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SUMMARY

Medical students strategically engage in extracurricular activities outside the formal
curriculum to distinguish themselves from peers and improve their candidacy for a residency
program. This study explores longitudinal characteristics and prevalence of these activities
reported by applicants to competitive Canadian OTL-HNS residency across time.

A retrospective, descriptive study was designed to review specific sections of the
curriculum vitae of applicants to OTL-HNS programs in Canada. These sections were self-
reported, and included research productivity, involvement in volunteer and leadership activities,
membership in associations, and honours / awards granted. Analysis of the results relied on
descriptive statistics.

Between 2013 to 2017, a total of 267 applicants reported a median of 12.6 research
publications, 9.6 volunteer activities, 6 leadership activities, 6 association memberships and 9.8
honours / awards. At least one applicant every year reported having over 46 publications, and over
32 honours/ awards. Applicants were younger over time, with proportions of applicants over 30
years old decreasing from 56% in 2013 to 9% in 2017.

Medical students applying to Canadian OTL-HNS residency programs are reporting
consistently high rates of extracurricular activities. As students pursue becoming the “ideal”
candidate with unobtainable and unsustainable qualifications, residency selection committees have
difficulty in differentiating between quality applicants. We urge key stakeholders to challenge and
rethink the current application process, to broaden the selection criteria, and to adapt a more
holistic assessment of medical students aligned with residency goals and expectations toward

competency.
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I. INTRODUCTION

A. Background

Otolaryngology — Head and Neck Surgery (OTL-HNS) has historically received high
number of applicants to its limited number of residency positions, making it consistently one of
the top five most competitive specialties in Canada.1 In the United States, escalating numbers of
applications to OTL-HNS resulted in the greatest number of unmatched medical students applying
to a single specialty at 21% in 2013.2 In addition, requirements to secure this coveted career had
become increasingly difficult. In 2014, successfully matched OTL-HNS applicants scored an
average of 248 on the United States Medical Licensing Examination (USMLE) Step 1, higher than
all other specialties.3 Faced with such statistics, it is perhaps not surprising that 80% of graduating
medical students surveyed at one university felt it was “impossible” or “near impossible” to match

into OTL-HNS.4

B. Statement of the Problem

In order for selection committees to select from a wealth of applicants, they have the
daunting task of differentiating one quality applicant from another, typically within the bounds of
a standardized, centralized application service, such as the Electronic Residency Application
Servicees or the Canadian Resident Matching System (CaRMS).s However, traditional markers of
cognitive abilities are increasingly moving away from numerical grades. Canadian medical
schools now use a pass/fail system with narrative comments from supervising physiciansz, s and
the USMLE program recently announced a change in Step 1 score reporting also to pass/fail.

These changes in formal licensure assessments, while addressing key concerns such as student



wellness,9 potentially makes the job of selection committees in discerning between candidates even

more challenging.

The process of applying and matching to residency programs is often complex and opaque.
Explicit descriptions of desired characteristics of an ideal candidate are lacking, leaving potential
applicants relying on informal information from peers and colleagues, and inferring the desires
and values of given programs or specialties.io Students are responding to the increasing
competitiveness by taking steps they believe will bolster their chances of securing a residency

position. 4,11, 12

C. Purpose of the Study

This leads to the question: what types of activities are medical students strategically
pursuing outside of the formal medical school curriculum in order to distinguish themselves from
their colleagues and improve their candidacy for a residency program? Therefore, we sought to
explore the nature and amount of extracurricular activities reported in curriculum vitae of

applicants to a competitive Canadian residency across time.



I1. METHODS

Ethical approval was granted by the Institutional Review Board (IRB) of McGill University
(Montreal, Canada), and was exempted by the IRB of University of Illinois in Chicago (Chicago,
USA) for non-human research. The CaRMS Research and Data Committee provided written
consent to quote their online statistics, and all data derived from applicant curriculum vitae was

then released by CaRMS for the sole purpose of this research project.

A. Data Sources

Medical students apply to Canadian residency programs through the CaRMS website via a
standardized and centralized electronic application form. Similar to a curriculum vitae (CV), the
form records information regarding applicant’s education, academic, clinical, and extracurricular
activities. Portions of the application is confirmed by third parties, such as the written
documentations of university transcripts, dean’s letters, and letters of reference. However, a
portion of the application is self-reported, including research experience, involvement in
leadership positions and other extracurricular activities. Following a formal interview process,
applicants submit a ranked list of programs of choice, while residency programs independently
submit their list of applicants of choice, and a centralized match is then made between applicants

and programs.

