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BACKGROUND AND OBJECTIVES: Pass/fail preclinical grading is associated
with improved student well-being. Studies do not demonstrate differences in
United States Medical Licensing Examination (USMLE) scores after adopting
pass/fail grading, but were conducted at unrepresentative, highly selective
institutions, and average scores increased overall during the study periods.
We investigated the effect of preclinical grading on USMLE scores across 96
US medical schools.

METHODS: Preclinical grading systems were identified with the 2017 Asso-
ciation of American Medical Colleges Medical School Admissions Require-
ments. Median undergraduate grade point average (GPA) and Medical College
Admission Test (MCAT) scores and average Step 1 and Step 2 clinical knowl-
edge (CK) scores were available for 96 of 142 US medical schools on US
News Grad Compass. Multiple linear regression was used to adjust for enter-
ing student characteristics, and one-tailed Student’s t tests were used to test
for noninferiority. Noninferiority margins were calculated using standard er-
rors from the USMLE Score Interpretation Guidelines and average class size.

RESULTS: Fifty-six (58.3%) of 96 schools use pass/fail preclinical grading.
After adjusting for MCAT, pass/fail grading was not associated with significant
differences in average Step 1 (P=0.98) or Step 2 CK (P=0.63). The 90% con-
fidence interval of the effect of pass/fail grading on Step 1 (-1.27, 1.24) did
not cross the noninferiority margin of -1.33 (P=0.043). The 90% confidence
interval for Step 2 CK (-1.46, 0.81) also did not cross the noninferiority mar-
gin of -1.5 (P=0.044).

CONCLUSIONS: Pass/fail preclinical grading is noninferior to tiered preclini-
cal grading in terms of USMLE scores.

(Fam Med. 2018;50(2):128-31..)
doi: 10.22454/FamMed.2018.145163

ass/fail grading in the preclin-
Pical years of medical school

is associated with improved
student well-being.'* Students at
schools with pass/fail grading have
lower levels of stress, emotional ex-
haustion, and depersonalization,
and are less likely to have burnout
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than those at schools with a grad-
ing system with three or more tiers
(eg, Honors/Pass/Fail, A/B/C/F).% Pre-
vious studies do not demonstrate
significant differences in United
States Medical Licensing Exami-
nation (USMLE) Step 1 and Step
2 scores after changing from tiered

grading to pass/fail grading.3* How-
ever, the studies were conducted at
highly selective institutions, so the
results may not be generalizable to
all medical schools. Average USMLE
scores also increased overall during
the study periods, potentially mask-
ing the effect of pass/fail grading.
Although pass/fail preclinical grad-
ing has gained popularity in recent
years, many schools still use tiered
grading despite the benefits of pass/
fail grading on student well-being.?
This may be due to concerns about
negatively impacting students’ aca-
demic achievement and competitive-
ness for residency. To provide more
generalizable and time-controlled ev-
idence toward answering this ques-
tion, we conducted a cross-sectional
study of preclinical grading systems
and average USMLE scores across
96 US allopathic medical schools.

Methods

Medical schools’ preclinical grad-
ing systems were identified with
the 2017 Association of American
Medical Colleges Medical School
Admissions Requirements (MSAR),
and verified with school websites.®
Only schools with pass/fail grading
for the entire preclinical curricu-
lum were considered pass/fail, and
schools that reported maintaining
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a numeric system for ranking pur-
poses were considered tiered. Schools
reporting grading system changes
after 2015 were classified by their
old grading system. Median under-
graduate grade point average (GPA)
and Medical College Admission Test
(MCAT) scores of accepted students
were available for 142 US allopath-
ic medical schools on MSAR. Medi-
an undergraduate GPA and MCAT
scores were available for 99 schools,
and average Step 1 and Step 2 clin-
ical knowledge (CK) scores were
available for 96 schools on the US
News Grad Compass online data-
base from 2015.” The Brown Uni-
versity Institutional Review Board
determined that this project was not
human subjects research, and there-
fore did not require approval.
Chi-square was used to com-
pare proportion of pass/fail schools
with and without USMLE data.
Two-tailed two-sample ¢ tests with
unequal variances were used to
compare schools by grading system,
and Pearson’s correlation coefficients
were used to compare MSAR and US
News data. Multiple linear regres-
sion was used to adjust for entering
student characteristics, and one-
tailed Student’s ¢ tests were used to
test for noninferiority. Noninferiori-
ty margins (8) were calculated using
standard errors of difference for Step
1 and Step 2 CK (eight and nine
points, respectively) reported in the
USMLE Score Interpretation Guide-
lines, and average class size.® Data
were analyzed using Stata/SE 14.0
(StataCorp LP, College Station, TX).

Results

In total, 79 of 142 (55.6%) US al-
lopathic medical schools use pass/
fail grading for the entire preclinical
curriculum. Of the 96 schools with
USMLE data available, 56 (58.3%)
use pass/fail grading, which is not
significantly different (P=0.35, Table
1). US News data for matriculating
students were strongly correlated
with MSAR data for accepted stu-
dents. Pearson’s correlation coeffi-
cients were 0.96 and 0.89 for MCAT
and GPA, respectively. Unadjusted
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Table 1: Medical Schools by Grading System and USMLE Data

USMLE Data on US News
Grading System Yes No Total
Pass/Fail 56 (58.3%) 23 (50%) 79 (55.6%)
Tiered 40 (41.7%) 23 (50%) 63 (44.4%)
Total 96 (100%) 46 (100%) 142 (100%)

The number and percentage of US allopathic medical schools with pass/fail and tiered preclinical
grading are tabulated by availability of USMLE data on US News Grad Compass, the inclusion
criterion for further analysis. Chi-square test shows no significant difference in proportions

(P=0.35).

