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Abstract

Objectives: To examine applicant characteristics and behaviors associated with a suc-

cessful match into otolaryngology residency.

Methods: Self-reported survey data from applicants to otolaryngology residency

between 2018 and 2020 were obtained from the Texas STAR database. Character-

istics and predictors associated with a successful match were examined using Chi-

square tests, two-sided t-tests, and logistic regression models.

Results: A total of 315 otolaryngology residency applicants responded to the survey of

whom 274 matched (87%) and 41 did not match (13%). Matched applicants had a sig-

nificantly higher mean USMLE Step 1 score (P = .016) and Step 2 CK score (P = .007).

There were no significant differences in AOA status (45% vs 36%; P = .207), mean

number of applications submitted (70 vs 69; P = .544), and mean number of away rota-

tions (2.1 vs 2.0; P = .687) between matched and unmatched applicants. Significant

predictors of a successful match included receiving honors in 5 or more clerkships

(OR 2.0, 95% CI 1.0-4.0; P = .040), receiving honors in an ENT clerkship (OR 3.7, 95%

CI 1.0-12.9; P = .044), and having 3 or more peer-reviewed publications (OR 2.3, 95%

CI 1.1-4.5; P = .020). The majority of applicants (79.9%) matched at a program where

they either did an away rotation, had a personal geographic connection, or attended

medical school in the same geographic region.

Conclusions: Board scores, excelling on clinical rotations, and having productive

research experience appear to be strong predictors of a successful match in otolaryn-

gology. The majority of applicants report a personal or geographic connection to the

program at which they match.

Level of evidence: 4.
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1 | INTRODUCTION

Otolaryngology has historically been one of the most competitive

specialties,1 and many medical students consider matching into otolar-

yngology to be very difficult or even unattainable.2 Given the rela-

tively low number of first-year otolaryngology residency positions

available compared to other specialties, the match rate is largely

influenced by the number of applicants in any given cycle. This is

evidenced by recent trends in data from the National Resident

Matching Program (NMRP).3 For instance, 276 (95.8%) of the 288 U.

S. allopathic senior applicants matched into 315 available positions in

2018. In 2019, 308 (77.3%) of the 398 U.S. allopathic senior appli-

cants matched into 328 available positions. In 2020, 310 (73.6%) of

the 421 U.S. allopathic senior applicants matched into 350 available

positions.

With such large fluctuations in the match rate (73.6% to 95.8% in

the past three years for U.S. allopathic seniors), prospective otolaryn-

gology applicants may harbor significant uncertainty about their

chances of matching in any given cycle. To help mitigate this uncer-

tainty, applicants may feel the need to apply to increasing number of

programs,4,5 making it difficult for residency programs to distinguish

which applicants are most interested.6 Other strategies used by appli-

cants may include dual application to another specialty, taking a

research year, or completing multiple away rotations.

Despite the multiple strategies used by prospective applicants to

bolster their chances of matching, there is a paucity of objective data

available to help guide applicants on which characteristics and behav-

iors are associated with a successful match into otolaryngology. The

Texas STAR database contains unique self-reported survey data from

otolaryngology applicants during the 2018, 2019 and 2020 match

cycles, and it can help fill this gap in current knowledge.

2 | MATERIALS AND METHODS

This study was reviewed by the Institutional Review Board at the Uni-

versity of North Carolina at Chapel Hill and was considered exempt

on the grounds that it does not constitute human subjects research

under federal regulations.

2.1 | Sample selection

The sample consisted of all otolaryngology applicants during the

2018, 2019, and 2020 application cycles who responded to the Texas

STAR survey. The survey was distributed by the student affairs dean

at participating medical schools, and it was available for students to

complete between match day and April 10th of each application cycle.

The Texas STAR survey was distributed to participating allopathic and

osteopathic medical schools in the United States. Specific medical

schools were not disclosed in the dataset in effort to protect applicant

confidentiality. Therefore, subset analysis could not be performed for

applicants with and without a home otolaryngology program.

Furthermore, only one osteopathic medical school participant

responded to the Texas STAR survey between 2018 and 2020 so sub-

set analysis based on medical school designation could not be

performed.

