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IMPORTANCE It has been nearly 25 years since medical students were queried regarding their
perspectives on otolaryngology–head and neck surgery (OHNS) residency selection.
Understanding this viewpoint is critical to improving the current application process.

OBJECTIVE To evaluate the perceptions of 2016 OHNS residency applicants regarding the
application process and offer suggestions for reform.

DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional study of anonymous online
survey data, a 14-question survey was designed based on resources obtained from a
computerized PubMed, Ovid, and GoogleScholar database search of the English language
from January 1, 1990, through December 31, 2015, was conducted using the following search
terms: (medical student OR applicant) AND (application OR match) AND otolaryngology. The
survey was administered to 2016 OHNS residency applicants to examine 4 primary areas:
current attitudes toward the match, effect of the new Otolaryngology Program Directors
Organization personal statement mandate, sources of advice and information, and
suggestions for improvement. In January 2016, an email was sent to 100 program directors
asking them to distribute the survey to current OHNS applicants at their institution. One
follow-up reminder email was sent in February 2016. A link to the survey was posted on the
Otomatch.com homepage on January 28, 2016, with the last response received on March 28,
2016.

MAIN OUTCOME AND MEASURES Survey responses regarding the residency application
process.

RESULTS A total of 150 of 370 residency applicants (40.5%) responded to the survey. Of
these, 125 respondents (90.6%) noted applying to programs in which they had no specific
interest simply to improve their chances of matching. Applicants intended to apply to more
programs than they actually did (63.6 vs 60.8; r = 0.19; 95% CI, −0.03 to 0.40). Program
directors advised fewer applications than other sources; however, 58 respondents (38.7%)
did not receive advice from a program director. A total of 121 respondents (80.7%) found
online program information to be insufficient. Finally, 90 of 140 respondents (64.3%) noted
that they would agree to a hard cap on applications, among other suggestions for
improvement.

CONCLUSIONS AND RELEVANCE Several main themes emerged from the data, providing a
foundation for process improvement opportunities: careful consideration to applicant
mentorship, including peers; uniform set of criteria for residency program websites; and
investigating alternative match platforms, which may allow hard caps, flagging programs of
higher interest, or wave application cycles. Overall, the otolaryngology applicant provides a
unique perspective regarding the current state of the match and potential opportunities for
system-wide improvement.
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I t has been nearly 25 years, to our knowledge, since medi-
cal students were queried regarding their perspectives on
the otolaryngology–head and neck surgery (OHNS) resi-

dency application process. At that time, the average student
submitted 26 applications, which was considered an inordi-
nate number of applications per student, and a call was made
for reevaluation and reform of the process.1 However, more
than 2 decades later, OHNS programs are still seeking a uni-
versally adoptable solution to improve the efficacy of the ap-
plication process. In 2008, Baroody et al2 urged OHNS fac-
ulty to advise thoughtful restriction of applications to only 10
to 20 programs. A few years later, Christophel and Levine3 fur-
ther endorsed this proposal but suggested a more realistic up-
per limit of 45 applications per medical student. Other recom-
mendations to help curtail the application inundation have
included a program-specific secondary essay and an Elec-
tronic Residency Application Service (ERAS) cap on the total
number of applications allowed.4-7 This secondary essay sug-
gestion was adapted and implemented by the Otolaryngol-
ogy Program Directors Organization (OPDO) in the 2015 to 2016
match in the form of a single program-specific paragraph at the
end of each applicant’s personal statement.

Despite these thoughtful suggestions and actions from
OHNS leadership and program directors, application num-
bers per applicant have continued to steadily increase, reach-
ing an all-time high of 64.5 applications per medical student
in 2015.8 Thus far, the otolaryngology community has only
evaluated this challenge from a singular viewpoint, yet the ap-
plicants themselves largely contribute to this conundrum. We
present the results of our survey that evaluated applicant per-
ceptions of the 2016 OHNS application process and offer sug-
gestions for reform.

Methods
The literature relating to the burden of excessive applications
in the OHNS match process during the past 25 years was re-
viewed. A computerized PubMed, Ovid, and Google Scholar
database search of the English language from January 1, 1990,
through December 31, 2015, was conducted using the follow-
ing search terms: (medical student OR applicant) AND (appli-
cation OR match) AND otolaryngology. Additional articles were
identified from the references in these articles. From these
sources as well as informal discussions with multiple OHNS
program directors and current applicants, a 14-question sur-
vey was developed (eAppendix in the Supplement). The sur-
vey focused on 4 primary areas: current applicant attitudes to-
ward the OHNS application process, effect of the new OPDO
personal statement mandate, applicant sources of advice and
information, and suggestions for improvement. The research
protocol was determined to be exempt by the Brooke Army
Medical Center Institutional Review Board, and participant in-
formed consent was not required.

