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ABSTRACT
Phenomenon: Performance during the clinical phase of medical school is associated with
membership in the Alpha Omega Alpha Honor Medical Society, competitiveness for highly
selective residency specialties, and career advancement. Although race/ethnicity has been
found to be associated with clinical grades during medical school, it remains unclear
whether other factors such as performance on standardized tests account for racial/ethnic
differences in clinical grades. Identifying the root causes of grading disparities during the
clinical phase of medical school is important because of its long-term impacts on the career
advancement of students of color. Approach: To evaluate the association between race/eth-
nicity and clinical grading, we examined Medical Student Performance Evaluation (MSPE)
summary words (Outstanding, Excellent, Very Good, Good) and 3rd-year clerkship grades
among medical students at the University of Washington School of Medicine. The analysis
included data from July 2010 to June 2015. Medical students were categorized as White,
underrepresented minorities (URM), and non-URM minorities. Associations between MSPE
summary words and clerkship grades with race/ethnicity were assessed using ordinal logistic
regression models. Findings: Students who identified as White or female, students who were
younger in age, and students with higher United States Medical Licensing Examination Step
1 scores or final clerkship written exam scores consistently received higher final clerkship
grades. Non-URM minority students were more likely than White students (Adjusted Odds
Ratio¼ 0.53), confidence interval [0.36, 0.76], p¼ .001, to receive a lower category MSPE
summary word in analyses adjusting for student demographics (age, gender, maternal edu-
cation), year, and United States Medical Licensing Examination Step 1 scores. Similarly, in
four of six required clerkships, grading disparities (p< .05) were found to favor White stu-
dents over either URM or non-URM minority students. In all analyses, after accounting for all
available confounding variables, grading disparities favored White students. Insights: This sin-
gle institution study is among the first to document racial/ethnic disparities in MSPE sum-
mary words and clerkship grades while accounting for clinical clerkship final written
examinations. A national focus on grading disparities in medical school is needed to under-
stand the scope of this problem and to identify causes and possible remedies.
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Background

Understanding predictors of clinical performance in
medical school is important because clinical perform-
ance is associated with membership in the Alpha
Omega Alpha (AOA) Honor Medical Society, resi-
dency selection, and career advancement.1–5 Academic
performance benchmarks such as preclinical grade
point average6 and standardized exam scores6–8 have
long been associated with clinical performance in

medical school. More recently, nonacademic factors,
such as race/ethnicity,9 clerkship order,10,11 gender,12

and assertiveness/extraversion,13,14 have been found to
be associated with clinical performance in medical
school as well. However, the degree to which nonaca-
demic factors interact with academic performance
benchmarks is not well understood, as race/ethnicity
has been found to be associated with medical school
standardized exam scores7,15 and clinical performance
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independently.9 There are limited data that explore
the concurrent interaction of race/ethnicity with
standardized exam scores and clinical performance in
medical school. As a result, it remains unclear if the
association between race/ethnicity and clinical per-
formance is fully accounted for by disparities in
standardized exam scores, or if there exist other, inde-
pendent and potentially unrecognized factors media-
ting or moderating the association of race/ethnicity to
clinical performance.

In a recent study of applicants to medical residen-
cies in the United States, Black and Asian medical stu-
dents were found to be less likely than their White
counterparts to be members of AOA after accounting
for United States Medical Licensing Examination
(USMLE) Step 1 scores.16 This suggests a need to fur-
ther elucidate the role of race/ethnicity in the evalu-
ation of clinical performance in medical school.

After an internal review of AOA membership at
University of Washington School of Medicine
(UWSOM) revealed racial/ethnic disparities, we ques-
tioned the role of race/ethnicity in the evaluation of
student clerkship performance during the 3rd year
because consideration for AOA membership requires
that students perform in the top 25% of the class aca-
demically. We subsequently studied the association
between race/ethnicity and required 3rd-year clerkship
grades and Medical Student Performance Evaluation
(MSPE) summary words at UWSOM.