In 2018, a total of 4802 out of 10 431 students responded at

78 participating medical schools (46% response rate). In 2019, a total

of 6127 out of 15 404 students responded at 108 participating medi-

cal schools (40.8% response rate). In 2020, a total of 7265 out of

15 783 students responded at 115 participating medical schools (46%

response rate). Among the applicants responding to the survey in

2018, 2019, and 2020, there were 68, 105, and 142 otolaryngology

applicants, respectively. The response rate for U.S. otolaryngology

applicants was 19.5%, 22.5%, and 27.8% in 2018, 2019, and 2020,

respectively, according to annual application numbers reported by the

Electronic Residency Application Service.7 Applicants designated as

international medical graduates (IMG's) were excluded from this anal-

ysis because the Texas STAR survey was not distributed to interna-

tional medical schools.

2.2 | Texas STAR survey

The survey asked applicants to report information as it would have

appeared on their residency application (ie, number of publications at

the time of application rather than at the time of survey completion).

Demographic information such as age, sex, and race was not collected.

USMLE Step 1 and Step 2 CK scores were reported within a 5-digit

range (ie, 220-224) to help protect applicant confidentiality. Medical

school geographic region was recorded using the Group on Student

Affairs (GSA) designations defined by the Association of American

Medical Colleges (AAMC): Central (CGSA), Western (WGSA), North-

east (NEGSA), and Southern (SGSA).

2.3 | Statistical analysis

The primary outcome of interest was otolaryngology match success.

Differences between matched and unmatched applicants were exam-

ined using Chi-square and two-sided t-tests. Univariate logistic regres-

sion models were used to assess for significant predictors of a

successful match. A post-hoc multivariable logistic regression model

was used to assess the association between timing of USMLE Step

2 CK score release and successful match after adjusting for USMLE

Step 1 score. A univariate logistic regression model was also used to

examine odds of match success with varying numbers of applications

submitted. A simple linear regression model was used to examine the

relationship between number of applications submitted and interview

offer index. Descriptive statistics were used to examine the number

of applicants reporting an away rotation or personal connection with

the program at which they matched.

All continuous variables were dichotomized at their median value

for logistic regression models. USMLE board scores were centered for

the analysis (ie, a score of 220-224 was centered at 222). Variables
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were examined for missing data and all were found to have less than

5% of missing observations except for AOA status (19 applicants, or

6%, without a home chapter) and Honors in ENT Clerkship (54 appli-

cants, or 17%, not reporting). A statistical significance criterion of

P < .05 was used for all testing. Stata 16.0 (College Station, TX) was

used for all analyses.

3 | RESULTS

3.1 | Characteristics of applicants by match
success

A total of 315 otolaryngology applicants responded to the Texas

STAR survey between 2018 and 2020. Of these, 274 (87%) matched

and 41 (13%) went unmatched. Differences between matched and

unmatched applicants were summarized (Table 1).

Compared to applicants who went unmatched, matched appli-

cants had a higher mean number of honored clerkships (4.6 vs 3.6;

P = .010), were more likely to have honors in an ENT clerkship (96.5%

vs 88.2%; P = .032), and had a higher mean USMLE Step 1 score (249

vs 245; P = .016) and USMLE Step 2 CK score (257 vs 252; P = .007).

Matched applicants also reported more research experiences (6.3 vs

5.2; P = .020) and had more peer-reviewed publications (4.3 vs 3.1;

P = .030) than unmatched applicants. There were no significant differ-

ences in Alpha Omega Alpha (AOA) status, Gold Human Honor Soci-

ety (GHHS) membership, couples match, second degree, research

year, number of abstracts/posters/presentations, volunteer experi-

ences, or leadership positions between matched and unmatched appli-

cants (Table 1).

Applicants applied to a mean number of 70.2 programs, and

this did not significantly differ between matched and unmatched

applicants (P = .544). Compared to applicants submitting 65 to

79 applications, there was no significant difference in match suc-

cess for applicants submitting 80 or more applications (OR 1.40,

95% CI 0.61 to 3.21; P = .433), 50 to 64 applications (OR 1.45,

95% CI 0.60 to 3.51; P = .409), or less than 50 applications (OR

0.79, 95% CI 0.28 to 2.25; P = .664). Matched applicants, however,

had a significantly higher interview offer index (# of interview

offers/# of applications) compared to unmatched applicants

(27.6% vs 19.0%; P = .004) (Table 1). There was a negative correla-

tion observed between number of applications submitted and the

interview offer index based on a simple linear regression model

(beta-coefficient = −0.004; P < .001).

