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BACKGROUND: The Medical Student Performance Eval-
uations (MSPE) is a cornerstone of residency applications.
Little is known regarding adherence to Association of
American Medical Colleges (AAMC) MSPE recommenda-
tions and longitudinal changes in MSPE content.
OBJECTIVES: Evaluate current MSPE quality and longi-
tudinal changes in MSPE and grading practices.
DESIGN: Retrospective analysis.
PARTICIPANTS: Students from all Liaison Committee
on Medical Education (LCME)-accredited medical
schools from which the Stanford University Internal
Medicine residency program received applications be-
tween 2014–2015 and 2019–2020.
MAIN MEASURES: Inclusion of key words to describe
applicant performance and metrics thereof, including
distribution among students and key word assignment
explanation; inclusion of clerkship grades, grade distri-
butions, and grade composition; and evidence of grade
inflation over time.
KEY RESULTS: MSPE comprehensiveness varied sub-
stantially among the 149 schools analyzed. In total,
25% of schools provided complete information consis-
tent with AAMC recommendations regarding key
word/categorization of medical students and clerkship
grades in 2019–2020. Seventy-seven distinct key word
terms appeared across the 139 schools examined in
2019–2020. Grading practices markedly varied, with
2–83% of students receiving the top internal medicine
clerkship grade depending on the year and school.
Individual schools frequently changed key word and
grading practices, with 33% and 18% of schools start-
ing and/or stopping use of key words and grades,
respectively. Significant grade inflation occurred over
the 6-year study period, with an average 14% relative
increase in the proportion of students receiving top
clerkship grades.
CONCLUSIONS: A minority of schools complies with
AAMC MSPE guidelines, and MSPEs are inconsistent
across time and schools. These practicesmay impair eval-
uation of students within and between schools.
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INTRODUCTION

The medical student performance evaluation (MSPE), a sum-
mary letter written by medical school faculty on behalf of a
medical student applying to residency training programs, is a
core component of a residency application. The MSPE typi-
cally contains an applicant’s clinical and preclinical grading
information, as well as a statement of summative performance
over the applicant’s time in medical school. This compilation
of data weighs heavily in residency program directors’ deci-
sions regarding which candidates to invite for a limited num-
ber of interview slots and, ultimately, how to rank appli-
cants.1–3

Despite this central role in residency ranking decisions, our
institution4 and others5 have documented that prior to 2016,
the MSPEwas frequently incomplete and difficult to interpret.
In response to these quality issues, an Association of Ameri-
canMedical Colleges (AAMC) task force released recommen-
dations in 2016 to clarify and standardize data presented in the
MSPEs (Supplemental Appendix I) for Liaison Committee on
Medical Education (LCME)-accredited medical schools.6 The
recommendations called for inclusion of information regard-
ing “how final grades and comparative data are derived” and
to “provide school-wide comparisons if using the final ‘adjec-
tive’ or ‘overall rating.’” While criticized as insufficient to
address the deficits of the existing MSPE,7,8 these guidelines
were nonetheless expected to improve MSPE quality.
While one evaluation of MSPEs9 and a survey of internal

medicine residency program directors10 found MSPEs im-
proved by subjective and some objective measures since the
2016 updates, other studies reported substantial variability in
MSPE content that limited their utility.11,12 To our knowledge,
no longitudinal study ofMSPEs has been conducted to date. In
this study, we characterize the current and recent state of the
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MSPEwith a year-by-year systematic analysis ofMSPEs from
all schools with applications submitted to our residency pro-
gram between the 2014–2015 and 2019–2020 application
cycles, aiming to describe trends in guideline-concordance,
grading patterns, and MSPE practices over time.

METHODS

We conducted this study at Stanford University School of
Medicine in March–July 2020. The Stanford University insti-
tutional review board approved this study.

MSPE Selection

For each academic year between 2014–2015 and 2019–2020,
a randomly chosen MSPE from each school with at least one
applicant to the Stanford Internal Medicine Residency Pro-
gram was reviewed. Characteristics assessed were those con-
sistently reported among all MSPEs from a given school in a
given year; therefore, the selection of which student’s MSPE
from a given school to review for each year would not affect
the analysis.

