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ABSTRACT

Objective: While gender differences in language for letters of recommendation have been identified in other
fields, no prior studies have evaluated the narrative portion of the emergency medicine (EM) standardized letter of
evaluation (SLOE). We aim to examine the differences in language used to describe male and female applicants
within the SLOE narrative.

Methods: Invited applicants to a 4-year academic EM residency program within a single application year with a
SLOE were included in the sample. Exclusion criteria were SLOE of applicants from non–Liaison Committee on
Medical Education (LCME) schools or first rotation SLOE not available for download. Data were collected on
applicant gender, age, rotation grade, Alpha Omega Alpha designation, and medical school rank. The previously
validated Linguistic Inquiry and Word Count (LIWC) program was used to analyze frequency of words within
categories relevant to letters of recommendation. Descriptive statistics, t-tests, and chi-square tests were
employed in analysis.

Results: Of 1,025 applicants within a single application year, 265 were invited to interview; 237 applicants had a
first rotation SLOE available for analysis. There were no differences between male and female applicants for
baseline characteristics. The median word count per SLOE narrative was 199; within the LIWC dictionary and
user-defined categories, words within the categories of affiliation and ability appeared more frequently for female
applicants.

Conclusions: Our results with respect to the SLOE narrative reinforce prior research that letters of
recommendation for female applicants highlight communal characteristics of teamwork, helpfulness, and
compassion. Contrary to prior research, ability words highlighting intelligence and skill appeared with greater
frequency for female applicants. No pervasive differences were found in other word categories. In this sample, the
standardized format of the SLOE resulted in letters that were relatively free of gender bias.

As early as two decades ago, it was noted that dis-
proportionately few women were applying to the

specialty of emergency medicine (EM) and pursuing
careers within academic EM.1 One facet of advance-
ment within academics is the letter of

recommendation, and a significant body of research
has been devoted to gender differences in language
used in these letters.2–5 Research has found that
women tend to be described using grindstone charac-
teristics such as capacity for hard work while men are
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described in terms of innate ability with more stand-
out adjectives.4,5 Letters for female applicants contain
fewer status terms and raise more doubt, and empha-
size communal qualities such as helping others and
maintaining relationships, which in turn have a nega-
tive association with hiring.3,6

In the application process to residency, EM educa-
tors have sought to standardize letters of recommenda-
tions to decrease the utilization of “code words” and
the time-consuming task of deciphering these letters.7–9

Since adopting the standardized letter of recommenda-
tion (SLOR) and now standardized letter of evaluation
(SLOE), it has become the most important factor in
selecting applicants for interview.10 Several iterations
of the SLOR and SLOE have been used. The current
SLOE simplifies the description of an applicant into
two sections, a quantitative evaluation of applicant
characteristics (commitment to EM, work ethic, clinical
abilities, prediction of success) and a short narrative
detailing noncognitive attributes.11 The intent of the
narrative portion of the SLOE is a succinct, focused
description of the applicant with respect to his or her
noncognitive attributes felt by educators to be essential
for successful EM residency training.
Despite the standardization of the SLOE, variability

continues to exist in the composition of the narrative.
Some of this variability is based on writer experience
or unnecessarily long commentary.12–14 Within the
EM literature, ethical guidelines for writing letters exist
but there are limited data on gender and its relation-
ship to language use in the letters.15 A review of the
EM literature revealed only one study evaluating gen-
der that examined association of the superlative “guar-
anteed match” SLOE ranking within writer/applicant
gender dyads (e.g., male/female, male/male). This
study found that the female writer/female applicant
combination was twice as likely to receive a “guaran-
teed match” ranking compared to all others.16

To our knowledge, no prior studies have evaluated
the narrative portion of the EM SLOE with respect to
gender. The aim of this study is to compare differ-
ences in language used to describe male and female
applicants in the SLOE narrative.

METHODS

Study Setting
Northwestern University’s EM residency (NUEM) is a
4-year, academic residency program with 58 total resi-
dents who train in an urban setting at Northwestern

McGaw Medical Center. Applications to NUEM resi-
dency program are accepted through the Electronic
Residency Application Service (ERAS), which trans-
mits applications, letters of recommendation, medical
student performance evaluations, and transcripts to
residency programs. Applicants must participate in the
National Resident Matching Program (NRMP) to be
eligible for selection to NUEM. This study was
approved by the Institutional Review Board at North-
western University.