TABLE 1 Characteristics of matched vs unmatched applicants

Matched (n = 274) Unmatched (n = 41) Total (n = 315) P-value

# Honored Clerkships (mean, SD) 4.6 (2.2) 3.6 (2.9) 4.5 (2.3) .010

Honors in ENT Clerkship 219 (96.5) 30 (88.2) 249 (95.4) .032

AOA 120 (46.7) 14 (35.9) 134 (45.3) .207

GHHS 49 (18.8) 5 (12.2) 54 (17.9) .300

Step 1 score, centered (mean, SD) 249 (11.1) 245 (12.8) 249 (11.4) .016

Step 2 CK, centered (mean, SD) 257 (9.8) 252 (12.5) 256 (10.3) .007

Couples Match 36 (13.1) 5 (12.2) 41 (13.0) .867

Second Degree 54 (19.7) 10 (24.4) 64 (20.3) .487

Research Year 39 (14.2) 9 (22.0) 48 (15.2) .200

Number of Research Experiences (mean, SD) 6.3 (2.8) 5.2 (2.7) 6.1 (2.8) .020

Number of Abstracts, Posters, or Presentations 7.2 (3.5) 6.3 (4.0) 7.1 (3.6) .112

Number of Peer-Reviewed Publications 4.3 (3.3) 3.1 (3.2) 4.2 (3.3) .030

Volunteer Experiences 7.3 (2.9) 7.5 (3.0) 7.3 (2.9) .720

Leadership Positions 4.8 (2.8) 4.3 (2.7) 4.7 (2.8) .276

Release Step 2 CK Scores After Mid-November 68 (25.1) 4 (10.0) 72 (23.2) .035

Number of applications 70.5 (18.6) 68.5 (21.7) 70.2 (19.0) .544

Number of interview invitesa 18.3 (9.3) 12.1 (10.5) 17.4 (9.7) <.001

Number of interviews attended 13.3 (4.3) 9.0 (5.6) 12.7 (4.7) <.001

Interview Offer Index (SD) 27.6 (16.3) 19.0 (19.0) 26.3 (16.9) .004

GSA Region NA

CGSA 64 (23.4) 7 (17.1) 71 (22.5)

NEGSA 61 (22.3) 12 (29.3) 73 (23.2)

SGSA 119 (43.4) 20 (48.8) 139 (44.1)

WGSA 30 (11.0) 2 (4.9) 32 (10.2)

aNumber of interview invites only available for 2019 and 2020 (n = 247).
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3.2 | Univariate logistic regression model assessing
for predictors of a successful match

In an unadjusted logistic regression model assessing for predictors of

a successful match, honors in an ENT clerkship (OR 3.7, 95% CI 1.0 to

12.9; P = .044), release of USMLE Step 2 CK score after mid-

November (OR 3.0, 95% CI 1.0 to 8.8; P = .043), 3 or more peer-

reviewed publications (OR 2.3, 95% CI 1.1 to 4.5; P = .020), and 5 or

more honored clerkships (OR 2.0, 95% CI 1.0 to 4.0; P = .040) were

the only variables that were significantly associated with a successful

match (Table 2 and Figure 1).

In a post-hoc model adjusting for USMLE Step 1 score, the associ-

ation between timing of USMLE Step 2 CK score release and a suc-

cessful match was no longer statistically significant (P = .087).

3.3 | Applicant connections with programs

Connections that applicants had with programs included (a) doing an

away rotation, (b) having a personal geographic connection to the pro-

gram, or (c) attending a medical school in the same geographic region

as the program.

The 315 applicants in this sample reported doing a total of

652 away rotations (mean 2.07, SD 1.19) per applicant. The number

of away rotations did not significantly differ between matched and

unmatched applicants (2.08 vs 2.00; P = .687).