MSPE Data Collection

Three members of our research team (R.T., A.F., S.S.)
assessed MSPEs for inclusion of a pre-specified set of charac-
teristics of key word and clerkship grade practices as previ-
ously described.4 These characteristics were defined based on
2016 AAMC updated recommendations for MSPE prepara-
tion.6 Each MSPE was reviewed unblinded by a single author,
with an independent review by a second author where the
initial evaluating author found the MSPE to be unclear. The
two authors then rigorously reexamined the MSPE in question
before reaching consensus. To ensure consistency in data
collection, the same teammember assessed theMSPE for each
school stratified alphabetically across the study period: Albert
Einstein College of Medicine to Northwestern University
Feinberg School of Medicine (S.S.), Oakland University
Beaumont School of Medicine to University of Illinois Carle
Illinois College of Medicine (R.T.), and University of Iowa
Carver College of Medicine to Yale School of Medicine
(A.F.). Schools were considered as separate institutions when
they provided distinct data (e.g., grade distributions), even
when they were grouped into single institutions by the LCME.
For key words, we noted whether key words were used at

all, and if so, whether a key word key, explanation of how
students were placed in key word categories, and/or distribu-
tion of key words among the student’s class were present; the
number of key words used; the individual words used; and
whether any explanation was clearly stated. If a distribution
was given, we recorded those figures. For clerkship grades, we
similarly noted whether grades were used, whether a distribu-
tion of grades and/or final grade breakdown (e.g., % clinical,

% shelf exam, % OSCE) were provided, and the number of
possible grades and recorded the grade distribution if given.

Data Analysis

We calculated descriptive statistics for all metrics, as well as
the number of distinct key words and clerkship grades.
To assess changes over time in key word and grade practi-

ces, we compared the earliest and latest MSPE data available
in our dataset for all schools with applications received in at
least 2 years during the study period. When feasible, we used
2014–2015 and 2019–2020 figures, but in some cases this was
not possible as our program did not receive an application
from every school in every year. We excluded schools from
longitudinal comparison if only 1–2 years of data were avail-
able. For schools with at least 3 years of data but where 2014–
2015 or 2019–2020 data were unavailable, we used data from
the closest year where data were available (e.g., for the initial
year, we used data from 2015–2016 if 2014–2015 data were
unavailable, or 2016–2017 if both 2014–2015 and 2015–2016
data were unavailable; for the final year, we used 2018–2019
data if 2019–2020 data were unavailable, or 2017–2018 data if
both 2018–2019 and 2019–2020 data were unavailable). We
used these earliest and latest values to calculate the change in
proportion of students receiving the highest key word and
grade for each clerkship and compared these initial and final
values by school with paired t-tests. We also compared the
proportion of schools using key words and using grades with
Fisher’s exact tests. All statistical tests were performed in R (R
Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Our sample totaled 149 schools over the 6-year study period,
including 139 schools for the 2019–2020 application cycle.
Here, we report the current practices from the 2019–2020
MSPEs, then characterize the changes in MSPEs over the
study period.

2019–2020
Main outcomes for key word and grade characteristics are
shown in Table 1. In total, 25% of schools met AAMC
recommendations for MSPE clarity and completeness.
Key Words. Seventy-seven distinct key words were used in
2019–2020 (Table 1). Key word frequency and percentile
ranges for the most commonly used words are depicted in
Table 2; the most common schema was “Good, Very Good,
Excellent, Outstanding” as has been previously reported.10

However, comparing individual schools in 2019–2020, it
was not uncommon to see this key word schema shifted
down—i.e., with “Very Good” as the bottom category, with
or without a different word after “Outstanding” as the top
category (e.g., “Exceptional” or “Distinguished”). Similarly,
the distribution was at times shifted up (e.g., with
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“Satisfactory” added in the bottom position, below “Good”).
For the 55 schools in the 2019–2020 sample using the word
“Outstanding,” it was the top word in 35 (64%), but for the
remaining 20 schools it denoted the second group or lower. A
student called “Outstanding” could potentially be in any per-
centile from 32 to 99, depending on the school; the label
“Superior” would place that student somewhere between the
21st and 99th percentiles, and a “Very Good” student might
land anywhere from the 0th to 71st percentiles. No school
included any key words with negative connotations, though
the word “Satisfactory” always represented the bottom cate-
gory when used.
We considered hypothetical 90th and 10th percentile stu-

dents. A 90th percentile student in 2019–2020 would have no
key word 30% of the time and would be considered “Out-
standing” 24% of the time, “Exceptional” 8% of the time, and
in another mathematically defined top grouping (e.g., top
quartile, top quintile) 19% of the time. A 10th percentile
student in 2019–2020 would have no key word 30% of the
time and a mathematically defined metric 19% of the time,
with the remaining key words dominated by “Good” (16%)
and “Very good” (12%). Interestingly, over a quarter (27%) of
students in the 10th percentile would not be in the bottom key
word category, largely due to the 8 of the 139 schools in the
sample including zero students in their bottom category; 5%
would not be in either the bottom or second-from-bottom
categories, and 4% of the time they would be assigned
“Excellent.”

