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Abstract

Objectives: Over the last two decades, mean number of otolaryngology applications-per-candidate has increased by 250%.

Otolaryngology-specific requirements were piloted to minimize applicant and program burdens. We investigated the impact of

introducing and then removing these pre-match requirements on Match outcomes. Methods: 2014–2021 National Resident

Matching Program® (NRMP) data was examined. Primary outcome was impact of otolaryngology resident talent assessment

(ORTA; conducted pre-match 2017, post-match 2019) and program specific paragraph (PSP; implemented 2016, made optional

2018) on applicant numbers and match rates. Secondary analysis of a survey distributed to post-graduate year one and two

(PGY-1/PGY-2) otolaryngology residents assessed candidate perceptions. Results: Applicant numbers declined significantly

during PSP/ORTA (18.9%,P=0.001). After changes to optional PSP and post-match ORTA, applicant numbers increased

significantly (39.0%,P=0.002). Examined individually, mandatory PSP was associated with a significant decline in applicants

(P=0.007), whereas post-match ORTA was associated with significant increases in applicants (P=0.010). ORTA and PSP

negatively impacted the decision to apply into otolaryngology in 59.8% and 51.3% of applicants, respectively. Conversely,

match rate success improved significantly from 74.8% to 91.2% during PSP/ORTA (P=0.014), followed by significant decline to

73.1% after PSP was made optional and ORTA moved to post-match (P=0.002). Conclusion: Both the ORTA and PSP were

associated with declines in applicant numbers and increases in match rate success. The ORTA move to post-match demonstrated

the most impact on increasing candidate numbers. As programs seek ways to remove barriers to applying into otolaryngology,

the potential consequences of an increasing pool of unmatched candidates must also be considered.

Abstract

Objectives: Over the last two decades, mean number of otolaryngology applications-per-candidate has
increased by 250%. Otolaryngology-specific requirements were piloted to minimize applicant and program
burdens. We investigated the impact of introducing and then removing these pre-match requirements on
Match outcomes.

Methods: 2014–2021 National Resident Matching Program® (NRMP) data was examined. Primary outco-
me was impact of otolaryngology resident talent assessment (ORTA; conducted pre-match 2017, post-match
2019) and program specific paragraph (PSP; implemented 2016, made optional 2018) on applicant numbers
and match rates. Secondary analysis of a survey distributed to post-graduate year one and two (PGY-
1/PGY-2) otolaryngology residents assessed candidate perceptions.

Results: Applicant numbers declined significantly during PSP/ORTA (18.9%,P =0.001). After changes to
optional PSP and post-match ORTA, applicant numbers increased significantly (39.0%,P =0.002). Examined
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individually, mandatory PSP was associated with a significant decline in applicants (P =0.007), whereas post-
match ORTA was associated with significant increases in applicants (P =0.010). ORTA and PSP negatively
impacted the decision to apply into otolaryngology in 59.8% and 51.3% of applicants, respectively. Conversely,
match rate success improved significantly from 74.8% to 91.2% during PSP/ORTA (P= 0.014), followed by
significant decline to 73.1% after PSP was made optional and ORTA moved to post-match (P =0.002).

Conclusion: Both the ORTA and PSP were associated with declines in applicant numbers and increases
in match rate success. The ORTA move to post-match demonstrated the most impact on increasing can-
didate numbers. As programs seek ways to remove barriers to applying into otolaryngology, the potential
consequences of an increasing pool of unmatched candidates must also be considered.

Keywords: internship and residency, otolaryngology, Match, program-specific paragraph, otolaryngology
resident talent assessment

Key Points:

• We examined the impact of two application requirements, the program specific paragraph (PSP) and
the otolaryngology resident talent assessment (ORTA) phone interview, on otolaryngology applicant
numbers and match rates. A secondary survey assessed applicant perceptions of how these requirements
affected the decision to apply to otolaryngology for current otolaryngology residents vs. their medical
school classmates that considered but ultimately did not apply to otolaryngology.

• During the PSP/ORTA period, the number of applicants to otolaryngology declined by nearly 20%
and match rate success improved significantly. This was followed by a significant increase in applicants
and decline in match rates after the PSP was made optional and ORTA was moved to post-match.

• The ORTA had a significantly stronger negative influence on the otolaryngology candidates to apply,
while the PSP had a similar negative influence on both groups. Both specialty reputation and program
director advice had a significantly more negative influence on the non-otolaryngology residents.

• Both the PSP and ORTA were added with good intent, however our survey indicates that both requi-
rements were perceived as negative influences on the decision to apply into otolaryngology, which lead
to decreases in applicant numbers and consequent increases in match rate success.