In a stepwise univariate logistic regression model, the odds of a

successful match did not improve with doing an increasing number of

away rotations (Figure 2). Applicants doing at least one away rotation

had a marginally increased but non-statistically significant odds of

matching compared to applicants with no away rotations (OR 2.25,

95% CI 0.90 to 5.63; P = .084). There was no significant difference in

odds of matching with doing at least 2 (relative to less than 2) away

rotations (OR 1.01, 95% CI 0.50 to 2.06; P = .967), or doing at least 3

(relative to less than 3) away rotations (OR 0.86, 95% CI 0.44 to

1.68; P = .652).

Among matched applicants (n = 274), there were 95 (34.7%) who

reported matching at a program where they did an away rotation,

111 (40.5%) who reported matching at a program where they had a

TABLE 2 Univariate logistic regression model for predictors of
matching

OR and 95% CI P-value

Step 1 Score 250 or greater 1.8 (0.9 to 3.5) .088

Step 2 CK Score 255 or greater 1.9 (1.0 to 3.6) .065

5 or more Honored Clerkships 2.0 (1.0 to 4.0) .040

Honors in ENT Clerkship 3.7 (1.0 to 12.9) .044

AOA 1.6 (0.8 to 3.1) .210

GHHS 1.7 (0.6 to 4.5) .311

Couples Match 1.1 (0.4 to 3.0) .867

Second Degree 0.8 (0.4 to 1.6) .488

Research Year 0.6 (0.3 to 1.3) .204

6 or more Research Experiences 1.8 (0.9 to 3.4) .096

7 or more Abstracts, Posters, or

Publications

1.3 (0.7 to 2.5) .432

3 or more Peer-Reviewed Publications 2.3 (1.1 to 4.5) .020

7 or more Volunteer Experiences 1.1 (0.6 to 2.1) .825

4 or more Leadership Positions 1.4 (0.7 to 2.7) .320

Release Step 2 CK Scores After Mid-

Novembera
3.0 (1.0 to 8.8) .043

70 or more applications 0.9 (0.5 to 1.8) .844

aIn a post-hoc model adjusting for Step 1 score, step 2 CK release after

mid-November was no longer significantly associated with matching (OR

2.6, 95% CI 0.9 to 7.8; P = .087).

F IGURE 1 Forest plot of
odds ratios and 95% confidence
intervals for predictors of match
success
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personal geographic connection, and 156 (56.9%) who reported

matching at a program in the same geographic region (GSA) as their

medical school (Figure 3). In total, 219 (79.9%) of the matched appli-

cants reported matching at a program where they had at least one of

the aforementioned connections (away rotation, personal geographic

connection, medical school in same geographic area).

4 | DISCUSSION

This study uses unique applicant-reported information from the Texas

STAR database to examine characteristics and outcomes of applicants

to the otolaryngology match from 2018 to 2020. Our results suggest

that excelling on USMLE Step 1 and Step 2 CK, receiving honors in

clinical clerkships, and having peer-reviewed publications are impor-

tant predictors of applicant success. Other commonly discussed met-

rics such as AOA status, GHHS membership, and number of

applications submitted do not appear to be significantly associated

with otolaryngology match success. Finally, the overwhelming major-

ity of matched applicants (79.9%) report a connection to the program

at which they match, whether that be an away rotation, personal geo-

graphic connection, or medical school in the same geographic region.

These findings underscore the importance of well-known vari-

ables for otolaryngology applicant success such as board scores,

research, and clerkship grades.8-11 They also provide novel insight into

the importance of personal and geographic connections between

applicants and programs. Aspiring otolaryngologists can use this infor-

mation as an objective guide to assess their own competitiveness rela-

tive to past applicants. Furthermore, applicants can potentially save

time and money with the knowledge that doing two or more away

rotations and applying to more than 70 programs does not appear to

increase one's odds of match success.