Currently, there are 17 medical schools and 13 OTL-HNS residency programs across
Canada. Similar to Sater et al.,13 we chose to study applicants to OTL- HNS programs as it is
consistently a top-five most competitive specialty in Canada.1 Highly competitive specialties are

defined as specialties with low percentages of first-choice applicants gaining entry into their



discipline of choice. Each year, CaRMS publishes application and match statistics on their public

website.

B. Study Design

A retrospective, descriptive study was designed to review specific sections of the
curriculum vitae of applicants to OTL-HNS programs in Canada between 2008 to 2017. These
sections were self-reported by applicants and reflect extracurricular activities not explicitly
assessed in the medical school curriculum and is left up to the discretion of the candidate (i.e., it
is not verified by a third party). CaRMS provides the following categorizations and explanations
in their application system: 1) Publication / Presentation (paid or unpaid involvement in research
projects, such as abstracts, posters and podium presentations, where the student is cited as an author
or contributor. Students are encouraged to upload documentation or provide links attesting to
authorship / contribution), 2) Scholarly Activities and Research Experiences (paid or unpaid
experiences including clinical discussions, research experiences, rounds, journal club, and
conferences that has not resulted in a publication or presentation), 3) Volunteer Activities (relevant
unpaid work where the student has not received school credit), 4) Leadership Positions held, 5)
Membership in Associations / Committees, 6) Honours and Awards (academic achievements
where student are encouraged to provide the title, date and brief description of the honour / award),
and 7) Clinical Elective Rotations (either completed or planned during undergraduate medical

training).

Sections of the curriculum vitae that were provided by third parties were not included in
the study, such as 1) the Medical Student Performance Record (includes clinical evaluations

obtained during clerkship), 2) letters of references and 3) Dean’s letters. We chose to exclude



personal letters due to the potential difficulty in coding the information in a standardized fashion.
CaRMS also released the additional demographic data of age, gender, number of languages

spoken, and number of academic degree(s) obtained prior to medical school.

To document the competitiveness of OTL-HNS as a discipline during the range of time
included in our study, the following data were obtained: 1) number of applicants to OTL-HNS per
year, 2) number of applicants who ranked OTL-HNS as their first choice, 3) number of applicants
matched to OTL-HNS, 4) number of applicants who ranked OTL-HNS as their first choice but
matched to another specialty or were unmatched, and 5) number of OTL-HNS programs applied

to per applicant.

Analysis of the results was performed, relying on descriptive statistics such as mean,
median, mode, range and standard deviation as appropriate. Median, rather than mean, was
reported when we sought to minimize the effects of potential outliers (i.e. in cases of skewed data

or large data ranges).

C. Data security

CaRMS assumed responsibility to preserve the anonymity and confidentiality of each of
its applicants, and to provide data security for all information contained within the CaRMS match.
Thus, for the purposes of this study, CaRMS disclosed only quantitative data for each of the
parameters requested. For example, the total number of research publications were reported, but
titles of projects and authorship order were not released in order to maintain candidate

confidentiality. Hence, duplication, quality, and veracity of items could not be confirmed.

Given the relatively small pool of applicants per year to OTL-HNS programs, data were

provided as summary tables for a given application year. In cases where sample size was deemed



too small, CaRMS withheld the information (i.e. of the unmatched subgroup of applicants). Age
was grouped by CaRMS into two groups; those between the ages of 20-29 years old (20-29yo),
and those over 30 years old (+30yo) in order to preserve anonymity. There were no applicants
younger than 20 years old. At no points were authors made aware of any names or demographic
characteristics of individual applicants. We requested the abovementioned data across a 10-year

span to increase the generalisability of our findings and examine potential trends over time.



I11. RESULTS

In 2013, CaRMS changed its data collection format, and thus was able to provide complete
data (i.e. applicant demographics and CV parameters) for the five-year period from 2013-2017.
Between 2008-2012, only data regarding competitiveness of OTL-HNS as a specialty was

provided.

A. Demographics of Applicants

There was a total of 44 to 61 individual applicants per year to OTL-HNS residency
programs across Canada from 2013-2017, with a total of 112 females and 155 males. Female
representation remained relatively consistent over the five-year period, ranging from 36% to 46%.
Applicants spoke an average of 2.1 languages and held an average of 1.7 undergraduate and 1.6

graduate degrees at the time of application (Table 1).