FREIDA Online, a database of residency and fellowship pro-
grams that is sponsored by the American Medical Association,
was used to identify current residency programs and obtain pro-
gram director email addresses. The 6 military residency pro-

grams in the database were excluded from consideration be-
cause of their lack of participation in the National Resident
Matching Program (NRMP), leaving 100 OHNS residency pro-
grams. In January 2016, an email including a brief background
on the survey and a link to the survey on SurveyMonkey was
sent to these 100 program directors, asking them to distribute
the survey to current OHNS applicants at their institution. One
follow-up reminder email was sent in February 2016. In addi-
tion, given the popularity of Otomatch.com among OHNS ap-
plicants, a link to the survey on SurveyMonkey was posted on
the Otomatch.com homepage on January 28, 2016, with the last
response received on March 28, 2016.

Descriptive statistics with relative frequencies were used
to assess the distribution of the survey responses. The me-
dian number of applications for each range was used to cal-
culate weighted means. These means were then used in cal-
culating Pearson correlations and effect size and 95% CIs using
Wilson approximation. Calculations were performed using SPSS
statistical software, version 22 (IBM Corp).

Results
Of the 370 applicants for OHNS residency in 2016, a total of
150 applicants responded to the survey, representing 40.5%
of the applicant population.8 To assess current attitudes, ap-
plicants were asked whether they had applied to programs in
which they did not have high interest to improve their chances
of matching to any program. Of the respondents, 125 (90.6%)
answered yes, whereas 13 (9.4%) responded no. Respondents
who answered no applied to the same mean number of pro-
grams as respondents who replied yes.

The survey also assessed the difference between the num-
ber of programs to which the applicants intended to apply at
the beginning of the application cycle vs the number to which
they actually applied. Results were notable for a 10.9% de-
crease in the number of respondents applying to more than 70
programs and a 9.2% increase in the number of respondents
applying to 41 to 50 programs. Figure 1 depicts response rates
by category, indicating that applicants applied to a fewer mean
number of programs than they originally intended (63.6 vs
60.8; r = 0.19; 95% CI, −0.03 to 0.40).

Key Points
Question What do otolaryngology applicants think about the
current residency application process, including suggestions for
reform?

Findings In this cross-sectional, anonymous survey of 2016
otolaryngology residency applicants, several themes emerged
from the data, including (1) the need for consistency of mentorship
and guidance, (2) development of a uniform set of criteria for
residency program websites, and (3) consideration of
opportunities to adjust or depart from the current system (eg,
hard caps, flagging, and wave application cycles).

Meaning Understanding the perspective of the otolaryngology
residency applicant is essential to improving the current
application process.
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In light of the differences between intended and actual
number of applications per applicant, 96 respondents (64.0%)
indicated that the OPDO-mandated, program-specific para-
graph did not affect the number of programs to which they ap-
plied. Of those respondents who reported being affected, 3
(2.0%) applied to more programs and 51 (34.0%) applied to
fewer. Of those respondents who applied to fewer, 27 of 49
(55.1%) reported doing so because they were not interested in
applying to particular programs after performing further re-
search to write personal statements, whereas 33 of 49 (67.4%)
cited not having enough time to complete program-specific
personal statements (respondents could select more than one
reason for submitting fewer applications).

When deciding on the number of programs to which to ap-
ply, OHNS applicants may receive advice from a number of
sources, including medical school deans, mentors, or advisers;
program directors; residents; or other medical students. The per-
centages of respondents who received advice from these sources
are presented in Figure 2. Of note, nearly one-third of all respon-
dents (deans, mentors, and advisers, 29.3%; program directors,
38.7%; residents, 28.7%; and medical students, 28.8%) did not
receive advice from any of these sources. Program directors rec-
ommended submitting fewer applications compared with
deans, mentors, or advisers; residents; or other medical students
(weighted mean number of recommended applications: deans,
mentors, and advisers, 54.2; program directors, 49.7; residents,
62.5; and medical students, 67.2). Apart from these members
of the OHNS community, commonly used resources for appli-
cation advice included previously published NRMP match data
(18 respondents [12.0%]), Otomatch.com (15 respondents
[10.0%]), match data from their own medical schools (3 respon-
dents [2.0%]), and StudentDoctor.net (2 respondents [1.3%]).
Other resources less commonly cited were Headmirror.com,
Doximity.com, medical school alumni, and Iserson’s Getting Into
a Residency.9

