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Abstract

Obijective: Application for otolaryngology residency is highly competitive, with letters
of recommendation (LORs) and applicant personal statements (PSs) representing
important components of the application process. However, their inherently subjec-
tive nature predisposes them to potential implicit bias. Otolaryngology has histori-
cally been predominated by male physicians and while implicit sex bias has been
demonstrated in LORs for application to residency of multiple specialties, data is
limited for otolaryngology.

Methods: LORs and PSs for all otolaryngology applicants to an academic medical
center during the 2019-20 and 2020-21 cycles were abstracted. Quantitative analy-
sis was performed using Linguistic Inquiry and Word Count 2015 (LIWC2015), a vali-
dated software application designed to analyze various emotional, cognitive, and
structural components of written text.

Results: LORs written for females were found to be written from a perspective of
higher expertise and confidence while LORs written for males were associated with a
more honest, personal, and disclosing tone. Moreover, LORs written for female appli-
cants were found to reference achievement and “grindstone” terminology more than
those written for men. No differences were observed in any word category between
PSs written by male and female applicants.

Conclusion: Minor linguistic differences exist in multiple domains between LORs
written for male and female applicants for otolaryngology residency. These tended to
favor female applicants, with their letters demonstrating higher clout, achievement,
and grindstone scores. This trend was unexpected in this historically predominantly
male specialty. While differences were statistically significant, the overall difference
in an entire letter of recommendation is likely subtle.

Level of Evidence: 3.
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1 | INTRODUCTION

Letters of recommendation (LORs) and personal statements (PSs)
represent critical components of medical student applications for
residency. They provide programs with insight into a candidate's
personality, character, work ethic, communication skills, and medical
aptitude that is not otherwise apparent from the other objective
components of the application (including grades, board scores, and
research experience). Results from the 2018 National Resident
Matching Program (NRMP) Residency Program Director Survey
highlight the importance of LORs, with only Step 1 of the
United States Medical Licensing Examination (USMLE) being cited
by a greater number of programs for use in selecting applicants to
interview.! Letters of recommendation are even more significant,
as beginning in 2022, USMLE Step 1 scores will be reported as
Pass/Fail, making it more difficult for programs to screen and select
applicants.

Although LORs are a crucial component of residency applications,
their inherently subjective nature predispose them to potential bias,
both explicit and implicit.? Implicit bias, by definition, is unconscious
and can skew one's judgment in either a positive or negative direc-
tion.2 Previous research has demonstrated sex bias in academia, with
LORs for men tending to be longer and containing more standout
adjectives (such as “excellent” or “exceptional”) and descriptors per-
taining to research.* LORs for residency applications in emergency
medicine, ophthalmology, general surgery, and transplant surgery also
demonstrate differences in language between letters or recommenda-
tion for men and women applicants.” 8

For example, in LORs for ophthalmology, letters written for male
applicants were determined to use more “authentic” words than those
written for female applicants. Additionally, letters written for male
applicants contained more “leisure” words and fewer “feel” words. In
transplant surgery, LORs for male applicants were significantly more
likely to contain terms such as “superb, intelligent, and exceptional”
and were more likely to contain the phrase “future leader.” Letter
writers were more likely to describe female applicants using terms like
“compassionate, calm, and delightful.”®

Prior research investigating LORs for otolaryngology residency
applications has largely focused on the development and use of a
standardized LOR, rather than directly investigating bias.” ** Two
studies have previously investigated the impact of applicant sex on
the content of their LORs for otolaryngology residency. Messner
and Shimahara (2008) found that men and women applicants were
similarly described, although men and women evaluators often
describe applicants differently, regardless of applicant sex.'® In con-
trast, Friedman et al. (2017) found that while standardized LORs
reduce sex bias, significant differences exist between the description

of men and women applicants.'® Neither study utilized the linguistic

analysis software used in this investigation that has become stan-
dard for similar analyses in recent years. Literature analyzing linguis-
tic differences in applicant personal statements (PSs) is markedly
limited; however, sex-based differences have been noted in applica-
tions to urology, internal medicine, pediatrics, and general surgery
that mirror gender stereotypes found in social psychology
research.”~2° To our knowledge, no publications to date have inves-
tigated sex-based differences in PSs of applicants to otolaryngology
residency.