There was a steady decrease in proportions of applicants over the age of 30 (Figure 1)
across time. In 2013, 56% of all OTL-HNS applicants belonged to the +30 year old group, with
subsequent years showing results of 30%, 28% and 11% respectively. By 2017, this age group

represented only 9% of applicants to Canadian OTL-HNS programs.

B. Competitiveness of Specialty

Between 2008-2017, a total of 516 medical students applied to the 295 available OTL-HNS
residency positions within the 13 programs across Canada (Table 2). This represents an average

of 53 applicants per year (range 44-61) and an average of 30 matched residency positions per year



(range 28-31). Only 287 (56%) of applicants matched to this specialty (range 48-64%). Portions
of this section of data has been previously published by our group (Kay 2017) in an earlier study
examining the competitiveness (percentage of medical students gaining entry into their discipline

of choice) of a variety of specialities in Canada.

Amongst all applicants to OTL-HNS, 79% (n=401) ranked OTL-HNS as their first-choice
specialty. Of those who ranked OTL-HNS first, overall 23.3% of applicants (range 20-38%) were
either left unmatched or matched to a program other than OTL-HNS (Table 2). Finally, each year,
Canadian medical school graduates applied to an average of 7.5 residency programs with a

standard deviation of 6.2.

C. Extracurricular Activities

Between 2013 and 2017, applicants self-reported a range of medians from 10 to 16 items
under the “Publications” section (mean of medians 12.6), with at least one student per year
reporting a minimum of 46 publications (maximum 156 across the study time period). All students
reported a minimum of two publications (Figure 2a). Regarding research experience, applicants
reported a range of median of 10 to 12 research projects (mean of median 10.4). All students were
involved in at least two scholarly activity, with at least one applicant per year reporting a minimum

of 28 projects (maximum 74) (Figure 2b).

Participation in volunteer and leadership activities was also high, with self-reported a mean
of medians of 9.6 (range 8-12) and 6.0 (range 6-6) respectively. Each year, applicants were
involved in a minimum of two volunteer and two leadership activities, with the maximum reported

involvement ranging from 22 to 56, and 18 to 24, respectively (Figures 2c and 2d).



OTL-HNS applicants were members in at least two associations, up to a maximum of 12-
34 per year, with a reported mean of medians of 6.0 associations (range 4-8). The mean of median
for number of honours / awards held was 9.8 (range 8-12), with a minimum of two and a maximum

of 32-44 (Figures 2e and 2f).

Applicants spent at least four weeks in OTL-HNS electives, with certain applicants

dedicating 42-56 weeks to electives, for a mean of medians of 15.8 weeks (range 12-18; Figure

20).



I11. DISCUSSION

A Signifi »” I

In order to better understand the data formally available to residency selection committees
to differentiate amongst excellent candidates, we examined the extracurricular activities reported
on the curriculum vitae by applicants to OTL-HNS residency programs. Between 2013 to 2017, a
total of 267 applicants reported a median of 12.6 publications, 10.4 research activities, 9.6
volunteer activities, 6 leadership activities, 6 association memberships and 9.8 honours / awards.
Applicants spent a median of 15.8 weeks in elective rotations, applied to an average of 7.8
residency programs, and 23.3% of applicants who ranked OTL-HNS as their first choice went
unmatched or match to another specialty. Applicants also appear to be younger overall, with a

decrease in proportions of applicants over 30 years old, from 56% in 2013 to 9% in 2017.

B. Related Literature

In addition to the formal academic requirements of medical school, applicants are investing
significant amounts of time and effort into participating in these extracurricular activities. Our
findings align with the higher end of the spectrum when compared to previous studies from various
surgical fields.14-18. We chose to report our findings using medians (the point at which half of the
data lay above or below) rather than means (as used in other studiesis-18), as averages are quite
susceptible to outliers. Our findings also include all applicants (not just successfully matched ones)
which differs from previous work.1s-18 Abraham et al reviewed the CV parameters of matched
applicants among five competitive surgical residency programs in the US between 2007—-2016.17
They found mean work and volunteer experiences to be stable over time, ranging from 2.3 to 3.3

and 5 to 7.8 respectively, but that research productivity increased over time, from 2.2-6 in 2007,
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up to 4.7-13.4 in 2016, consistent with findings from other studies of increasing scholarly output
of students.1s, 16 In contrast, quantity of extracurricular activities across various domains in our
study, although high, was stable over time. Given the decrease in older applicants across time,
this suggests that Canadian OTL-HNS applicants are meeting such these high milestones at an
increasingly younger age. Further, given that we used a more conservative estimate of central
tendency and included all applicants to OTL-HNS in Canada, it is clear that students are reporting

participating in an extraordinary number of extracurricular activities.