• To find “best fit” residents and reduce hyperinflation in the otolaryngology match, a combination of
residency application/selection process reform and pre-graduate otolaryngology exposure, mentorship,
and curriculum development is imperative.

Introduction

Since its transition from an “early match” coordinated by the San Francisco match to the Main Residency
Match® (“the Match”) in 2006, otolaryngology has remained one of the most competitive specialties in
medicine.1,2The otolaryngology residency application and selection process is plagued by hyperinflation,
wherein applications far outnumber available positions. Among all specialties, otolaryngology has the second
highest ratio of graduating medical students ranking it first in the Match compared to available positions in
that specialty (Ratio: 1.18), second only to plastic surgery (Ratio: 1.27).3Under such supply-demand discord,
a proportion of graduating medical students risk an unsuccessful match, perpetuating the reputation that
matching into otolaryngology is “impossible” or “near-impossible”.4

Previous studies evaluating the otolaryngology Match have attributed its competitiveness to a complex in-
terplay between applicant factors (e.g., number of programs applicants applied to) and program factors (e.g.,
United States Medical Licensing Exam (USMLE) score and Alpha Omega Alpha (AOA) status screening,
research requirements).4–6In the context of these factors, between 2007 and 2016 otolaryngology applicants’
mean USMLE Step 1 scores increased by 10 points (average score 248 in 2016); percent AOA membership
increased by more than 5%; and the average number of abstracts, presentations, and publications per appli-
cant more than doubled.5,7Fueled by shotgun approaches to applying, there has been a 250% increase in the
mean number of applications-per-candidate over the last two decades.7,8

In the 2015 Match cycle, the Otolaryngology Program Director Organization (OPDO) required applicants
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to write a separate paragraph for each program (the program specific paragraph, or PSP) as a medium for
candidates to express their specific interest in a program and reduce the number of applications submitted
per applicant, thereby improving match rate success.9,10In the subsequent application year, the otolaryn-
gology resident talent assessment (ORTA) was implemented as a concurrent prerequisite. The ORTA is a
structured, telephone-based interview developed to assess non-cognitive attributes of applicants that are not
systematically evaluated through traditional requirements such as USMLE board exam scores, AOA mem-
bership, and letters of recommendations. The ORTA was intended to yield psychometric-based predictions
regarding which applicants would excel as otolaryngologists.11,12

Since the PSP and ORTA were enacted in 2015 and 2016, respectively, their implementation and charac-
teristics have evolved: the PSP became optional in 2018 and starting in 2019 the ORTA was conducted
post-match. While the PSP and ORTA have been suggested to contribute to declining applicant numbers
(Figure 1 ), the implications of these interventions have not been thoroughly investigated. In this study,
we sought to evaluate the impact of introducing and then removing these pre-match requirements on Match
outcomes between the years of 2014–2021. We hypothesized that the introduction of the pre-match PSP
and ORTA led to a decline in applicant numbers, and that medical students perceived the PSP and ORTA
as barriers to otolaryngology, contributing to the downward trend observed in applicant numbers.

Materials and Methods

Annual National Resident Matching Program(r) (NRMP) reports from 2014–2021 were examined.2 Data
collected on application statistics included number of otolaryngology applicants, number of otolaryngology
matches, and match rate for each application year. Continuous variable significance testing was performed
in Excel (Redmond, WA) using Student’s t-tests between application years.

A secondary survey was designed to assess otolaryngology resident perceptions on the impact of PSP, ORTA
phone interview, reputation that it is difficult to match into otolaryngology, number of medical school class-
mates applying to otolaryngology, and program director (PD) advice on decision to apply to otolaryngology.
In addition, otolaryngology residents were asked about their perceptions of these factors on medical school
classmates that considered otolaryngology but applied to another specialty instead (“non-otolaryngology”).
Following Institutional Review Board approval, the survey was circulated to all otolaryngology PDs for dis-
tribution to current post-graduate year one and two (PGY-1/PGY-2) otolaryngology residents beginning
residency in 2017–2018 or 2018–2019. Survey responses were collected via SurveyMonkey (Santa Mateo,
CA) from July–September 2018.

Descriptive statistics were performed in Excel (Redmond, WA). Fisher’s exact test (Stata/SE 13.1, Stata-
Corp, College Station, TX) was used to compare responses to questions about the impact of factors (PSP,
ORTA phone interview, difficult reputation, and PD advice) on resident decisions to apply to otolaryngology
with responses estimating the influence of each of these factors on classmates’ decisions to not apply to
otolaryngology.