A total of 121 respondents (81.4%) found that less than half
of OHNS training program websites had enough information
to identify personally appealing aspects of that program. Only

4 of 150 respondents (2.7%) thought that 76% to 100% of
OHNS websites had enough information.

Thirty-nine respondents (26.0%) expected application re-
viewers to spend 0 to 5 minutes reviewing each application,
53 (35.3%) expected 6 to 10 minutes per application, 35 re-
spondents (23.3%) expected 11 to 15 minutes per application,
and 23 respondents (15.3%) expected more than 15 minutes per
application.

Ninety-eight (65.3%) of the 150 respondents gave sugges-
tions on how to improve the current application system to
allow more time to be spent on each application. The top sug-
gestions put forth by respondents are listed in the Table. Other
less common suggestions included requiring preinterview
teleconference or personality tests, offering and conducting
interviews in 2 waves, and increasing the cost of applications.

When asked whether they would agree with a standard-
ized limit to the number of applications that each applicant
could submit, 90 respondents (64.3%) answered that they
would agree, whereas 50 (35.8%) would not agree. The appli-
cants suggested limits of 40 or fewer (47 [57.3%]), 41 to 50 (26
[31.7%]), 51 to 60 (7 [8.5%]), and more than 60 (2 [2.4%]).

Discussion
The Match Today (2016)
During the past 2 decades, the mean number of applications
per applicant for OHNS has increased by approximately
250%.8 This increase has been more extreme in recent
years, leading some OHNS residency programs to feel that
they are “drowning in applications.”5(p695) Original proposed
solutions focused on improved communication and guid-
ance for medical students by suggesting an upper limit for
the number of applications.2,3 However, in subsequent
years, this number continued to increase, prompting mul-
tiple stakeholders to propose adding an additional step to
the process that requires a program-specific statement of
interest. As reported by Puscas and Esclamado,6 the addi-
tion of a secondary essay to Duke University’s application
process decreased the number of applications by 25%. How-
ever, as Chang and Erhardt4 observed, if this requirement
were applied uniformly to all programs, applicants would
likely increase their effort to meet the hurdle. As one
respondent to our survey stated, “In general, otolaryngol-
ogy residency applicants are resilient and won’t be stymied
by something as minuscule as a few extra sentences.”
Indeed, more than 90% of our respondents indicated that
they applied to programs in which they did not have a high
or specific interest just to ensure they had the best chance
of matching.

The 2016 preliminary ERAS match data also support
that sentiment. Although the mean number of applications
received per residency program decreased from 275 in 2015
to 225 in 2016, the number of applicants also decreased
from 443 to 370 during that time. In addition, the mean
number of applications per applicant decreased by only 3.7
(64.5 in 2015 to 60.8 in 2016).8 This finding may indicate
that the OPDO mandate for program-specific personal state-

Figure 1. Comparison of the Number of Programs to Which Applicants
Intended on Applying With the Number of Programs to Which They
Actually Applied
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ments may have prevented an additional increase in the
number of applications per applicant, but it did not greatly
reduce this number and certainly not by the 25% seen at
Duke University.6

Timing of the release of the OPDO mandate possibly in-
fluenced the lack of increase in the number of applications per
applicant. Of the 34.0% of respondents who applied to fewer
programs secondary to the OPDO mandate, more than two-
thirds cited not having enough time to complete the state-
ments. In contrast, future applicants will have the benefit of
advanced warning, which may limit its effectiveness. Still, the
OPDO mandate appeared to have some effect in pushing ap-
plicants to make program selections on the front end of the ap-
plication process, as evidenced by the 27 respondents (18.0%
of total respondents) who applied to fewer programs because
they lost interest in applying to some programs after perform-
ing further research to write their personal statements.

Advisers
Previous publications2,3 have suggested that faculty and pro-
gram directors in OHNS should advise students to apply to
fewer programs. Analysis of the data indicated that program
directors advised significantly fewer applications per stu-
dent than any other source (dean or faculty, residents, and stu-
dents). However, 45.6% of program directors still advised stu-
dents that they should apply to more than 40 programs.