Methods

Study Setting: During required 3rd-year clerkships in
Family Medicine, Internal Medicine, Obstetrics/
Gynecology, Surgery, Psychiatry, and Pediatrics, stu-
dents at UWSOM rotate through many clinics and
hospitals at more than 100 clinical sites throughout
Washington, Wyoming, Alaska, Montana, and Idaho.
More than 4,000 clinical faculty, residents, and fellows
evaluate students during these required 3rd-year clerk-
ships. Demographic data for these evaluators were
not available.

Third-year clerkship grades at UWSOM are based
on both written final exams and clinical performance
as determined by one or more clinical preceptors.
Clinical performance is based on a grading rubric17

with each required clinical clerkship using its own
rubric specific to the skills pertinent to the particular
clerkship. Upon completing a clerkship, students are
given a grade of Honors, High Pass, Pass, or Fail. The
weight of the written exam in final clerkship grade
varied by clerkship, with some clerkships using a

threshold score for written exam to qualify for an
Honors grade and others using the final written exam
as a percentage of the final clerkship grade; final writ-
ten exam accounted for approximately 30% to 50% of
the final clerkship grade.

Upon completion of the six required 3rd-year
clerkships, final grades are accumulated and weighted
based on the number of Honors and High Pass grades
given in each clerkship. This value is used to create a
summary word that groups students into four desig-
nations: Outstanding, Excellent, Very Good, and
Good. One of these four descriptors is noted in the
final paragraph of each student’s MSPE to summarize
their overall 3rd-year performance. The MSPE is a
required component of all students’ residency
applications.

Participants, variables, and measures

Data for this study included MSPE summary words
for all students between September 1, 2012, and June
30, 2015 (n¼ 892), and the final grades of required
3rd-year clerkships (Family Medicine, Internal
Medicine, Obstetrics/Gynecology, Surgery, Psychiatry,
and Pediatrics) completed between July 1, 2010, and
June 30, 2015 (n¼ 6,474).

MSPE summary words and clerkship grades were
linked to individual students. We used the American
Medical College Application Service (AMCAS) appli-
cation, the UWSOM Biographical and Career
Preference Inventory, and the UWSOM Academic
Affairs Database to abstract demographic information
and academic performance data. Written clerkship
exam scores were available for only four of six
required clerkships, as two clerkships used different
exam types across years, which prevented a compar-
able score from being created for analysis.

Due to the low number of clerkship Fails across all
total clerkship grades (n¼ 13), clerkship Pass and Fail
were combined into one category, resulting in the fol-
lowing grade categories: Honors, High Pass, Pass/Fail.
Race/ethnicity was divided into four mutually exclu-
sive categories based on participant self-selection of
race: (a) White, (b) underrepresented minority (URM;
African American/Black, Latino/Hispanic of any race,
American Indian or Native Alaskan, Native
Hawaiians/Other Pacific Islanders), (c) non-URM
minority students, and (d) missing response/declined
to answer. Multiracial individuals were considered
URM if any racial/ethnic category within URM was
selected. Maternal education was included as a proxy
measure for family socioeconomic status.18,19 Given
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the geographical distribution of clinical sites at
UWSOM, site was divided into nine geographical cat-
egories and controlled for in statistical analyses.

Statistical data analysis

We first evaluated the association between race/ethni-
city and MSPE summary words with chi-square tests.
When racial disparities were appreciated with chi-
square testing, we then conducted ordinal logistic
regression models to account for the ordered catego-
ries in MSPE summary words, assessing the role of
race/ethnicity while accounting for age, gender, mater-
nal education, clerkship location, clerkship year, and
USMLE Step 1 in multivariate analyses. In total, we
estimated 10 separate ordinal logistic regression mod-
els, one for each required 3rd-year clerkship of which
six included USMLE Step 1 scores and an additional
four that included clerkship final written exam scores.
Only four models were estimated with written clerk-
ship exam scores because final written clerkship exam
scores were incomplete for two clerkships. USMLE
Step 1 exam scores and clerkship final written exam
scores were not included in the same regression mod-
els because of collinearity. Maternal education, geo-
graphical distribution of clinical sites, gender, and age
were included as covariates due to a priori knowledge
and literature review demonstrating they can affect
medical school performance. Father’s education was
excluded due to collinearity with mother’s education.
Because we wanted to assess antecedent factors
impacting clerkship performance, we did not include
Step 2 examinations.