According to the AAMC 2020 Physician Specialty Data Report, only
18.3% of active otolaryngologists were women.?* A better under-
standing of potential sex bias in residency applications is therefore
particularly relevant for otolaryngology, given this extreme sex imbal-
ance in the field. In this study, we sought to analyze the linguistic dif-
ferences of LORs and PSs from otolaryngology residency applications

on the basis of applicant sex.

2 | METHODS

21 | Study design, setting, and population

This study was a retrospective analysis of all LORs and PSs for all oto-
laryngology residency applications submitted to an academic medical
center during the 2019-20 and 2020-21 cycles (n = 928). Two appli-
cants from each cycle did not have LORs saved with their file and
were excluded from analysis. The study was approved by the organi-
zation's institutional review board. Electronic residency application
system (ERAS) files were pulled from internal department archives by
an administrative coordinator and applicants were assigned a unique
study identification number. Demographic information (including self-
reported sex, race, and ethnicity) as well as board scores and quantita-
tive research data were abstracted. Applicant characteristics can be
found in Table 1.

2.2 | Textanalysis
Text for LORs (n = 3505) and PSs (n = 928) were converted from
PDF to Microsoft Word using Adobe Acrobat Pro 2020 (Adobe
Systems, San Jose, California, USA). For those letters using a stand-
ardized template, the personal comments section at the end was cop-
ied for use as the narrative LOR. In order to standardize word counts
and linguistic analysis across LORs, only the text included between
the salutation and signature was exported. Quantitative analysis was
performed using LIWC 2015.%2

Six LIWC2015 word categories were chosen for use in this

analysis based on their relevance to applicant evaluation. These
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include “analytical thinking,” “clout,” “authenticity,” “emotional
tone,” “achievement,” and “power.” Five custom categories that
were previously defined in the literature were also used:
“grindstone,” “ability,” “standout,” “research,” and “teaching.”23
The details of the data dictionaries used for this analysis are
included in Supplemental Table S1. LIWC2015 analyzes bodies of
text by counting the occurrence of words from a specified word
category list and then dividing by the number of total words in that
text to calculate the word category frequency (expressed as a per-
centage). This frequency was averaged over all letters to calculate
the mean word frequencies for each category. The only exception
to these calculations are the four summary categories-analytical
thinking, clout, authenticity, emotional tone-which are scored
based on previously published algorithms.2* LIWC2015 rescales
the output for these variables so that they reflect a 100-point scale

ranging from O to 100. These variables are defined as follows:

e Analytical thinking-a high number reflects formal, logical, and hier-
archical thinking; lower numbers reflect more informal, personal,
here-and-now, and narrative thinking.

e Clout-a high number suggests that the author is speaking from the
perspective of high expertise and is confident; low clout numbers
suggest a more tentative, humble, even anxious style.

e Authentic-a high number is associated with a more honest, per-
sonal, and disclosing text; lower numbers suggest a more guarded,
distanced form of discourse.

e Emotional tone-a high number is associated with a more positive,
upbeat style; a low number reveals greater anxiety, sadness, or
hostility. A number around 50 suggests either a lack of emotional-

ity or different levels of ambivalence.

Statistical analysis

A total of 11 linguistic word categories were evaluated in this
study. Categories were chosen based on the authors' determination
of relevancy to LOR/PS content and usefulness in evaluation of
residency applicants. Three subsets of data were analyzed: ERAS
cycle 2019-20, cycle 2020-21, and the two cycles combined.
Within each sub-dataset, the mean differences between male and
female applicants of each quality/characterization/variable were
statistically assessed using t-test, when all the test's assumptions
were met, or the Mann-Witney U test. Multiple testing was cor-
rected using the Benjamini-Hochberg procedure to minimize false
discovery rate (FDR). All analyses were conducted using R 4.1.2
(R Core Team; Vienna, Austria), and p values <.05 were considered

statistically significant.