A trend was also noticed toward advising more applica-
tions when the adviser was temporally closer to the match pro-
cess (residents and students). Because residents have more re-
cent experience and success applying in the OHNS match, their
opinion carries particular weight. This inconsistency in ad-
vice given to students may help to explain why application
numbers continued to increase.

Although most students are receiving advice from vari-
ous sources, there are still significant disparities. Program di-
rectors may have been adhering to the recommendations; how-
ever, medical students and residents may actually exert the
greatest influence on the number of programs to which an ap-
plicant applies. This finding highlights the need to encourage
appropriate guidance from peers and advisers.

Resources
Apart from residents and other fourth-year students, the sur-
vey also shows that many applicants used online resources
from the NRMP (12.0%) to discussion boards on Otomatch.com
(10.0%). Kozin et al10 analyzed Otomatch.com traffic data and
found that the most commonly viewed discussion threads were
regarding program-specific information and interviews. Their
work suggested that applicants were mostly interested in rela-
tively basic questions regarding “operating case volume, faculty
depth, and research opportunities.”10(p463)

In 2014, Svider et al11 found that less than half of OHNS pro-
gram websites displayed data for case numbers, call sched-
ules, surrounding location, and career paths of past gradu-
ates. This finding was exemplified by one applicant who noted,
“Some websites were completely inadequate, leaving the only

Figure 2. Number of Applications Recommended by Deans, Mentors, and Advisers; Program Directors; Residents; and Medical Students
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Table. Respondents’ Suggestions for Improvement
to the OHNS Match Process

Suggestion

Respondents
Endorsing,
No. (%)
(n = 98)

Establish a hard cap on the number of applications
allowed per applicant

43 (43.8)

Increase information and transparency (statistics of past
applicants to interview and match at the program,
ERAS filters used, and more detailed program information)
on program websites

12 (12.2)

Increase the number of faculty members reviewing
applications

5 (5.1)

Increase the amount of time given to faculty to review
applications

4 (4.1)

Create a limited number of flags in ERAS that applicants
can send to programs of special interest

4 (4.1)

Use filters while downloading applications from ERAS
(for step 1 scores, grades, and AΩA membership)

4 (4.1)

Limit the number of interviews an applicant can hold
or attend

3 (3.1)

Send out secondary applications 3 (3.1)

Made no suggestion but expressed strongly negative
feelings against OPDO personal statement requirement
and suggested its removal

9 (9.2)

Abbreviations: AΩA, Alpha Omega Alpha; ERAS, Electronic Residency
Application Service; OHNS, otolaryngology–head and neck surgery;
OPDO, Otolaryngology Program Directors Organization.
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thing to write about in a paragraph is: (1) generic things about
ENT [ear, nose, and throat], (2) the city in which the program
is located, and (3) if you happen to know anybody. Nobody
wants to read that.” In the absence of official website infor-
mation, it appeared that students often have relied on infor-
mation recorded on Otomatch.com.

We recommend identifying a uniform set of criteria that
should be included on every program website to provide more
comprehensive information to applicants, not only for use in
the final paragraph but also in narrowing their programs of in-
terest earlier in the application process. The otolaryngology-
focused website Headmirror.com provides OHNS residents and
interested medical students a centralized resource for infor-
mation, including subspecialty choices, tips on the match pro-
cess, and educational links. This site currently provides di-
rect links to all OHNS program websites. Such a website could
offer a consistent resource for residency programs to ensure
that the link to their own site was accurate and provides thor-
ough and pertinent information for applicants.

ERAS Adjustments or Departure?
The sharp increase in application numbers during the past
10 years has caused many in the OHNS community to con-
sider the idea of placing a hard cap on the number of appli-
cations per applicant. As Naclerio et al5 observed in 2014,
the current system lacks the ability to identify applicants
who are genuinely interested. By limiting the number of
applications to 20 per applicant, they argue that applicants
will be forced to decide their preferred programs earlier in
the application process. Chang and Erhardt4 also discussed
the possibility of an application cap but argued that this
would require a departure from ERAS to an independent
match system and may also stifle diversity of applicants
because many applicants will not be willing to stray far from
programs of greatest familiarity.