Clerkships have been randomly numbered 1 to 6 in
this analysis. All calculations were done using SPSS
Version 18 (SPSS Inc., Chicago). The University of
Washington Institutional Review Board approved this
research under FWA #00006878 (IRB ID:
STUDY00001562).

Results

Descriptive analyses

There were 1,096 students who received 6,474 assess-
ments in Family Medicine, Internal Medicine,
Psychiatry, Obstetrics/Gynecology, Pediatrics, and
Surgery (Table 1). Not all students completed all six
required clerkships over the study period, resulting in
an unequal number of grades per required clerkship.
Among the 1,096 students in the study, 66% were
White, 8% were URM, 15% were non-URM minor-
ities, and 11% had missing race/ethnicity information.

The average age was 27 years (range¼ 21–48), and
55% were female.

MSPE summary words and clerkship grades
Table 2 shows the distribution of MSPE summary
words. Overall, 27% of students received Outstanding,
31% received Excellent, 31% received Very Good, and
11% received Good. The highest proportion of stu-
dents receiving Outstanding were White students
(71%), followed by non-URM minority students
(13%). Only 3% of all Outstanding MSPE summary
words were earned by URM students, v2¼ 29.92,
p< .001. Table 3 shows the distributions of grades by
race/ethnicity and clerkship. White students received
the highest percentage of Honors across all clerkships
(34%–46%), followed by non-URM minority students
(29%–39%) and URM students (16%–40%).

Ordinal logistic regression results

MSPE summary word assignments
Results from the analyses of the MSPE summary word
assignments are shown in Figure 1. In multivariate

Table 1. Characteristics of study participants at the University
of Washington School of Medicine
Age Quartiles n (%)
� 24 years 136 (12)
25–28 years 677 (62)
29–32 years 209 (19)
� 33 years 74 (7)

Gender n (%)
Male 489 (45)
Female 607 (55)

Race/Ethnicity n (%)
White 720 (66)
URM1 87 (8)
Non-URM Minority 167 (15)
Unknown/Missing 122 (11)

Maternal Education n (%)
� High School 143 (13)
Post High School/Community College 185 (17)
Bachelor’s Degree 287 (26)
BAþ/Master’s Degree 313 (29)
PhD or Above 117 (11)
Missing 51 (5)

Clerkship Year n (%)
2010–2011 227 (21)
2011–2012 220 (20)
2012–2013 224 (20)
2013–2014 214 (20)
2014–2015 211 (19)
USMLE Step 1 M (SD) [Range] 226 (19) [159–274]

Clerkship Exam Mean Scores
Clerkship 1 79 (7.7) [59–99]
Clerkship 2 85 (5.8) [66–98]
Clerkship 3 82 (7.4) [44–100]
Clerkship 4 76 (7.4) [56–99]

Note: Underrepresented minority (URM) includes African American/Black,
Hispanic/Latino, American Indian/Alaskan Native and Native Hawaiian/
Other Pacific Islander students. USMLE¼US Medical Licensing
Examination.
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analysis, non-URM minority students were signifi-
cantly less likely to receive a higher category word
than White students (e.g., Outstanding vs. Excellent;
adjusted odds ratio [AOR]¼ 0.53), 95% confidence
interval (CI) [0.36, 0.76], p¼ .001, whereas URM

status trended toward being less likely to receive a
higher category word, but without statistical signifi-
cance (AOR¼ 0.67), 95% CI [0.40, 1.10], p¼ .11.

Men were less likely to receive a higher category
MSPE summary word than women (AOR¼ 0.46), CI

Table 2. Distribution of Medical Student Performance Evaluation summary word by
race/ethnicity at University of Washington School of Medicine

Outstanding n (%) Excellent n (%) Very Good n (%) Good n (%) Total

Students, n 243 272 280 97 892
Race/Ethnicity
White 173 (71) 181 (67) 178 (64) 48 (49) 580 (65)
URM1 7 (3) 17 (6) 28 (10) 14 (14) 66 (7)
Non-URM Minority 31 (13) 45 (17) 42 (15) 25 (26) 143 (16)
Missing/Declined 32 (13) 29 (11) 32 (11) 10 (10) 103 (12)

Note: v2(9, N¼ 892)¼ 29.92, p< .001. Underrepresented minority (URM) includes African American/Black,
Hispanic/Latino, American Indian/Alaskan Native and Native Hawaiian/Other Pacific Islander students.