Clerkship Grades. The variability in key word data extended
to clerkship grades. Figure 1 displays the distribution in
percentage of students receiving the top internal medicine
clerkship grades among medical schools. The median
percentage of students awarded this top grade was 34% with
a range from 2 to 75% (Table 1).
The mean, median, and mode number of grades used per

school was 4 (Supplemental Figure 1), though there was
significant variability across schools.

Changes over Time

The number of schools analyzed per year totaled 149 distinct
schools over the study period (Supplemental Table 1). Of
these, 8 schools had only 1–2 years of data over the study
period and were thus excluded from the comparison of change
between 2014–2015 and 2019–2020 academic years (N=141
schools included in longitudinal analysis). Of these 141
schools, 124 schools (87.9%) had 2014–2015 and 2019–
2020 MSPEs, with the remaining 17 schools’ data coming
from previous and/or subsequent years as detailed in the
methods.
KeyWords.The overall proportion of schools using keywords
did not change significantly between 2014–2015 and 2019–
2020 (66% and 68%, respectively; p = 0.7). Clarity among
those using key words increased: the proportion of key word-
using schools providing a distribution increased significantly
(83% versus 94% of key word users; p = 0.02), as did the
proportion of key word-using schools providing a clear expla-
nation of how students received their key word designation
(31% versus 55% of key word users; p = 0.002). The timing of
this improvement in percentage of schools providing a key
word distribution, shown in Supplemental Figure 2, suggests
that it likely represents a response to the 2016 AAMC recom-
mendations. Importantly, even with these improvements, only
slightly more than half of key word users at the end of the
study provided clear explanations consistent with AAMC
recommendations.6

No change occurred in the percentage of students who
received the top key word over the study period: 21% of
students received this top word at the beginning of the study,
and 22% at the end. However, practices varied widely across
schools over the timeframe examined. Among the 131 schools
with at least two data points for students in the top word
category over the study period, some schools kept roughly
similar distributions across the study period, but many others
displayed large-magnitude changes in the percent of students
awarded the top key word—ranging from decreasing that
percentage by 22 absolute percentage points to increasing it
by 31 absolute percentage points.
Just as notable was the frequency of change in whether an

individual school used key words, henceforth referred to as
churn, across the study period (Table 3). For those eleven
schools both introducing and discontinuing use of key words
over the study period, this couldmean either that they used key

Table 1 2019–2020 Main Outcomes

s N (%)

Total schools 139
Complete information on key words
and clerkship grades*

35 (25%)

Complete key word information,
incomplete clerkship grade information

15 (11%)

Incomplete key word information,
complete clerkship grade information

51 (37%)

Incomplete key word and clerkship
grade information

38 (27%)

Any key word data 95 (68%)
Key word key and some context† 89 (64%)
Complete key word data‡ 50 (36%)
Number of distinct key words§ 77
Percentage of students awarded top
key word designation, when applicable

Median: 25% of students
Range: 1%-50%

Any grade data 134 (96%)
Clerkship grade distributions 125 (89%)
Complete clerkship grade data‖ 86 (61%)
Percentage of students awarded top
internal medicine clerkship grade

Median: 34% of students
Range: 2–75%

*Clerkship grade distributions with clear explanation of grade
breakdown; key word distributions/key with clear explanation of how
students assigned to key word category
†Includes key word and distribution among categories, plus a key word
key and/or some explanation of how students are assigned to categories
‡Includes key word key with clear explanation of how students are
placed in key word categories and distribution among categories
§E.g., “Good/Recommend” was counted as equivalent to “Good,” as
was “Good Candidate”
‖Includes clerkship grade distributions with clear explanation of grade
breakdown
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words at the outset, then discontinued using them, then
restarted, or that they did not use key words at the outset,
introduced them, then discontinued using them during the
study period. Over one-third of schools made at least one
change in use of key words over the study period.

Clerkship Grades. The majority of schools (>95%) in all
study years used grades, and of those using grades, the
majority provided grade distributions (Supplemental
Table 2). Initially, a minority of schools provided information
regarding grade breakdown, but this increased significantly
from 11.2% of schools that used grades providing grade
breakdowns to 60.5% of schools that used grades providing
grade breakdowns between 2016–2017 and 2017–2018, likely
in response to AAMC guideline changes.6

Churn was present, but to a lesser degree than for key words.
Nine schools never used grades, eleven schools began to use
grades, and eleven schools stopped using grades over the
course of the study period; five additional schools both started
and stopped using grades (in either order) over the study period,
for a total of 18% of sample schools changing the use of grades.