3 | RESULTS

From the application cycles studied, 3505 LORs and 928 PSs from
928 applicants were included for analysis. The total number of LORs
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TABLE 2 Differences in word categories between LORs written for male and female applicants to otolaryngology residency,

2019-2021 combined

LORs for females LORs for males

Word category Mean SD Mean SD p value
Analytical thinking 83.11 6.57 83.63 5.70 .54
Clout 82.86 4.78 81.94 5.11 .04
Authentic 5.32 2.86 6.05 4.09 .04
Emotional tone 95.19 4.00 94.82 4.36 41
Achievement 3.74% 0.69% 3.61% 0.67% .04
Power 3.14% 0.72% 3.10% 0.69% 46
Standout 0.68% 0.26% 0.69% 0.29% 74
Ability 0.76% 0.32% 0.73% 0.29% 46
Grindstone 1.17% 0.35% 1.12% 0.35% .04
Teaching 1.62% 0.52% 1.58% 0.49% 46
Research 1.57% 0.72% 1.51% 0.75% 26

Bold values significes p < 0.05.

TABLE 3 Differences in word categories between PSs written by male and female applicants to otolaryngology residency,

2019 to 2021 combined

Female PSs Male PSs

Word Category Mean SD Mean SD p value
Analytical thinking 88.16 7.68 8841 7.03 .98
Clout 40.12 12.62 39.66 12.48 .84
Authentic 61.60 18.11 61.09 17.99 .84
Emotional tone 84.26 14.46 83.07 14.48 27
Achievement 4.02% 1.26% 3.85% 1.20% 27
Power 2.65% 0.90% 2.61% 0.89% .84
Standout 0.33% 0.26% 0.32% 0.24% .98
Ability 0.67% 0.37% 0.63% 0.37% 27
Grindstone 0.75% 0.46% 0.74% 0.42% .98
Teaching 1.0% 0.58% 1.01% 0.68% .84
Research 0.93% 0.69% 0.97% 0.71% .84

per applicant ranged from two to five with a median of four. Applicant 4 | DISCUSSION

characteristics can be found in Table 1. There was no statistically sig-
nificant difference in number of letters per applicant or average length
of letter/PS on the basis of sex.

When analyzing all applicants, LORs written for female applicants
were found to have a higher mean score for clout (82.86 [4.78]
> 81.94 [5.11], p = .0396) and greater mean score for achievement
(3.74% [0.69%] > 3.61% [0.67%], p = .0396) and grindstone (1.17%
[0.35%] > 1.12% [0.35%], p = .0437) word usage. LORs written for
male applicants were found to have a higher mean authenticity score
(6.05% [4.09%] > 5.32% [2.86%], p = .0396) (Table 2). No differences
were observed in any word category between PSs written by male
and female applicants (Table 3). Differences in word categories
for LORs and PSs separated by application cycle can be found in
Supplemental Tables S2, S3, S4, S5.

Prior research outside of otolaryngology has demonstrated differ-
ences in the language of LORs used to describe male and female appli-
cants in numerous specialties.>"® However, this is not consistent
across all investigations regarding LORs in residency applications, as
an evaluation of sex-based differences in LORs to an orthopedic sur-
gery residency program reported that language used was overall simi-
lar between men and women.?®