medical school characteristics by pre-
clinical grading system are shown in
Table 2. Pass/fail schools had high-
er median GPA (P=0.047), medi-
an MCAT (P=0.002), average Step
1 score (P=0.014), and Step 1 pass
rate (P=0.038). In the linear regres-
sion model to adjust for entering
student characteristics, MCAT was
a strong predictor of Step 1 (P<0.001,
=1.93+0.14, R?>=0.66) and Step 2 CK
(P<0.001, p=1.13+0.13, R?>=0.45). Un-
dergraduate GPA was not a signifi-
cant predictor of Step 1 (P=0.17) or
Step 2 CK (P=0.55) when added to
MCAT, and was therefore not in-
cluded. After adjusting for MCAT,
pass/fail grading was not associated
with significant differences in aver-
age Step 1 (P=0.98) or Step 2 CK
(P=0.63). The 90% confidence inter-
val of the effect of pass/fail grading
on Step 1 (-1.27, 1.24) did not cross
the noninferiority margin of -1.33
(P=0.043, Figure 1a). The 90% con-
fidence interval for Step 2 CK (-1.46,
0.81) also did not cross the noninfe-
riority margin of -1.5 (P=0.044, Fig-
ure 1b).

Discussion

This study demonstrates that pass/
fail preclinical grading is noninferi-
or to tiered grading in terms of Step
1 and Step 2 CK scores. Although
previous studies did not show sig-
nificantly different USMLE scores
after adopting pass/fail grading, to
our knowledge, our study is the first
to specifically test the noninferior-
ity of USMLE scores with pass/fail
versus tiered grading. We chose to
test for noninferiority rather than
equivalence or superiority of USMLE

scores with pass/fail because given
the evidence in the published litera-
ture that pass/fail is associated with
improved student well-being and de-
creased stress and burnout, noninfe-
rior USMLE scores should warrant
serious consideration of adopting
pass/fail. Establishing noninferiori-
ty or equivalence with the absence of
a statistically significant difference
(P>0.05) frequently leads to incorrect
conclusions.’ By testing for noninfe-
riority, combined with our inclusion
of a wide range of medical schools
and adjustment for MCAT scores, we
can more confidently conclude that
pass/fail preclinical grading does not
negatively impact students’ USMLE
scores.

We also found that nearly half
of all US medical schools have not
adopted fully pass/fail preclinical
grading. With the evidence pre-
sented here, we hope administra-
tors at these institutions consider
adopting pass/fail grading. In addi-
tion to benefits to student well-be-
ing, pass/fail preclinical grading may
give students flexibility to explore
topics such as population health,
health disparities, and health policy
that will be important for the future
leaders of primary care and family
medicine.

Our study has several limita-
tions. The cross-sectional study de-
sign limits our ability to conclude
cause and effect. There may also
be inaccuracies in our data sourc-
es, the MSAR and US News Grad
Compass, although the strong cor-
relation in GPA and MCAT scores
between the sources suggests there
are no gross inaccuracies. We also
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Table 2: Medical School Characteristics by Grading System

Pass/Fail (n=56) Tiered (n=40)

Characteristics Mean SD Mean SD P value
Class size 155.1 59.0 163.0 48.2 0478
Median GPA 3.75 0.09 3.72 0.07 0.047*
Median MCAT 32.9 2.59 31.3 2.07 0.0027%*
Step 1 average 233.4 6.02 230.4 5.42 0.014%
Step 1 pass rate (%) 974 2.25 96.3 2.58 0.038*
Step 2 CK average 242.6 4.28 241.2 3.96 0.094
Step 2 CK pass rate (%) 97.6 1.82 97.2 2.33 0.435

Unadjusted student characteristics of medical schools with pass/fail versus tiered preclinical grading are summarized with means and standard
deviations (SD). P values were calculated with two-tailed two-sample t-tests with unequal variances, with statistical significance indicated as follows:

# P<0.05, ** P<0.01.

Figure 1: Noninferiority of USMLE Scores With Pass/Fail Versus Tiered Grading

Figure 1a: Noninferiority Test for Step 1

|
I
II |
I
| 1
I
I
T l T T T
-2 § -1 0 1 2
P/F inferior Score Difference P/F superior
Figure 1b: Noninferiority Test for Step 2 CK
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The 90% confidence intervals of the score difference between pass/fail (P/F) grading and tiered grading for (a) Step 1 and (b) Step 2 CK are
shown with the corresponding noninferiority margins (3) of -1.33 and -1.5, respectively.

may have misclassified schools that
changed preclinical grading systems
between 2015 and 2017 and did not
report this change on their website
or on MSAR. Some schools that de-
scribe themselves as pass/fail on
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MSAR and their website may also
be maintaining internal rankings for
Alpha Omega Alpha. These schools
were categorized as tiered when
this information was available, but
others may not have reported this

fact publicly. We were unable to in-
clude all US medical schools because
USMLE data was unavailable for
some schools, and our analysis of
school-level data rather than individ-
ual students limits us from making
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conclusions about the effects of pass/
fail on individual medical students.
However, our school-level analysis
should still inform administrators
considering changing to pass/fail be-
cause this decision is made at the
school level, not the individual lev-
el. We were also unable to analyze
the effect of preclinical pass/fail on
USMLE Step 2 Clinical Skills (CS)
pass rates, because this information
was not available on US News. The
choice of noninferiority margins is
also subject to bias, but we mini-
mized this risk by basing the mar-
gins on the standard errors reported
by the USMLE.

More research is needed to deter-
mine whether pass/fail preclinical
grading impacts other measures of
academic performance such as resi-
dency placement. Despite its limita-
tions, our study provides evidence
that pass/fail preclinical grading
is noninferior to tiered grading in
terms of USMLE scores.
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