This
raises concerns regarding the reliability of this specific question,
and the medical student ranking data of pre-interview modalities
should be interpreted with caution.

Conclusion

Overall, Canadian neurology residency programs have put signifi-
cant effort into adapting to the ongoing changes to Canadian medi-
cal education, while also trying to address the needs of final year
medical students applying to neurology. With the added effort of
implementing these changes, it is crucial to continue to evaluate
these measures to ensure that interventions are evidence-based
and truly represent medical student needs while also balancing
opportunity costs for residency programs. This study demonstrates
that efforts made by Canadian neurology residency programs were
seen as effective by bothmedical students and program stakeholders,
which supports the continued use of these adaptations during future
CaRMS cycles, especially since the 2021–2022 CaRMS cycle will
again be virtual, with the cancellation of medical student visiting
electives. Bothmedical students and program stakeholders had sim-
ilar views on the most effective pre-interview modalities: neurology
residency programs should focus on optimizing small group infor-
mation sessions and increasing accessibility to one-on-one virtual
meetings during future virtual CaRMS cycles. It is also important
that the interview period focuses on both student and program
needs, incorporating information sessions, hospital tours, and vir-
tual social sessions. Canadian neurology residency programs should
coordinate both virtual interviews and social dates to ensure that
there is no overlap between sessions so that medical students inter-
ested in neurology can attend all relevant sessions. Once safe to do
so, all involved parties support reinstituting visiting electives. More
research is needed to evaluate the cost-saving and environment-
friendly benefits of virtual interviews compared to the perceived
benefit of getting to know applicants through in-person interviews.
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