Table 3. Clinical grades by race/ethnicity and clerkships at University of Washington School of Medicine
Required Third-Year Clerkships

Clerkship 1a n (%) Clerkship 2a n (%) Clerkship 3b n (%) Clerkship 4a n (%) Clerkship 5c n (%) Clerkship 6a n (%)

White
Honors 271 (38) 284 (40) 242 (34) 267 (38) 326 (46) 271 (38)
High Pass 300 (42) 351 (49) 355 (50) 265 (37) 344 (49) 216 (31)
Pass/Fail 139 (20) 75 (11) 109 (15) 179 (25) 39 (6) 222 (31)

URM
Honors 14 (16) 24 (28) 17 (20) 17 (20) 34 (40) 23 (27)
High Pass 35 (41) 42 (49) 43 (51) 28 (33) 44 (52) 24 (28)
Pass/Fail 37 (43) 19 (22) 25 (29) 39 (46) 7 (8) 38 (45)

Non-URM Minority
Honors 52 (32) 51 (31) 48 (29) 47 (29) 65 (39) 56 (34)
High Pass 75 (46) 87 (52) 80 (49) 53 (32) 82 (50) 50 (30)
Pass/Fail 37 (23) 28 (17) 36 (22) 65 (39) 18 (11) 60 (36)

Missing/Declined
Honors 53 (44) 45 (38) 36 (30) 53 (44) 58 (48) 47 (39)
High Pass 49 (41) 60 (50) 67 (56) 35 (29) 56 (47) 23 (19)
Pass/Fail 18 (15) 14 (12) 17 (14) 32 (27) 6 (5) 50 (42)

Note: Underrepresented minority (URM) includes African American/Black, Hispanic/Latino, American Indian/Alaskan Native and Native Hawaiian/
Other Pacific Islander students.

aN¼ 1,080.
bN¼ 1,075.
cN¼ 1,079.

Figure 1. Univariate and multivariate adjusted odds ratios and 95% CIs for the association of MSPE summary word and race/ethni-
city. Note. Multivariate model includes gender, age, maternal education, clerkship year, and USMLE Step 1 score.�p< .05. ��p< .001.
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[0.35, 0.60], p< .001, as were older students
(AOR¼ 0.93), CI [0.89, 0.97], p< .001. Higher
USMLE Step 1 exam scores were associated with
higher category MSPE summary word (AOR¼ 1.08),
CI [1.07, 1.08], p< .001 (Table 4).

Required clerkship grades
Table 5 shows results from the ordinal logistic regres-
sion models of clerkship grades. In multivariate mod-
els including USMLE Step 1 scores, URM students
were less likely than their White counterparts to
receive a higher clerkship grade in one of six clerk-
ships—Clerkship 1 (AOR¼ 0.49), 95% CI [0.30, 0.78],
p¼ .003—and non-URM minority students were less
likely to receive a higher clerkship grade in four of six
clerkships: Clerkship 1 (AOR¼ 0.69), 95% CI [0.48,
0.99],¼ .05; Clerkship 2 (AOR¼ 0.56), 95% CI [0.40,
0.80], p¼ .001; Clerkship 3 (AOR¼ 0.69), 95% CI
[0.48, 0.99], p¼ .04; and Clerkship 4 (AOR¼ 0.58),
95% CI [0.41, 0.82], p¼ .002). In multivariate models
including a written final exam score (but not USMLE
Step 1 scores), URM students were less likely than
their White counterparts to receive a higher clerkship
grade in one of four clerkships—Clerkship 1
(AOR¼ 0.59), 95% CI [0.35, 0.96], p¼ .03—and non-
URM minority students were less likely to receive a
higher clerkship grade in one of four clerkships—
Clerkship 2 (AOR¼ 0.62), 95% CI [0.43, 0.90],
p¼ .01. Students missing racial/ethnic data did not
differ from white students in the results of any model.