Results

Impact on Match Rates

The number of applicants to otolaryngology declined significantly during the PSP/ORTA period (18.9%, P
= 0.001), decreasing from a mean of 376 applicants in 2014–2015 (pre-PSP/ORTA) to 305 in 2016–2018
(during PSP/ORTA) (Table 1 ). When examined individually, only the PSP led to a significant decrease
in the number of applicants (17.8%, P = 0.007). When the PSP became optional, it did not result in a
significant increase in applicants (27.2%, P = 0.167), whereas moving the ORTA to post-match did (40.8%,
P = 0.010).

Match rate success followed an opposite trend to applicant numbers. There were significant improvements
from 74.8% to 91.2% during PSP/ORTA (P = 0.014), followed by significant decline to 73.1% after optional
PSP and post-match ORTA (P = 0.002) (Table 2 ). Like applicant numbers, when examined individually,
only the PSP led to a significant increase in match rates (PSP 14.6%, P = 0.035; ORTA 6.9%, P = 0.066).
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When the ORTA was switched to post-match and PSP became optional, match rate success decreased 20%
(P = 0.011) and 10.6% (P = 0.289), respectively.

Applicant Perceptions

One-hundred eighteen of 610 (19.3%) otolaryngology residents participated in the survey. Among residents
who pursued otolaryngology, 51.3% (n = 58/113) regarded the PSP as a negative influence on the decision to
apply to otolaryngology, of which 9.7% (n = 11) qualified the PSP as a major negative influence (Figure 2
). The ORTA phone interview was regarded as a negative influence in 59.8% (n = 64/107) of otolaryngology
residents, of which 19.6% (n = 21) qualified it as a major negative influence (Figure 3 ). For the classmates
who considered otolaryngology but applied to a different specialty, otolaryngology residents estimated the
PSP and ORTA were negative influences in 51.6% (n = 49/95) and 47.4% (n = 45/95), respectively, of which
8.4% (n = 8/95) qualified both the PSP and the ORTA as major negative influences (Figures 2 and 3 ).
Comparing the impact of the PSP and ORTA on otolaryngology residents and the estimated impact on the
medical school classmates that considered otolaryngology but did not apply, the PSP impact was similar
whereas the ORTA interview was estimated to have a more negative influence on otolaryngology residents
than on those who ultimately applied to a different specialty (P= 0.050).

The reputation that it is difficult to match in otolaryngology was viewed as a negative influence among 45.2%
(n = 52/115) of otolaryngology residents, of which 12.2% (n = 14) qualified it as a major negative influence
(Figure 4 ). Reputation was estimated to be a negative influence in 78.9% (n = 82/104) of medical students
who ultimately applied to a different specialty. Reputation had a significantly stronger negative influence
on the medical school classmates that considered otolaryngology but did not apply than on otolaryngology
residents themselves (P < 0.001).

Advice from PDs was viewed as a negative influence in 6.5% (n = 7/107) of residents who matched into
otolaryngology, and 31.4% (n = 27/86) of those who applied to a different specialty (Figure 5 ). Advice
from PDs was estimated to have a more negative influence on applicants who applied to other specialties
than for the matched otolaryngology residents (P < 0.001). Finally, when otolaryngology residents were
asked about the influence of number of classmates applying to otolaryngology from one institution, 69.5% (n
= 82/118) of residents reported this did not influence their decision to pursue an otolaryngology residency
at all, and 18.6% (n = 22) regarded this as only a slight negative influence.

Discussion

Between 2014 and 2018, there was a steady decline in the number of medical students applying into oto-
laryngology, with a 20% decline in applicants from 376 in 2014 to 299 in 2018.2 The underpinnings of this
phenomenon are likely multifactorial, with contributions from both applicant and program-specific factors.
Previous studies have focused on specialty competitiveness, with filters pertaining to USMLE board score,
AOA membership, and research experience as key factors in the decline in applicants.4,5,13However, as these
application qualifications are longstanding, we hypothesized that the pre-match PSP and ORTA contributed
to the downward trend observed in applicant numbers.