The aim of this study was to elucidate the extent to which sex
bias is present in LORs of otolaryngology residency applicants. In a
historically male dominated surgical subspecialty, we hypothesized
that there may be an implicit bias favoring male applicants. What we
found was in fact the opposite, with the majority of statistically signifi-

cant differences in the language of LORs favoring female applicants.
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However, it is important to note that having statistical significance in
mean differences does not imply practical relevance. For example, our
analysis found that letter writers were statistically more likely to use
language referencing achievement and grindstone traits when discuss-
ing female applicants compared to their male counterparts (mean fre-
quency values of 3.74 +0.69% vs. 3.61 +0.67% (p =.0396) and
1.17 £0.35% vs. 1.12 £ 0.35% (p = .0437), respectively). Word cate-
gory frequency scores outputted by LIWC2015 are expressed as a
percentage of words that fall into the category. This means that a
0.1% difference in mean word frequency results from one additional
word from a category in a 1000-word LOR/PS., given that the average
length of letters in our sample was 388.85 words, program directors
and other evaluators are highly unlikely to view an applicant more
favorably solely due to a single additional descriptor per three letters
of recommendation.

When comparing the four summary categories, the greater
clout score in LORs written for females (82.86 vs. 81.94) would
suggest that those letters were written from a perspective of
greater expertise and confidence, while the greater authenticity
score in LORs written for males (6.05 vs. 5.32) suggests a more
honest, personal, and disclosing text. However, when these com-
parisons are viewed in the context of their 100-point scales, both
variables are similar for both male and female applicants despite
the statistically significant difference. Interestingly, similar studies
investigating LORs for residency applications to ophthalmology and
urology have also reported increased authenticity scores in letters
for male applicants.®2% The high-clout values for both groups sug-
gests that authors are universally confident in their assessments of
both male and female applicants, while the extremely low-
authenticity scores reflect a more guarded, distanced form of dis-
course used to describe both. Looking at the remaining summary
variables for the LORs, the high-analytical thinking values indicate
a more formal and logical writing style and the high-emotional tone
values reflect a positive, upbeat style.

This study additionally sought to determine whether male and
female applicants tend to inherently describe themselves differently
in their own PSs. We hypothesized that if male and female applicants
used different language to describe themselves, it might influence the
language used by evaluators to do the same; however, this proved not
to be the case as no differences were found between PSs on the basis
of sex. When looking at the four summary categories for PSs, similar
trends were observed for analytical thinking and emotional tone as
compared to their respective LORs, with high values in both signifying
formal yet upbeat styles. PS clout scores were universally much lower
than for their respective LORs and PS authenticity scores were uni-
versally much higher than their respective LORs. This suggests that
applicants write about themselves in a more tentative or humble tone,
but also in a more personal manner than their evaluators.

To our knowledge, this is the first study to examine both LORs
and PSs for applicants to otolaryngology residency. Prior research
investigating PSs in any capacity is limited across all specialties. Our
study is also the first to utilize the LIWC2015 linguistic analysis soft-
ware for the otolaryngology subspecialty to objectively compare these

texts across multiple word categories. In recent years, LIWC2015 has
become the standard tool for analyzing written language, particularly
among literature examining LORs in other specialties.

This study does have limitations. Utilizing data from applicants to
a single institution, does not include the entire national cohort of
applicants to otolaryngology residency. NRMP archives indicate that
there were 505 total otolaryngology applicants in the 2019-
2020 cycle and 559 in the 2020-21 cycle.?”?® The sample sizes of
452 and 476 included in this study represent 89.5% and 85.1% of the
total numbers for the 2019-20 and 2020-21 cycles respectively and
therefore still represent the vast majority of applications. Lastly,
although the word frequency calculation conducted by LIWC2015
has become widespread for linguistic analysis of LORs, its design does
not necessarily capture how a human reader will respond to a LOR or
PS. More advanced language analysis might be able to identify more

subtle differences in linguistics in the future.

5 | CONCLUSION

Minor linguistic differences exist in multiple domains between
LORs written for male and female applicants for otolaryngology
residency. These tended to favor female applicants, with their let-
ters demonstrating higher clout, achievement, and grindstone
scores. This trend was unexpected in this historically male domi-
nant specialty. While differences were statistically significant, the
overall difference in an entire letter of recommendation is likely

subtle.
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