Age, gender, clerkship year, clerkship location,
USMLE Step 1 score, and final clerkship exam scores
were all associated with final clerkship grades in at
least one of six required clerkships in multivariate
models. There were no consistent associations with
clerkship grades and clerkship year or location; how-
ever, age, gender, USMLE Step 1 score, and final
clerkship exam scores were consistently associated
with clerkship grades. Female participants, younger
students, and those with higher USMLE Step 1 scores
and final clerkship exam scores consistently received
higher final clerkship grades. Maternal education had
no association with final clerkship grades in
any clerkship.

Discussion

Required 3rd-year clerkship grades are recognized as
one of the most important factors residency programs
consider in selecting residents.1 In this study, we
examined the association between race/ethnicity and
clinical clerkship grades at UWSOM. Using multivari-
ate ordinal logistic regression analyses, we found that
race/ethnicity, gender, age, clerkship final written
examination scores, and USMLE Step 1 exam scores
were repeatedly and independently associated with
clinical clerkship grades for 3rd-year
required clerkships.

As reported in prior research, higher USMLE Step
1 exam scores6 and female gender12 were associated

Table 4. Odds of receiving a higher Medical Student Performance Evaluation sum-
mary word at University of Washington School of Medicine

Univariate Model Multivariate Modela

OR [95% CI] p AOR [95% CI] p

Race < .001 .01
[White¼ REF] 1.00 1.00
URM 0.35 [0.22, 0.56] < .001 0.67 [0.40, 1.10] .11
Non-URM Minority 0.64 [0.46, 0.89] .009 0.53 [0.36, 0.76] .001
Missing/Declined 0.97 [0.66, 1.42] .88 0.76 [0.50, 1.16] .20

Gender
[Female¼ REF] 1.00 1.00
Male 0.75 [0.59, 0.95] .02 0.46 [0.35, 0.60] < .001
Age 0.90 [0.86, 0.93] < .001 0.93 [0.89, 0.97] < .001
Step1 1.07 [1.06, 1.07] < .001 1.08 [1.07, 1.08] < .001

Maternal Education < .001 .33
� High School [REF] 1.00 1.00
Post High School/Community College 1.58 [1.00, 2.48] .045 1.05 [0.65, 1.70] .85
Bachelor’s Degree 2.31 [1.51, 3.53] < .001 1.23 [0.78, 1.94] .38
BAþ/Master’s Degree 1.90 [1.25, 2.88] .003 1.39 [0.89, 2.19] .15
Ph.D. or Above 2.94 [1.78, 4.87] < .001 1.55 [0.90, 2.66] .11

Clerkship Year n (%) .15 < .001
2014–2015 [REF] 1.00 1.00
2010–2011 0.75 [0.37, 1.49] .41 2.29 [1.09, 4.82] .03
2011–2012 1.41 [1.00, 1.99] .05 3.37 [2.26, 5.03] < .001
2012–2013 1.03 [0.73, 1.44] .88 1.70 [1.16, 2.50] .01
2013–2014 1.23 [0.87, 1.74] .25 1.66 [1.13, 2.43] .01

Note: OR¼ odds ratio; CI¼ confidence interval; AOR¼ adjusted OR; REF¼ XXXX;
URM¼ underrepresented minority.

aIncludes gender, age, maternal education, clerkship year, and Step 1 score.
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Table 5. Odds of receiving a higher clerkship grade at University of Washington School of Medicine

Univariate Model
Adjusted for

All Covariatesa þ USMLE Step 1
Adjusted for All Covariatesa,b þ

Final Exam Score

OR [95% CI] p AOR [95% CI] p AOR [95% CI] p

Clerkship 1c

Race < .001 .003 .05
White [REF] 1.00 1.00 1.00
URM 0.32 [0.21, 0.49] < .001 0.49 [0.30, 0.78] .003 0.59 [0.35, 0.96] .03
Non-URM Minority 0.78 [0.57, 1.08] .13 0.69 [0.48, 1.00] .05 0.85 [0.58, 1.26] .43
Missing/Declined 1.31 [0.91, 1.88] .15 1.24 [0.82, 1.87] .30 1.40 [0.89, 2.19] .15