The idea of an application cap is not exclusive to OHNS fac-
ulty or residents. Before even being queried on this subject
(question 13), 43 of 98 respondents (43.8%) suggested a hard
cap on applications. Although there does not appear to be a
clear consensus on this hard limit, 70.7% of those who agreed
to the idea of a cap suggested between 31 and 50 applications
per applicant. If these limits were applied to the 2016 match,
programs would have required 15.2 to 24.5 hours to review ap-
plications if each application was reviewed for 8 minutes. Put
another way, by using such a cap, programs could review an
application for a mean of 11.6 to 18.7 minutes, spending the
same total amount of time that Chang and Erhardt4 sug-
gested was spent in the 2015 match (35.9 hours). Thus, an ap-
plication limit clearly provides an opportunity for programs
to invest more time per application. A few respondents to the
survey also suggested a modification to the current system: a
limited number of application flags allowed per applicant. By
flagging programs during the application process, applicants
can indicate programs of particular interest, helping pro-
grams differentiate between applicants with a sincere inter-
est and those merely applying to a large number of programs.
The option of flagging programs will also push applicants to
make thoughtful decisions early in the application process. This

option, however, would likely also require a departure from
ERAS. Another potential modification to the current system
could capitalize on a wave application process. During an ini-
tial application window, students may be able to apply to a lim-
ited number of programs (eg, 20 or 30 programs). Programs
would then receive these applications, which would be smaller
in number, and make an initial set of interview offers. Then,
an additional application window would open, with or with-
out a cap on the number of programs. Conceivably, some stu-
dents may be satisfied with the number of programs to which
they have received interviews and would not submit any fur-
ther applications during this time. Again, this may help appli-
cants focus on those programs with which they have a genu-
ine interest earlier in the process. It may also limit the overall
number of applications that a given program receives. This op-
portunity is unlikely to be possible using the ERAS and NRMP
but is a possibility with the SF Match (Dennis Thomatos, BS,
SF Matching Program, oral communication, May 27, 2016).

Limitations
There are several limitations to this study. The survey instru-
ment was developed from an informal literature review and
was not proved to be a validated tool before administration.
In addition, the applicant response rate was only 40.7%,
which although fairly robust for a survey, did not capture
most of the applicants. One possible cause of this limitation
is reliance on programs and Otomatch.com for distribution
of the survey, which may have resulted in students who did
not use Otomatch.com or reapplicants to be unintentionally
excluded. Finally, applicants who were strongly pleased or
displeased with the application process or OPDO paragraph
may have been more likely to complete the survey, limiting
the generalizability of this study. However, the survey was
closed before the 2016 match day, which could have helped
to reduce this source of bias.

Conclusions
This is the first study in 25 years, to our knowledge, to survey
applicants regarding their perspectives on the OHNS resi-
dency application process. Several main themes emerged from
the data that were analyzed. Significant inconsistencies still
exist in the advising of applicants with regard to the number
of programs to which they should apply. Careful consider-
ation must be given to the effect of peer advisers to the resi-
dency application process. The OPDO paragraph require-
ment had a subtle effect on applications; however, there are
obvious deficiencies in the program-specific information that
is available. Opportunities to develop a universal set of crite-
ria to be provided from each residency program on their web-
site should be encouraged. In addition, a specialty-focused
website, such as Headmirror.com, could be used as an acces-
sible and consistent point of reference for prospective appli-
cants to locate this material. Alternative match platforms,
which may allow for hard caps, flagging, or wave application
cycles, could be investigated. The intent of this study was to
identify opportunities for improvement of the OHNS applica-
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tion process by taking into account the perspective of the ap-
plicants. Numerous suggestions have been provided that may
reduce the number of applications received by a given pro-

gram, allowing more time for review of each application, with
the ultimate goal to assist the student and program in obtain-
ing a match of the best fit.

ARTICLE INFORMATION

Accepted for Publication: February 19, 2016.

Published Online: May 25, 2017.
doi:10.1001/jamaoto.2017.0231

Author Contributions: Drs Laury and Bowe had full
access to all the data in the study and take
responsibility for the integrity of the data and the
accuracy of the data analysis.
Study concept and design: All authors.
Acquisition, analysis, or interpretation of data: All
authors.
Drafting of the manuscript: All authors.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Ward, Pingree.
Administrative, technical, or material support:
Pingree, Laury.
Study supervision: Laury, Bowe.