Both the PSP and ORTA were added with good intent – for candidates to convey serious intentions to
specific programs and for programs to identify excellent, “best-fit,” future residents. However, contrary
to their intended purpose, this study suggests that both the PSP and ORTA were perceived as barriers to
application and led to declines in applicant numbers (and consequent increases in match rate success). When
examined individually, however, only the PSP (and not the ORTA) led to a statistically significant decrease
in applicant numbers. This effect has been seen previously: when the PSP was first trialed at Duke in the
2014 Match, the program received 25% less applications than in years prior.9Further, the PSP may have had
a more negative influence than the ORTA due to qualitative differences. The PSP entails additional research
and preparation for each application, a demanding task that compounds with each additional program a
candidate applies to, whereas the ORTA is a one-time 2-3 hour time commitment that does not require
preparation.
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One consequence of declining applicant numbers is the risk of losing high quality applicants. Increasing com-
petitiveness (assessed via average USMLE Step 1 score, percent AOA membership, and number of research
experiences) may discourage candidates with unique circumstances, and/or potentially excellent clinicians
with below-average Step 1 scores, who would otherwise make a valuable contribution to the field.4,5,9Further,
there is evidence to support that academic achievements like high USMLE Step 1 scores and noteworthy re-
search experience may not predict successful residency performance.5,14,15Although otolaryngology applicants
are high-achieving in each of these domains, more than 90% of programs report having to remediate residents
due to unprofessional behavior, insufficient medical knowledge, or poor clinical judgement.16Alternatively,
qualities that otolaryngologists do highly value, such as integrity, empathy, and surgical dexterity, are not
captured by these academic metrics.3

Perceived competitiveness motivates candidates to submit large numbers of applications as a mechanism
to increase the likelihood of a successful match.17As a result, over the past two decades, the mean number
of applications-per-candidate for otolaryngology has increased by nearly 250%.6Among 150 otolaryngology
residents surveyed, 90.6% acknowledged applying to programs in which they had no specific interest in order
to improve their chances of matching.6Programs inundated by these application numbers are left grappling
to understand candidates’ genuine interest in specific programs.

In response to candidates’ shotgun approaches to the Match, limitations on the number of applications-
per-candidate to between 10 and 20 programs have been recommended.17Such restrictions are suggested
to enable candidates to focus only on desired programs, decrease interview-associated travel expenses, and
minimize discrepancies in application numbers secondary to financial burden or disadvantage. For residency
programs, such constraints would enable reviewers to evaluate applications in greater detail and potentially
eliminate selection criteria (such as USMLE score, AOA status, and/or publication numbers) aimed at
trimming inflated candidate cohort numbers. With more time to review a smaller pool of applicants, PDs
could broaden evaluation of quantitative criteria (i.e., board and clerkship scores, AOA status) to also
include more “humanistic criteria” (i.e., personal accomplishments, letters of recommendation, and personal
statements). Several studies have echoed sentiments to implement application limits, albeit discordance
remains concerning the specific number that should be permissible; there is currently no method available
to limit application numbers.8,18

Beyond instituting a limitation on applications-per-candidate, numerous proposals have been made to im-
prove the otolaryngology residency application and selection process.9A preference signaling system piloted
in 2018 was successfully implemented in the 2021 otolaryngology Match, and will be continued in otolaryngol-
ogy and appended to dermatology, general surgery, and internal medicine in the 2022 Match cycle.19,20Named
“the Star System”, this approach provides each applicant a predetermined number of “stars” or “signals” to
send to programs of particular interest.9,19This enables applicants to easily and transparently indicate inter-
est in a select few programs and addresses the current system that leaves programs grappling to understand
candidates’ genuine interest. Another signaling approach known as the Consortia Match utilizes a hybrid
early- and conventional-match system in which residency programs are grouped into “baskets” based upon
qualities including program caliber, reputation, and geography, and applicants are limited to one program
“basket” in the early match.1,9By limiting the number of programs a candidate can apply to in the early
consortium, this match structure would help reduce strategies such as interview hoarding and improve the
match between program and applicant.1

In addition to application and selection process reform, pre-graduate curriculum development and otolaryn-
gology exposure and mentorship early on in medical school, must be considered. Opportunities such as
shadowing, resident mentorship, and interest group involvement21allow a greater breadth of students to
explore otolaryngology as a specialty and enable departments to identify who would be “best-fit” for the
specialty. Decreasing or supplementing the emphasis on scholastic achievements in lieu of more holistic or
non-cognitive evaluations of applicants may attract an applicant pool better equipped to provide improved,
specialty-specific patient care.22

Limitations
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This study is not without its limitations. Primarily, as this is an observational study in which the associations
and trends presented do not necessarily imply causality. Further, due to the survey components of our study,
there is risk of recall bias, non-response bias, and sampling bias. As with all survey-based research, there is
potential self-selection bias among respondents. Likewise, although our sample size is robust, our data only
represent 19% of PGY-1/PGY-2 otolaryngology residents, thus our findings may not be generalizable to the
entire otolaryngology resident population. In addition, only otolaryngology residents were contacted, thus our
survey distribution method did not directly capture responses from residents who considered otolaryngology
but ultimately pursued another specialty, but instead used otolaryngology residents’ impressions of what
factors impacted those medical school classmates’ decisions. For these reasons, future studies that more
comprehensively assess the factors and perceptions impacting applicants’ decisions are needed.