USMLE Step 1 1.07 [1.06, 1.08] < .001 1.07 [1.06, 1.08] < .001 NA
Final Exam Score 1.30 [1.27, 1.33] < .001 NA 1.31 [1.27, 1.35] < .001
Gender
Female [REF] 1.00 1.00 1.00
Male 0.90 [0.72, 1.13] .36 0.58 [0.45, 0.75] < .001 0.69 [0.52, 0.90] .007

Age 0.89 [0.86, 0.92] < .001 0.92 [0.88, 0.95] < .001 0.94 [0.90, 0.98] .003
Clerkship 2c

Race .003 .01 .09
White [REF] 1.00 1.00 1.00
URM 0.51 [0.33, 0.79] .003 0.72 [0.45, 1.16] .17 0.97 [0.60, 1.58] .91
Non-URM Minority 0.64 [0.46, 0.89] .007 0.56 [0.40, 0.80] .001 0.62 [0.43, 0.90] .01
Missing/Declined 0.91 [0.63, 1.32] .61 0.81 [0.55, 1.21] .30 0.92 [0.61, 1.40] .70

USMLE Step 1 1.03 [1.02, 1.04] < .001 1.03 [1.03, 1.04] < .001 NA
Final Exam Score 1.21 [1.18, 1.24] < .001 NA 1.22 [1.19, 1.25] < .001
Gender
Female [REF] 1.00 1.00 1.00
Male 0.69 [0.54, 0.86] .001 0.53 [0.41, 0.68] < .001 0.79 [0.61, 1.02] .07

Age 0.93 [0.89, 0.96] < .001 0.94 [0.91, 0.98] .002 0.94 [0.90, 0.98] .001
Clerkship 3d

Race .002 .15 .68
White [REF] 1.00 1.00 1.00
URM 0.46 [0.30, 0.70] < .001 0.71 [0.45, 1.13] .15 0.91 [0.52, 1.58] .73
Non-URM Minority 0.73 [0.53, 1.01] .06 0.69 [0.48, 0.99] .04 1.05 [0.68, 1.61] .84
Missing/Declined 0.91 [0.63, 1.30] .60 0.91 [0.61, 1.35] .63 0.76 [0.47, 1.23] .26

USMLE Step 1 1.04 [1.03, 1.05] < .001 1.05 [1.04, 1.05] < .001 NA
Final Exam Score 1.43 [1.38, 1.47] < .001 NA 1.46 [1.41, 1.52] < .001
Gender
Female [REF] 1.00 1.00 1.00
Male 0.86 [0.68, 1.08] .19 0.60 [0.47, 0.78] < .001 0.94 [0.70, 1.26] .67

Age 0.94 [0.91, 0.97] .001 0.98 [0.95, 1.02] .36 0.99 [0.94, 1.04] .66
Clerkship 4c

Race < .001 .01 .33
White [REF] 1.00 1.00 1.00
URM 0.41 [0.27, 0.62] < .001 0.68 [0.43, 1.07] .10 0.85 [0.52, 1.39] .85
Non-URM Minority 0.58 [0.42, 0.80] .001 0.58 [0.41, 0.82] .002 0.81 [0.56, 1.17] .25
Missing/Declined 1.15 [0.80, 1.66] .45 1.07 [0.72, 1.59] .73 1.28 [0.84, 1.94] .26

USMLE Step 1 1.04 [1.03, 1.05] < .001 1.04 [1.04, 1.05] < .001 NA
Final Exam Score 1.23 [1.20, 1.26] < .001 NA 1.23 [1.20, 1.26] < .001
Gender
Female [REF] 1.00 1.00 1.00
Male 0.38 [0.54, 0.84] .001 0.51 [0.40, 0.65] < .001 0.77 [0.60, 1.00] .05

Age 0.96 [0.93, 1.00] .03 1.01 [0.97, 1.05] .54 1.04 [1.00, 1.08] .07
Clerkship 5e

Race .11 .34
White [REF] 1.00 1.00
URM 0.76 [0.49, 1.19] .23 0.94 [0.58, 1.53] .81
Non-URM Minority 0.70 [0.50, 0.98] .04 0.71 [0.49, 1.03] .07
Missing/Declined 1.10 [0.75, 1.60] .63 0.89 [0.58, 1.36] .59