Sample
Invited applicants to the NUEM residency for applica-
tion cycle 2015–2016 were included in the sample.
The narrative portion of the SLOE was included in
analysis. It is limited to 250 words and asks the writer
to “Please concisely summarize this applicant’s candi-
dacy including . . . (1) Areas that will require attention,
(2) Any low rankings from the SLOE, and (3) Any rel-
evant noncognitive attributes such as leadership, com-
passion, positive attitude, professionalism, maturity,
self-motivation, likelihood to go above and beyond,
altruism, recognition of limits, conscientiousness,
etc.”11 If applicants submitted more than one SLOE,
the SLOE from the first clinical rotation in EM was
included in analysis. Exclusion criteria were SLOE of
applicants from non–Liaison Committee on Medical
Education (LCME) schools (those that confer DO,
MBBS, MBBCh degrees), as well as applicants with a
first-rotation SLOE that was not available for down-
load. SLOE analysis began after all NRMP decisions
had been made and finalized.

Measurements
Measures obtained from the ERAS application for use
in describing the sample include: age at time of appli-
cation, gender, grade on the rotation corresponding to
the SLOE, Alpha Omega Alpha designation at the
time of application, if the letter was attributed to a
“group” of writers or to a single author, and gender of
the letter writer if it was written by a single author.
The national rank of applicants’ medical schools were
obtained from the application years’ US News and
World Report rankings in the research category.
A linguistic approach was taken to measure the lan-

guage use in the letters. The Linguistic Inquiry and
Word Count (LIWC) program is a validated text anal-
ysis software program that analyzes text files and com-
pares words within a text document to predefined
word dictionaries.17,18 LIWC reports the percentage of
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words that fall into 90 possible word categories com-
posed of over 6,400 words and word stems that reflect
emotions, thinking styles, social concerns, and parts of
speech. LIWC output reports the ratio of the words in
each category relative to the total word count of the
queried text file; this ratio is then converted into a
word count per category. LIWC software has been
used by three prior studies to analyze letters of recom-
mendation.2–4

Of the 90 default categories within the LIWC 2015
dictionary, we identified categories of particular interest
based on prior research utilizing LIWC in the context
of letters of recommendation and consensus of the
study team.4 These categories included positive emo-
tion (e.g., nice), negative emotion (e.g., nasty), tentative
words (e.g., maybe), certainty words (e.g., always), affili-
ation words (e.g. social), achievement words (e.g., suc-
cess), power words (e.g., superior), reward words (e.g.,
benefit), and risk words (e.g., doubt). Additionally,
LIWC software allows for user-defined dictionaries to
be created, and we employed an additional seven user-
defined dictionaries based on prior studies analyzing
gender differenced in letters of recommendation. Sch-
mader and colleagues4 created five user-defined LIWC
dictionaries based on the qualitative work of Trix and
Penska.5 These categories include grindstone traits
(e.g., diligent), ability traits (e.g., talented), standout
adjectives (e.g., exceptional), research terms (e.g., pro-
ject), and teaching terms (e.g., teach). Madera and col-
leagues3 created an additional two dictionaries based
on the social role theory and the work of Eagly6 in
communal and agentic characteristics. Communal
work behaviors include helping others or maintaining
relationships, and the adjectives in the user-defined
dictionary reflect this (e.g., kind, caring); whereas
agency comprises descriptions of independence and
self-confidence (e.g., ambitious, confident).

Procedure
SLOE narratives were downloaded from ERAS by
NUEM program coordinators and converted to Micro-
soft Word format. Stock sentences not related to appli-
cant characteristics, such as descriptions of the rotation,
were deleted prior to analysis.

Analysis
We used descriptive statistics to report applicants’
characteristics and assessed for differences by gender
using t-tests and chi-square tests as appropriate. Med-
ian word counts for the identified 16 categories of

interest (nine LIWC default categories, seven user-
defined dictionaries) were reported and differences
by gender were assessed using Wilcoxon rank sum
test. No prior studies have been performed on
SLOE narratives or letters of similar length (word
limit = 250); therefore, estimating word counts for a
power analysis was challenging. However, we esti-
mated that with our sample size of 237 (allocation
1.5 male/female) that we would have 80% power to
detect a difference of 0.37 mean words within a sin-
gle word category with a 5% Type I error (based on
estimated baseline word frequency per category of
three words). All analyses were performed using
Stata 13.1 (StataCorp).