The finding that many otolaryngology applicants match at a pro-

gram in the same geographic region of their medical school is

supported by other studies in current literature. In a cross-sectional

examination of 810 otolaryngology residents at 56 different programs,

Johnson et al. found that 58.4% of residents attended a program

within the same region as their medical school as defined by the

United States Census Bureau (Northeast, Midwest, South, and

West).12 In a different study using smaller geographic subdivisions

(9 in total), Gebhard et al, found that up to 40% of otolaryngology res-

idents match at a program in the same region as their medical

school.13

The findings from our stepwise analysis of away rotations,

coupled with the finding that 34.7% of applicants matched at a

program where they did an away rotation, may be useful for guid-

ing future applicants. Doing at least one away rotation appeared to

be beneficial for applicants in this dataset, with a non-significant

trend towards increased odds of match success (OR 2.25, 95% CI

0.90 to 5.63; P = .084). This trend was not observed for applicants

doing at least 2 or 3 away rotations. Collectively, these findings

suggest that otolaryngology applicants should consider doing at

least one away rotation at a program where they may hope to

match. These findings are supported by a recent cross-sectional

survey sent to U.S. otolaryngology residents and graduates, which

found that 32.7% of respondents matched at a program where

they did an away rotation and 90.7% of respondents found away

rotations to be valuable.14

F IGURE 3 Connections
between matched applicants and
the program at which they
matched

F IGURE 2 Odds ratios and 95% confidence intervals for odds of
matching based on number of away rotations
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Our analysis found no association between the number of appli-

cations submitted and odds of match success. This is an important

finding given the trend of increasing applications submitted per appli-

cant in recent years.15 While the mean number of applications submit-

ted by applicants in this sample was 70.2, applicants should be

counseled that submitting less applications does not appear to be det-

rimental to match success. In fact, we found that submitting more

applications is associated with a lower interview offer index (# of

interview offers/# of applications). This finding suggests that there

are diminishing returns for each additional application submitted.

Finally, it is worth noting that the mean number of interviews

attended by successful applicants in this sample was 13.3 (SD 4.3).

Applicants should be counseled that they may not need to go on more

than 13 to 14 interviews for a successful match. This would help com-

bat the inequality in interview distribution that has been observed

among otolaryngology applicants in past years.16

The association between release of USMLE Step 2 CK score after

mid-November and a successful match is an interesting finding, and

based on our post-hoc model, the effect appears to be driven by

USMLE Step 1 score. Applicants with a lower Step 1 score may be

more likely to take Step 2 CK earlier in effort to demonstrate

improvement, whereas applicants with a higher Step 1 score may

elect to postpone Step 2 CK to avoid the potential negative implica-

tions of a lower score. Our results suggest that delaying release of

Step 2 CK scores does not appear to have a significant impact on

match success when adjusting for Step 1 score.

This study has several limitations. The Texas STAR database did

not contain information about letters of recommendation, which are

considered by faculty to be one of the most important factors for oto-

laryngology match success.8 Additionally, it did not contain informa-

tion on medical school NIH-funding which has previously been shown

to correlate with otolaryngology match success.10 Another limitation

is the potential for selection bias. Although completion of survey was

voluntary, it is unknown if applicants completing the survey were rep-

resentative of all otolaryngology applicants during the study period. In

addition, there was regional bias in survey completion with 44.1% of

applicants from medical schools in the Southern GSA and only 10.2%

from the Western GSA. As a result, these findings may not be general-

izable to applicants from all states.

Another limitation is that the Texas STAR survey did not distin-

guish between different clerkship grading schemes at medical schools.

It is possible that medical students with a Pass/Fail grading system

reported “0” for the number of honored clerkships. We would expect

this to bias the results towards the null, as these students may still be

highly competitive applicants since a “Pass” would not necessarily

reflect suboptimal performance. Future research is warranted to bet-

ter understand the influence of clerkship grading scheme on match

outcomes. Finally, it is unknown how the findings from this study will

be influenced by new changes to the residency selection process such

as the transition of USMLE Step 1 to Pass/Fail17 and the implementa-

tion of preference signaling in otolaryngology.18

Despite these limitations, our study helps address an important

gap in literature for medical education in otolaryngology. It provides

objective evidence to help guide applicants on decisions such as away

rotations and number of applications to submit, and it quantifies the

relative importance of various factors in an application. This is espe-

cially relevant given the competitiveness of otolaryngology as a spe-

cialty. By providing medical students with transparent and evidence-

based information, stakeholders in the field can hope to attract rather

than discourage the next generation of otolaryngologists.

5 | CONCLUSION

Board scores, clerkship grades, and research productivity appear

to be the most important predictors of success in the otolaryngol-

ogy match. The vast majority of applicants match at programs

where they have a personal or geographic connection. These find-

ings can help aspiring otolaryngologists to navigate a competitive

application process.
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