These extracurricular activities are gaining relative importance in the residency matching
process. Particularly for differentiation amongst exceptional candidates, selection committees
make decisions based on increasingly less information as formal medical student assessments
transitions from norm-reference (i.e. grades) to criterion-referenced (i.e. pass/fail) assessments.
However, an over-reliance on research productivity to assess and select applicants to a residency
program may result in a series of important misalignments. First, student perceptions of factors
most associated with successful matching, and program directors’ prioritization of these factors,
are often mismatched. Applicants place more importance on research involvement and
extracurricular activities, while program directors consider the interview and personal knowledge
of the applicant,19 as well as an applicant’s performance in patient care,4 to be the most important
criteria in choosing a residency candidate. Second, participation in research as a medical student
is at most, only predictive of research productivity as a resident,16 and most other extracurricular
activities do not correlate with success in residency.zo, 21 Finally, merely a third of OTL-HNS
residents express interest in pursuing an academic career path.22 A selection strategy focused on
recruiting the minority of its members seems inefficient, short-sighted, and highlights “the inherent

conflict between departmental goals and residency program goals, the latter of which should be
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creating thoughtful, competent surgeon-physicians regardless of practice setting” as eloquently

articulated in a commentary by Bhallia et al.23

C. Implications of Research

The increased sense of pressure experienced by medical students to assemble such lengthy
and impressive applications, filled with extracurricular activities, may give rise to several
unintended consequences.  Burnout experienced by medical students has been widely
documented.24, 25 In our study, at least one applicant every year reported having over 46
publications. Although motivation for medical students to do research is multifactorial, the main
driver appears to be largely curriculum vitae improvement.i1, 12 Unprofessional behaviour arising
during the application process may present itself in various forms. Our group demonstrated in a
nationwide study that 23% applicants to OTL-HNS residency programs misrepresented their
research publications by falsely claiming authorship of an existing article, claiming authorship of
a non-existing article, or improper ordering of authorship.13 Lastly is the diminishing diversity in
applicant pool, as suggested by the rapidly declining number of +30 year old applicants to OTL-

HNS residency programs found in our study.

The declining age of applicants may have several explanations, and without further
research these remain speculative at best. A potential explanation is that older candidates are self-
selecting themselves out, not wanting to invest the time and energy required to “play the game”
necessary to successfully match. Hauser et al, in their study of 1479 unique applications to OTL-
HNS, reported that applicants older than one standard deviation from the mean were
disadvantaged, and suggested counseling them to excel in multiple other parameters if they hoped

to be effective contenders.2 As a result, the field of OTL-HNS may be missing out on a section of

12



the population who represent family units, who have embarked on non-traditional career paths,
who acquired prior work experience, and who can offer unique perspectives. As we strive for
increased diversity in our workforce, we should be mindful to not lose this “different type of

diversity—that of thought”.23

As programs strive to find ways to differentiate amongst the wealth of high caliber
candidates, candidates are equally striving to differentiate themselves from their peers. This quest
for differentiation is likely to result in an unattainable and unsustainable ideal, where even
qualified and motivated candidates shy away from applying to competitive programs. The recent
history of an hyperinflated OTL-HNS application process in the United States serves as a
cautionary tale. In 2015, medical students submitted to an all-time high of 64 applications per
applicant.2s Repercussions of this hyperinflated application process led to a precipitous fall in the
number of applicants and culminated in unfilled residency positions in 2017 and 2018, an
unprecedented event. Addressing the myriad root causes that led to this outcome would require a
multifaceted approach, with key stakeholders striving to re-align the residency application system

with consideration for values, behaviors and consequences.

D. Limitations

Our study has several limitations worth noting. First, data inputted to the CaRMS service
relied on self-reporting by applicants which, when given the opportunity to list all relevant
experiences, can lead to an overestimation of extracurricular activities. Then, in balancing the
protection of participants, all extracurricular activities were provided as aggregated quantitative
data, thereby limiting the inferences that can be drawn. In addition, the small sample size of

applicants to Canadian OTL-HNS residency programs prohibited any potential subgroup analysis,
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such as comparing matched or to unmatched candidates, or applicants who ranked OTL-HNS as
their first choice to those who did not. Finally, the study is unable to capture the influence of
language, program, or institutional culture on outcomes, which is of particular importance since

Canada is a country with two official languages.