Conflict of Interest Disclosures: All authors have
completed and submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest and
none were reported.

Disclaimer: The views expressed herein are those
of the authors and do not reflect the official policy
or position of Brooke Army Medical Center, the US
Army Medical Department, the US Army Office of
the US Surgeon General, the US Department of the

Army, the US Department of Defense, or the US
government.

Additional Contributions: Mark Wax, MD, Oregon
Health & Science University, Portland, provided his
insights and input during the development of the
survey. Justin Golub, MD, Columbia University
Medical Center, New York, New York, and Sam
Reyes, MD, Buffalo ENT Specialists LLP, Buffalo,
New York, posted the survey link on
Otomatch.com, which was incredibly helpful for
additional recruitment.

REFERENCES

1. Stringer SP, Cassisi NJ, Slattery WH.
Otolaryngology residency selection process:
medical student perspective. Arch Otolaryngol
Head Neck Surg. 1992;118(4):365-366.

2. Baroody FM, Pinto JM, Naclerio RM.
Otolaryngology (urban) legend: the more programs
to which you apply, the better the chances of
matching. Arch Otolaryngol Head Neck Surg. 2008;
134(10):1038.

3. Christophel JJ, Levine PA. Too much of a good
thing. JAMA Otolaryngol Head Neck Surg. 2014;140
(4):291-292.

4. Chang CW, Erhardt BF. Rising residency
applications: how high will it go? Otolaryngol Head
Neck Surg. 2015;153(5):702-705.

5. Naclerio RM, Pinto JM, Baroody FM. Drowning in
applications for residency training: a program’s
perspective and simple solutions. JAMA Otolaryngol
Head Neck Surg. 2014;140(8):695-696.

6. Puscas L, Esclamado R. Use of a secondary essay
in the residency application process. JAMA
Otolaryngol Head Neck Surg. 2015;141(7):591-592.

7. Kaplan AB, Riedy KN, Grundfast KM. Increasing
competitiveness for an otolaryngology residency:
where we are and concerns about the future.
Otolaryngol Head Neck Surg. 2015;153(5):699-701.

8. Association of American Medical Colleges.
Preliminary Data (ERAS 2016). https://www.aamc
.org/services/eras/stats. Accessed March 8, 2016.

9. Iserson KV. Iserson’s Getting Into a Residency:
A Guide for Medical Students. 6th ed. Tucson, AZ:
Galen Press; 2003.

10. Kozin ED, Sethi RK, Lehmann A, et al. Analysis
of an online match discussion board: improving the
otolaryngology–head and neck surgery match.
Otolaryngol Head Neck Surg. 2015;152(3):458-464.

11. Svider PF, Gupta A, Johnson AP, et al. Evaluation
of otolaryngology residency program websites.
JAMA Otolaryngol Head Neck Surg. 2014;140(10):
956-960.

Perspectives on the Otolaryngology Residency Application Process Original Investigation Research

jamaotolaryngology.com (Reprinted) JAMA Otolaryngology–Head & Neck Surgery August 2017 Volume 143, Number 8 787

© 2017 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 06/07/2020

http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamaoto.2017.0231&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2017.0231
https://www.ncbi.nlm.nih.gov/pubmed/1554464
https://www.ncbi.nlm.nih.gov/pubmed/1554464
https://www.ncbi.nlm.nih.gov/pubmed/18936346
https://www.ncbi.nlm.nih.gov/pubmed/18936346
https://www.ncbi.nlm.nih.gov/pubmed/24503930
https://www.ncbi.nlm.nih.gov/pubmed/24503930
https://www.ncbi.nlm.nih.gov/pubmed/26243024
https://www.ncbi.nlm.nih.gov/pubmed/26243024
https://www.ncbi.nlm.nih.gov/pubmed/24993023
https://www.ncbi.nlm.nih.gov/pubmed/24993023
https://www.ncbi.nlm.nih.gov/pubmed/25951121
https://www.ncbi.nlm.nih.gov/pubmed/25951121
https://www.ncbi.nlm.nih.gov/pubmed/26187905
https://www.aamc.org/services/eras/stats
https://www.aamc.org/services/eras/stats
https://www.ncbi.nlm.nih.gov/pubmed/25550223
https://www.ncbi.nlm.nih.gov/pubmed/25188904
https://www.ncbi.nlm.nih.gov/pubmed/25188904
http://www.jamaotolaryngology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoto.2017.0231