To assess for the presence of grade inflation, we exam-
ined the change in proportions of students receiving the top
grade in all core clerkships (Supplemental Table 3). The
percentage of students receiving the top clerkship grade
varied widely across schools; for the internal medicine
clerkship, for example, 2–83% of students received the
top internal medicine clerkship grade depending on the year
and school.
Figure 2 shows the change from the initial average

percentage of students receiving the top grade across
clerkships. These relative changes ranged from 11%
inflation over the study period for internal medicine to
17% for pediatrics, neurology, and obstetrics/gynecolo-
gy, for an average of 14% inflation across all clerkships.
Alongside this trend of grade inflation, a significant
minority of schools demonstrated deflation in their
grades over the study period, with negative changes as
large as −61 percentage points (Supplemental Table 3).
Variability was high, as reflected in the large standard
deviations for change in students receiving the top grade
for all clerkships.

Table 2 Most Common Key Words and Characteristics, 2019–2020 (N = 97)

Key word or characteristic Frequency (%) Percentile
range

Frequency representing top
word (% of overall frequency)

Frequency representing bottom
word (% of overall frequency)

Outstanding 55 (56.7) 32–99 35 (63.6) 0
Very good 54 (55.7) 0–71 0 8 (14.8)
Excellent 51 (52.6) 0–87 0 0
Good 42 (43.3) 0–31 0 36 (85.7)
Mathematical term* 25 (25.8) N/A N/A N/A
Exceptional 15 (15.5) 65–99 13 (86.7) 0
Satisfactory 10 (10.3) 0–43 0 10 (100.0)
Superior 9 (9.3) 21–99 3 (33.3) 0
Distinguished 4 (4.1) 76–99 4 (100.0) 0
Use of “Good/Very
Good/Excellent/Outstanding”
schema

23 (23.7) N/A N/A N/A

Zero students in bottom category 8 (8.2) N/A N/A N/A

*E.g., quartile, quintile

Fig. 1 Distribution of percent of students receiving top medicine clerkship grade, 2019–2020
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DISCUSSION

In this systematic analysis of MSPEs from 149 medical
schools between 2014–2015 and 2019–2020, we find great
variation inMSPE practices bothwithin and across institutions
and marked grade inflation over time, as well as overall poor
adherence to AAMC recommendations.

Variation in Practices

In both our cross-sectional 2019–2020 results and over
time, a striking degree of variability within and across
schools emerges: nearly 80 distinct key word terms in a
single year and a correspondingly large number of ranking
systems, a range of 2 to 83% of students receiving the top
internal medicine clerkship grade, and more than a third of
schools changing whether they used key words over the
study period.
This variability makes comparative evaluation of students

difficult, as exemplified by our exploration of key words. For
example, “superior” only represents the top key word in
33.3% of cases, whereas “outstanding” represents the top
key word in 63.6% of cases. This discrepancy by school in
key word categorization for a given caliber of student under-
scores the arbitrariness of these terms. Even seemingly
straightforward mathematical descriptions are suspect. One
school placed 10% of students in a “top ten” category imply-
ing that this represented the top ten students, in a published
class size of 220; another’s bottom “quartile” contained just
4% of students.
Furthermore, even an experienced program director

could be mistaken, given the change within a school over
time (e.g., in whether a school is a relatively “hard” or
“easy” grader). This lack of standardization across schools
may disproportionately disadvantage smaller or lesser-
known medical schools that send fewer future residents
to a given residency program, since program directors are
less likely to have direct experience with those schools’
students on which to base their assessments of future
students, as well as smaller residency programs receiving
fewer applications for comparison from each given med-
ical school.

Grade Inflation

We identified significant clerkship grade inflation across
all core clerkships over a relatively short study period.
Grade inflation in itself causes a trend toward narrower
grade distributions that may complicate differentiation
among students.14,15 However, it is the variability dis-
cussed above—in this case, occurring simultaneously with
grade deflation seen at some schools—that impedes pro-
gram directors’ efforts to interpret grades. This variability
means that program directors cannot assume that all
schools inflate grades year over year, or that school X
tends to be an easy or hard grader, and interpret a given
student’s grades in that context. This further emphasizes
the need for data reporting to be standardized within and
between medical schools.8,13