RESULTS

There were 1,025 applicants to NUEM residency in
the single application cycle of study (2015–2016). Of
these, 265 applicants were invited to interview. 237
applicants had a first-rotation SLOE available for anal-
ysis. First-rotation SLOEs which were excluded
(n = 28) were those from applicants from non-LCME
schools or those for whom a first-rotation SLOE was
not available or unable to be downloaded (Figure 1).
The male-to-female ratio of applicants was approxi-
mately 1.5:1. Comparing male and female applicants,
there were no differences between groups for baseline
characteristics (Table 1).
The analysis of the letters with LIWC revealed a

median word count per SLOE narrative of 199 (male
applicant median [IQR] = 184.5 [129–255] words;
female applicant median [IQR] = 217 [144–258]
words; p = 0.22). Within LIWC dictionary and user-
defined categories, the frequency of affiliation (male
median [IQR] = 5 [3–7] words; female median
[IQR] = 6 [4–8]; p = 0.03) and ability (male median
[IQR] = 2 [1–3]; female median [IQR] = 2 [1–4];
p = 0.04) words were significantly different between
male and female applicants (Table 2). There were no
gender-based differences for the remaining 14 cate-
gories evaluated.

DISCUSSION

In this study, we found a difference in frequency of
certain descriptors used to characterize male and
female applicants. One predefined LIWC dictionary
category, affiliation, stood out as a group of words that
appeared in greater frequency for female applicants.
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Figure 1. Selection of SLOE for inclusion in analysis. LCME = Liaison Committee on Medical Education; DO = Doctor of Osteopathic Medi-
cine; IMG = International Medical Graduate; SLOE = Standardized Letter of Evaluation; MBBS, MBBCh = Bachelor of Medicine, Bachelor of
Surgery.

Table 1
Applicant Information

Variable Total (N = 237) Male (n = 142) Female (n = 95) p-value

Age (y) 27 (SD � 2.5) 27 27 0.45

Top 25 34% 36% 32% 0.49

Alpha Omega Alpha 39% 44% 32% 0.06

Rotation honors grade 66% 64% 68% 0.60

Table 2
Select LIWC Output Variables

Variable Total (N = 237) Male (n = 142) Female (n = 95) p-value

Word count 199 184.5 217 0.22

Words per sentence 15.6 15.4 16 0.37

Positive emotion 12 (8–7) 11 (8–17) 13 (9–18) 0.24

Negative emotion 1 (0–2) 1 (0–2) 1 (0–2) 0.09

Social 24 (16–33) 23 (16–33) 26 (17–36) 0.10

Cognitive processes 15 (10–23) 15 (10–22) 16 (11–23) 0.22

Affiliation 5 (3–7) 5 (3–7) 6 (4–8) 0.03

Achievement 10 (6–12) 10 (6–12) 10 (7–13) 0.33

Power 7 (5–10) 7 (5–10) 8 (5–11) 0.09

Reward 4 (2–6) 4 (2–6) 4 (2–6) 0.44

Risk 0 (0–1) 0 (0–1) 0 (0–1) 0.82

Standout 2 (1–3) 2 (1–3) 2 (1–4) 0.94

Ability 2 (1–3) 2 (1–3) 2 (1–4) 0.04

Grindstone 2 (1–4) 2 (1–4) 2 (1–4) 0.61

Teaching 3 (2–4) 3 (2–4) 3 (1–4) 0.63

Research 0 (0–2) 0 (0–2) 0 (0–1) 0.51

Communal 1 (0–2) 1 (1–2) 1 (0–2) 0.65

Agency 2 (1–3) 2 (1–3) 2 (1–3) 0.16

Data are reported as median (IQR).
IQR = interquartile range.
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Affiliation words as defined by the LIWC dictionary
include those emphasizing teamwork, helpfulness,
communication, compassion, and empathy. These
words are in line with the framework established by
Eagly,6 a psychologist well known for research on sex
differences in the workplace. Eagly posits that expected
and valued behaviors by women are communal (help-
ing others, maintaining relationships), while men
embody behaviors that demonstrate individual agency
(aggressiveness, assertiveness, independence, confi-
dence). The use of affiliation words on SLOEs may be
intended to highlight applicants’ dedication toward
patient care; however, these data demonstrate that
such topics are mentioned more frequently in the let-
ters of female applicants. This difference may result
from the female applicants having displayed more
communal behaviors than their male counterparts dur-
ing the rotation; alternatively, this difference may also
be the result of gender stereotypes.
Within user-defined categories, ability words (intelli-