E. Conclusion

Medical students applying to Canadian OTL-HNS residency programs are reporting high
rates of research publications, leadership and volunteer positions, honours / awards, and other
extracurricular activities. As students pursue becoming the “ideal” candidate with unobtainable
and unsustainable qualifications, residency selection committees struggle in differentiating
between quality applicants. We urge key stakeholders to challenge and rethink the current
application process, to broaden the selection criteria, and to adapt a more holistic assessment of
medical students. By considering student health and wellness, these measures may provide the

much-needed respite to applicants and programs alike.
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Table 1. Demographics of Applicants to OTL-HNS Residency Programs

Match
Year

2013
2014
2015
2016
2017

Total
applicants™
n
55
44
61
54
53

Female
n (%)

23 (42%)
16 (36%)
25 (41%)
25 (46%)
23 (43%)

Over 30
years old
n (%)
31 (56%)
13 (30%)
17 (28%)
6 (11%)
5 (9%)

Languages
spoken
mean (range)
2.0 (1-4)
2.1(1-4)
2.0 (1-4)
2.1 (1-5)
2.1(1-5)

Undergraduate
degrees
mean (range)
1.6 (1-6)

1.7 (1-4)

1.6 (1-6)

1.7 (1-6)

1.9 (1-4)

Graduate
degrees
mean (range)
1.4 (1-3)
1.8 (1-3)
1.5 (1-4)
1.8 (1-6)
1.6 (1-2)

*Note to the thesis committee: Data obtained from CaRMS showed inconsistent results for “total applicants”. When
adding up the total of female and male applicants per year, this number was higher than that of total applicants
provided, up to a difference of three applicants per year. This inconsistency is in the process of clarification with

CaRMS.
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Figure 1: Number of applicants to OTL-HNS over 30 years old
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Table 2. Competitiveness of OTL-HNS Residency Program in Canada

Applicants who ranked OTL-
Total Applicants matched | Applicants who ranked | HNS as 1st choice, but matched
Quota | applicants to OTL-HNS OTL-HNS as 1stchoice | to non-OTL or were unmatched |Programs Applied
Match Year| n n n (%) n (%) n (%) mean (£SD)
2008 30 48 29 (60%) 35 (73%) 7 (20%) 7.0 (£ 4.8)
2009 28 49 28 (57%) 41 (84%) 14 (34%) 6.6 (£6.2)
2010 30 45 29 (64%) 37 (82%) 9 (24%) 6.0 (£3.1)
2011 29 56 29 (52%) 43 (T7%) 14 (33%) 6.6 (£6.5)
2012 31 51 31 (61%) 41 (80%) 11 (27%) 6.0 (£5.8)
2013 30 55 29 (53%) 41 (74%) 14 (34%) 10.3 (£19.0)
2014 30 44 28 (64%) 35 (80%) 8 (23%) 6.6 (+3.4)
2015 30 61 29 (48%) 47 (77%) 18 (38%) 7.2 (£13.7)
2016 29 54 29 (54%) 42 (78%) 13 (31%) 11.0 (+19.7)
2017 28 53 26 (49%) 39 (74%) 12 (31%) 7.9 (+9.6)
Average | 29.5 51.6 28.7 (56%) 40.1 (79%) 12.0 (30%) 7.5 (£6.2)

*Note to the thesis committee: Data obtained from CaRMS showed inconsistent results for “total applicants” for years 2013-2017. Thus, total number of applicants
for the 10-year period ranges from 507 to 516 applicants. This inconsistency is in the process of clarification with CaRMS.
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JFigure 2a: Number of publications / presentations reported by applicants to OTL-HNS
residency programs
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Figure 2b: Number of scholarly activities and research experiences reported by applicants to
OTL-HNS residency programs
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Figure 2c: Number of volunteer activities reported by applicants to OTL-HNS residency

programs
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Figure 2d: Number of leadership activities reported by applicants to OTL-HNS residency

programs
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Figure 2e: Number of association and committee memberships reported by applicants to OTL-
HNS residency programs
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Figure 2f: Number of honours and awards reported by applicants to OTL-HNS residency

programs
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Figure 2g: Number of weeks in clinical electives reported by applicants to OTL-HNS residency

programs
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