Adherence to AAMC Recommendations

The changes in AAMC guidelines forMSPEs released in 2016
stressed inclusion of the derivation of final grades and com-
parative data, as well as school-wide comparisons. We note
some changes that were likely in response to these updated
recommendations: the number of schools providing grade
breakdown information increased in the years immediately
following guideline release, as did the number of schools
including a distribution of key words/rankings and an expla-
nation of how students received their key word designation. In
our 2016 MSPE analysis, we found that 51% of schools met
AAMC guidelines for the MSPE in 2013–2014;4 complete-
ness of 2019–2020 MSPEs using the former criteria shows
59% of schools meeting those old guidelines, suggesting some
improvement.
Still, it is disappointing that nearly 5 years after newAAMC

guidelines were released, just 25% of schools provided com-
plete key word and grade information based on these updated
recommendations. Whether the recommendations went far
enough has already been called into question,7,8,10 but it
appears that implementation of even these relatively conser-
vative recommendations has been limited.

Bias in Data Sources

Any discussion of data forming the basis of residency inter-
view and ranking decisions is incomplete without consider-
ation of the level of bias intrinsic to that data. In particular,
increasing recognition of deep bias in clerkship grades16,17

rightly raises the question of whether more schools should
move away from using clerkship grades at all. Indeed, many
prestigious institutions, including UCSF, Harvard, and Van-
derbilt, have discontinued the use of clerkship grades in recent
years, citing concerns over imprecision and bias.18 A growing
literature demonstrates the extent to which bias disproportion-
ately affects underrepresented minority students, both in clerk-
ship grades and in the descriptive words used throughout an
MSPE.17,19

Table 3 Churn in Key Word Usage (2014–2020)

Category N (total = 146*)

Ever used key word 115
Never used key word 31
Consistently used key word 65
Introduced use of key word 27
Discontinued use of key word 12
Both introduced and discontinued use of key word 11

*Only schools with at least two observations included; three schools
had only one observation each. For schools with missing data, we
assumed patterns before earliest observation and after latest observa-
tion continued; e.g., for a school with observations only in 2017–2018
and 2019–2020, but where key words were used in both those years,
this was counted as a school that likely used key words throughout
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We are sympathetic to this argument and committed to
rooting out and addressing bias all along the medical training
pathway. While we note that clerkship grades may be highly
imperfect and biased, the same is true of the other data sources
program directors use for decision-making. With the recent
conversion of USMLE Step 1 to reporting as pass/fail20 and
increasingly vague MSPEs, residency selection committees
are left to rely on fewer data points (which in themselves are
biased) when forming an overall impression of a candidate.
Given the limitations of the MSPE in its current form as

detailed above and the erosion of other data sources, what
information ought program directors use to make the nec-
essary decisions about interviewing and ranking? Frame-
works for improving inclusivity of resident recruitment
provide a useful starting point,21 but data is still required.
Letters of recommendation are nearly universally glowing;
one-page personal statements give a limited snapshot; re-
search and work experience can look quite similar across
the majority of medical students.22 For those invited for an
interview, interviews may provide the most biased of all the
available data23–26—perhaps surpassed only by a phone call
from a program director to a medical school contact for
assistance in understanding which applicants really would
be a “good fit,” at least from that given contact’s (by
definition biased) perspective.

Limitations

Our sample size over the study period was almost, but not
fully, complete; we did not receive applications from 6 of the
155 LCME-accredited schools (4%), and they were therefore
not included in this study. For some schools, we received
applications for only a subset of years of the study period
(e.g., a student applied from that school in 2014–2015 and
2016–2017 but not 2015–2016). As this study focused on
adherence to AAMC recommendations, which apply only to
these LCME-accredited schools, we did not analyze

applications from osteopathic schools or international medical
schools. The three members of our research team who
assessed MSPEs were unblinded, and we did not perform
formal inter-rater reliability assessment.

Conclusions

Years after updated AAMCMSPE guidelines were released, a
minority of schools comply with these recommendations, and
MSPEs are neither transparent nor consistent across time and
schools. Significant grade inflation occurred over the study
period, and variation in grade inflation/deflation was observed
between schools. Current MSPE practices impair comparison
of students within and between medical schools, leaving pro-
grams to rely on other biased sources of applicant data for
interview offers and ranking decisions. Whichever character-
istics a given residency program most values in its potential
applicants, this lack of transparency and consistency in report-
ing of medical student performance impedes its search—and
has the potential to especially disadvantage students from
smaller or less academically prestigious schools without a
longer track record of matching students to particular residen-
cy programs. Improved compliance with AAMC MSPE
guidelines could improve the residency application process
for applicants and programs alike.
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