Conclusion

With recent changes in the USMLE Step 1 scoring system from numerical scores to pass/fail, programs may
be compelled to seek new ways to differentiate applicants. However, programs must bear in mind the con-
sequence(s) of deterring applicants when implementing any new requirement(s) for residency applications.
Our study suggests that the PSP and ORTA are perceived as barriers to applying to otolaryngology and
were associated with significant declines in applicant numbers and increases in match rate success. Optional
PSP and post-match ORTA conversely led to significant increases in applications and decreases in match
rate success. Methods affecting application numbers should be applied strategically and with careful consid-
eration. Though perceived barriers to otolaryngology applications may risk losing high quality candidates,
are we really doing any better with increasing pools of unmatched applicants year after year?
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Table 1. The impact of the PSP and ORTA on number of applicants to otolaryngology.

PSP and ORTA PSP and ORTA PSP alone PSP alone ORTA alone ORTA alone

n P value n P value n P value
Pre-requirement 376 376 355
During requirement 305 0.001 309 0.007 301 0.134
Optional or post-match requirement 424 0.002 393 0.167 424 0.010

Abbreviations: PSP, Program Specific Paragraph; ORTA, Otolaryngology Residency Talent Assessment

*n represents mean number of applicants within each of the periods (pre-requirement, during requirement,
and optional or post-match requirement).

Table 2. The impact of the PSP and ORTA on match rate success.

Abbreviations: PSP, Program Specific Paragraph; ORTA, Otolaryngology Residency Talent Assessment

PSP and ORTA PSP and ORTA PSP alone PSP alone ORTA alone ORTA alone

% P value % P value % P value
Pre-requirement 74.8 74.8 78.8
During requirement 91.2 0.014 89.4 0.035 93.5 0.066
Optional or post-match requirement 73.1 0.002 78.6 0.289 73.1 0.011
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Figure Legends

Figure 1. Medical graduate applications to U.S. otolaryngology programs as of February 15th of each year
demonstrated a steady decline from 2014–2018, and a significant recovery followed by continued growth
in 2019–2021. Match rate success followed an opposite trend, with steady growth from 2014–2018, and a
marked drop followed by a consistent decline from 2019–2021. New application requirements including the
program-specific paragraph (PSP) and Otolaryngology Resident Talent Assessment (ORTA) phone interview
were implemented in 2016 and 2017, respectively. The PSP became optional in 2018 and starting in 2019,
the ORTA was conducted post-Match.

Figure 2. The program-specific paragraph (PSP) was regarded as a negative influence in 51.3% (n =
58/113) of otolaryngology residents (slight negative: 41.6%, n = 47/113; major negative: 9.7%, n = 11/113).
The PSP was estimated to similarly impact non-otolaryngology medical students who applied to a different
specialty (slight negative: 43.2%, n = 41/95; major negative: 8.7%, n = 8/92).

Figure 3. The Otolaryngology Resident Talent Assessment (ORTA) phone interview was regarded as a
negative influence in 59.8% (n = 64/107) of otolaryngology residents (slight negative: 40.2%, n = 43/107;
major negative: 19.6%, n = 21/107). The ORTA interview was estimated as having a more negative influence
on otolaryngology residents than on non-otolaryngology medical students who applied to a different specialty
(overall negative: 47.4%, n = 45/95; slight negative: 38.9%, n = 37/95; major negative: 8.4%, n = 8/95; P
=0.05).

Figure 4. Specialty reputation as difficult to match into was regarded as a negative influence in 45.2%
(n = 52/115) of otolaryngology residents (slight negative: 33.0%, n = 38/115; major negative: 12.2%, n
= 14/115). Reputation was estimated to have a more negative influence on non-otolaryngology medical
students who applied to a different specialty compared to otolaryngology residents (overall negative: 78.8%,
n = 82/104; slight negative: 25.0%, n = 26/104; major negative: 53.8%, n = 56/104; P < 0.001).

Figure 5. Advice from program directors was viewed as a negative influence in 6.5% (n = 7/107) of
otolaryngology residents (slight negative: 5.6%, n = 6/107; major negative: 0.9%, n = 1/107). This advice
was estimated to have a more negative influence on non-otolaryngology medical students who applied to a
different specialty (overall negative: 31.4%, n = 27/86; slight negative: 26.7%, n = 23/86; major negative:
4.7%, n = 4/86; P < 0.001).
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