USMLE Step 1 1.03 [1.02, 1.03] < .001 1.03 [1.02, 1.04] < .001
Gender
Female [REF] 1.00 1.00
Male 0.59 [0.47, 0.75] < .001 0.49 [0.38, 0.64] < .001

Age 0.94 [0.91, 0.98] .001 0.98 [0.94, 1.02] .34
Clerkship 6c

Race .05 .35
White [REF] 1.00 1.00
URM 0.58 [0.38, 0.89] .01 0.90 [0.56, 1.43] .65
Non-URM Minority 0.82 [0.60, 1.11] .20 0.92 [0.65, 1.30] .63
Missing/Declined 0.81 [0.56, 1.17] .27 0.69 [0.47, 1.04] .08

USMLE Step 1 1.03 [1.03, 1.04] < .001 1.04 [1.03, 1.05] < .001
Gender
Female [REF] 1.00 1.00
Male 0.84 [0.67, 1.04] .11 0.67 [0.52, 0.85] .001

Age 0.92 [0.88, 0.95] < .001 0.95 [0.91, 0.98] .01

Note: USMLE¼United States Medical Licensing Examination; OR¼ odds ratio; CI¼ confidence interval; AOR¼ adjusted OR; REF¼ XXXX;
URM¼ underrepresented minority.

aIncludes gender, age, clerkship year, maternal education, and clerkship region.
bNo final exam score available for Clerkships 5 and 6, so they have only one multivariate model.
cN¼ 1,080.
dN¼ 1,075.
eN¼ 1,079.
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with higher clinical clerkship grades. We anticipated
higher exam scores correlating with higher grades and
MSPE summary words, as the exams are proxies for
clinical knowledge, and thus it is to be expected that
those with greater knowledge would do better clinic-
ally. We similarly anticipated female gender to be
associated with higher marks, as female gender has
repeatedly been found in medicine to be associated
with higher degrees of empathy and interpersonal
skills, better clinical performance,20–22 and better med-
ical school grades.12 The difference observed in age is
not easily explainable; other U.S. data have shown no
significant difference in clinical performance by age.23

There are many possible reasons that older students
in our cohort were less likely to receive higher marks,
meriting further research. Possible reasons could
include older students having more responsibilities
outside the classroom, older students having had
greater time away from an academic setting, or older
students having different interpersonal dynamics
with evaluators.

We also found that all non-White students (both
URM and non-URM) received lower final clerkship
grades than White students even after adjusting for
the aforementioned factors. Non-URM minority stu-
dents also received lower MSPE summary words than
White students. To our knowledge, this is the first
report of these findings within a U.S. medical school
that includes race/ethnicity, USMLE Step 1 exam
scores, and final written clinical clerkship exam scores
in the analyses of clerkship grades.

Although some of the race/ethnicity differences in
clerkship assessments disappeared after accounting for
test scores—indicating the importance of medical know-
ledge tested by such examinations—racial/ethnic dispar-
ities nonetheless persisted in four of six required
clerkships after accounting for many possible confound-
ers. Observing such racial/ethnic disparities in grades
after adjusting for exam scores and other factors sug-
gests that grade disparities may be attributable to differ-
ences in grading independent of student clinical
performance. Specifically, instructor bias may be contri-
buting to the observed disparities in grades. A substan-
tial body of research demonstrate that physicians hold
implicit and explicit biases favoring Whites over racial/
ethnic minorities.24–28 This is important in understand-
ing our results, given all observed racial/ethnic dispar-
ities were unidirectional, with URM or non-URM
minority students receiving lower grades than White
students, whereas White students never performed
lower than students of color. The observed grading dis-
parities therefore might be a manifestation of previously

reported racial/ethnic biases. This aligns with the quali-
tative experience of medical students of color, who
report increased discrimination compared to
Whites.29,30 Such an explanation would also align with
previously observed racial/ethnic disparities in academic
medicine, where minority medical faculty have been
found less likely to be promoted than Whites after
accounting for peer-reviewed publications, research
funding, clinical activity, and tenure status,31–33 and
Black physician-scientists have been found less likely to
receive National Institutes of Health funding than
Whites after accounting for relevant qualifications.34,35

Other explanations for the observed grading dispar-
ities are also possible. External factors such as stu-
dents’ personal circumstances, including family
demands and financial stressors, may contribute to
clerkship grades.36 A racialized learning environment
might prevent URM and non-URM minority students
from performing their best.30,37 Instructor characteris-
tics such as race/ethnicity, gender, and age may also
contribute to disparities. Individual student–teacher
interactions may be an important variable and war-
rants further study, for despite the use of grading
rubrics, the evaluation of clinical performance at most
medical schools, including UWSOM, is largely based
on instructors’ subjective observations of students
over the course of a clerkship.