gence, instinct, skill, competence, expertise) also
appeared with greater frequency for female applicants.
This finding is in contrast to prior research examining
letters of recommendation for medical school faculty
positions that determined that while women were
described in recommendation letters by their capacity
for hard work (e.g. “grindstone” characteristics), men
were described in terms of innate ability.5 The stan-
dardized questions posed to SLOE authors may have
contributed to this finding.
In contrast to prior research which found that let-

ters for female applicants raised more doubt (i.e., nega-
tive language, hedges, and faint praise),2,5 we found
no difference in negative language between SLOEs for
male and female applicants within our analysis. Three
other word categories in which there was no statistical
significance between groups were “standout,” “teach-
ing,” and “research.” Prior research using LIWC to
analyze letters of recommendation for chemistry and
biochemistry faculty applicants at a research university
determined that male candidates’ letters contained
more adjectives that made the candidate “standout”
(e.g., exceptional, unique).4 This difference was not
captured within our analysis. Finally, within the work
of Trix and Psenka,5 letters of recommendation rein-
forced the preexisting schema of women as teachers
and students and men as researchers and profession-
als. Our data did not reflect a difference in the cate-
gories of “teaching” and “research” with respect to
male and female applicants. It is possible that within

this sample, SLOE authors did not highlight teaching
and research characteristics as the role of the SLOE
narrative primarily serves to describe the applicant’s
performance during a clinical rotation. Additionally, in
contrast to prior studies wherein letters were for fac-
ulty positions, the role of applicants in our analysis
was that of the junior learner.
While some differences exist in language used to

describe male and female applicants, the SLOE narra-
tives in this sample are, as a whole, free of biased
descriptors. The standardization of the SLOE, with
specific prompts for the writer, strict word count guide-
lines, and a focus on qualities deemed important by a
group of educators may have resulted in fewer gender-
based differences between applicants.8,12,19 While
these results demonstrate a lack of bias in one format
of evaluation, recent studies suggest that implicit bias
persists within the process of evaluation of trainees,
including during residency: a recent multicenter study
by Dayal et al.20 highlights lower scores for female res-
idents in EM milestones ratings compared to male
peers as they progress through residency.

LIMITATIONS

Only SLOE narratives from applicants invited for
interview at a single academic EM residency program
were included in analysis. While limiting analysis to
narratives of invited applicants minimizes differences
due to confounders such as applicant competitiveness,
this also limits generalizability. It is possible that
greater differences in language may be revealed when
considering all applicants rather than only those
invited to interview. Similarly, the SLOEs of seven
applicants (2.6% of those invited) from non-LCME
programs were excluded from analysis. This may
decrease the variability of language within SLOE.
Widening the sample to all applicants (rather than
only “applicants invited to interview”) may show differ-
ent language use patterns for a more diverse range of
applicants. ERAS does not allow an individual pro-
gram to access SLOEs for applicants who have not
selected that program; therefore, a national sample is
not feasible using this methodology of data collection.
Validated word lists for “gendered” words are limited.
The paucity of words within these categories compared
to the LIWC dictionary may limit the ability to capture
biased language within the EM vocabulary. Word
count limitations of the SLOE format may have lim-
ited the statistical power to detect differences between
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genders within our sample size. Finally, as the majority
of letters were composed by a group of authors, we
were not able to evaluate relationships between author
gender and applicant gender with respect to language
used in the SLOE.

CONCLUSIONS

In a sample of SLOEs from a single residency program,
this linguistic analysis found differences in word fre-
quency between narratives of male and female appli-
cants for the categories of affiliation and ability; of the
16 total word categories investigated, no differences
were found for the other 14 categories. SLOE authors
are, as a whole, describing male and female applicants
to residency using similar language. A standardized for-
mat similar to the SLOE could be considered for other
specialties within the field of medicine, particularly for
those in which gender imbalance may be a concern.
While further study is necessary to determine whether
the dictionaries used in our research reflect the language
and values of emergency physicians, in this sample the
standardized format of the SLOE provided a framework
in which language used was relatively free of gender
bias.

The authors acknowledge Juan M. Madera, PhD, for sharing his
communal and agentic word dictionaries.
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