The observed disparities are alarming because the
receipt of clerkship grades, MSPE summary words,
and AOA membership influences the career trajectory
of medical students.1–5 As recent evidence shows,
even marginal differences in assessed clinical perform-
ance can lead to markedly increased consequences for
students underrepresented in medicine.38 Our results
call into question the objectivity and validity of what
is measured by clinical performance evaluations.
Instructor biases may be influencing clinical grading
and contributing to a racialized learning environment
that harms students of color, suggesting a need to
develop approaches that reduce the influence of impli-
cit and explicit bias on clinical evaluations.

It therefore is imperative for all medical schools to
critically examine their current evaluation practices. To
this end, several best practices are available, including
the use of evaluation rubrics and checklists to reduce
subjectivity,39 a slowdown in the decision process to
encourage analytic thinking, education of faculty on
the existence of implicit bias and its possible uninten-
tional and imperceptible influence on assessment, and
other practices that aim for objective assessment.40

Research shows that African American physicians hold
less implicit race bias than others,24 which suggest that
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efforts to increase faculty racial diversity may also
improve equity in clerkship grading. Competency-based
assessments with the elimination of distinction may
also minimize the impact of implicit and explicit biases
by instructors. In addition, developing meaningful poli-
cies within academia that reward assessment of clinical
performance by faculty (e.g., precepting could count
toward productivity and/or be included as criteria for
promotion) may augment the systematic training of
faculty in evaluating medical students.41,42

At UWSOM we have begun this process with
improved standardization of the grading process
across clinical clerkships, implicit bias education for
clinical faculty, and antiracism training for all senior
medical school administrators and residency program
directors. We also have formed an antiracism action
committee to address learning environment concerns,
developed an active program to increase faculty diver-
sity, and continued our ongoing evaluation of clinical
assessments. It is also important for residency pro-
grams to consider the impact of biases present in
medical schools as in our society when making deci-
sions about ranking residents.

This research has limitations that need be considered
when interpreting its results. This is a study of a single
institution; results may not generalize to other medical
schools. Our limited number of URM students may
underestimate disparities due to a lack of power and
explain the wide confidence intervals in many of our
analyses. Due to low numbers of many specific racial/
ethnic identities, and the limitation of racial/ethnic cate-
gories offered by AMCAS during the study period, we
combined very diverse racial/ethnic identities into URM
and non-URM categories, even though the heterogen-
eity of individuals composing these groups cannot
appropriately be assigned by such categorization.
Missing data for race/ethnicity in 11% of participants
limit full assessment. The data are observational and
limited to the available variables; notably, assessment of
clinical performance was not available. Discordant test-
ing results from some clerkships limited uniform data
collection. Clinical sites were grouped in analysis, so
variance by specific site was not examined. Other,
unknown student and faculty factors may contribute to
grading disparities. The data included in this study pre-
date the new curriculum at UWSOM, which was imple-
mented in 2015 for entering 1st-year students.

Conclusion

We found disparities in the required 3rd-year clerk-
ship grades and in the MSPE summary words at

UWSOM. Some of these disparities were anticipated;
higher national exam scores are associated with higher
grades. Other differences, such as female gender, have
been reported previously. This research highlights the
racial/ethnic disparities in clinical grades after
accounting for the preceding demographic and test
score differences. Racial/ethnic bias may contribute to
the grading disparities observed in clinical perform-
ance, necessitating a comprehensive review of how
assessments of clinical performance in medical school
are derived and suggesting residency programs review
clerkship grades of URM and non-URM minority stu-
dents with caution, due to unaccounted for disparities
that may be secondary to evaluator bias. A focus on
grading disparities in medical school is needed to
understand the scope of this problem nationally and
to identify causes and possible remedies.
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