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BACKGROUND: Residency program directors will likely
emphasize the United States Medical Licensing Exam
(USMLE) Step 2 clinical knowledge (CK) exam more dur-
ing residency application given the recent USMLE Step 1
transition to pass/fail scoring. We examined how internal
medicine clerkship characteristics and NBME subject ex-
am scores affect USMLE Step 2 CK performance.
DESIGN: The authors used univariable andmultivariable
generalized estimating equations to determine

associations betweenStep 2CKperformance and internal
medicine clerkship characteristics and NBME subject
exams. The sample had 21,280 examinees’ first Step 2
CK scores for analysis.
RESULTS: On multivariable analysis, Step 1 perfor-
mance (standardized β = 0.45, p < .001) and NBMEmed-
icine subject exam performance (standardized β = 0.40, p
< .001) accounted for approximately 60% of the variance
in Step 2 CK performance. Students who completed the
internal medicine clerkship last in the academic year
scored lower on Step 2 CK (Mdiff = −3.17 p < .001). Stu-
dents who had a criterion score for passing the NBME
medicine subject exam scored higher on Step 2 CK (Mdiff

= 1.10, p = .03). There was no association between Step 2
CK performance and other internal medicine clerkship
characteristics (all p > 0.05) nor with the total NBME
subject exams completed (β=0.05, p = .78).
CONCLUSION: Despite similarities between NBME sub-
ject exams and Step 2 CK, the authors did not identify
improved Step 2 CK performance for students who had
more NBME subject exams. The lack of association of
Step 2 CK performance with many internal medicine
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clerkship characteristics and more NBME subject exams
has implications for future clerkship structure and sum-
mative assessment. The improved Step 2 CK performance
in students that completed their internal medicine clerk-
ship earlier warrants further study given the anticipated
increase in emphasis on Step 2 CK.
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INTRODUCTION

On February 12, 2020, the Federation of StateMedical Boards
(FSMB) and the National Board of Medical Examiners
(NBME) announced that the United States Medical License
Exam (USMLE) Step 1 (subsequently referred to as Step 1)
will become a pass/fail exam.1 One likely consequence of this
change is a greater emphasis on USMLE Step 2 Clinical
Knowledge (subsequently referred to as Step 2 CK) perfor-
mance by residency program directors in selecting applicants
to interview and in subsequent ranking of applicants.2–6 As
such, there may be increased interest among medical schools
in identifying clerkship characteristics that can improve per-
formance on Step 2 CK. While numerous studies have iden-
tified an association between Step 2 CK performance and Step
1 performance as well as NBME subject exam performance,
few studies examine potential associations between Step 2 CK
performance and specific clerkship characteristics (e.g., clerk-
ship length, clerkship start month, presence of ambulatory
clinical experience).7–12 While internal medicine clerkship
characteristics differ across medical schools,13, 14 there are
no multi-institutional studies examining the effects of these
specific characteristics on Step 2 CK performance. Prior stud-
ies examining the association between clerkship characteris-
tics and Step 2 CK have focused on significant global curric-
ular changes across all clerkships.15–19 In addition, many
medical schools in the USA have restructured their curriculum
to shorten the length of the pre-clerkship phase, reducing it to
18 or even 12 months.20, 21 This change has led some students
to begin their clerkships earlier than the traditional July start
date. Given these changes, the timing of the Step 1 and Step 2
CK exams in relation to the core clinical clerkships (either
before or after) has gained increasing importance. One recent
study found no meaningful difference in Step 2 CK scores
regardless of whether Step 1 was taken before or after clinical
clerkships.22 Prior studies have focused exclusively on the
association of a shortened preclinical time with Step 1 and
Step 2 CK performance with little consideration of specific
clerkship characteristics or timing of certain clerkships in the
year.23 In addition, despite increased use of NBME subject
exams in most clerkships,13 data on how exam utilization
(particularly the number of NBME subject exams adminis-
tered) affects Step 2 CK performance is limited.24 Given the
paucity of data, our large multi-institutional study aims to

answer the following questions1: What is the association be-
tween internal medicine clerkship characteristics and Step 2
CK performance after controlling for Step 1 and NBME
medicine subject exam scores?2 What is the association be-
tween Step 2 CK scores and clerkship start dates?3 What is the
association between Step 2 CK scores and the number of
NBME subject exams administered in core clerkships? Given
our previous work examining the association between IM
clerkship characteristics and NBME medicine subject exam
performance, we hypothesize the following1: There will be
few, if any, internal medicine clerkship characteristics associ-
ated with Step 2 CK performance.2 There will be a positive
association between Step 2 CK performance and earlier clerk-
ship start dates.3 There may be a positive correlation between
Step 2 CK performance and the number of NBME subject
exams a student completed.

METHODS

Participants

We recruited internal medicine clerkship directors to partici-
pate in our study at the 2014 National Clerkship Directors in
Internal Medicine (CDIM) meeting and by phone call over a
10-month period from September 2014 through June 2015.
We chose to include data from the most recent academic years
at the time of recruitment (2011–2015). Participating clerkship
directors obtained institutional review board approval or ex-
emption for our study from their respective institutions. They
confirmed the data and provided the NBMEwith their internal
medicine clerkship characteristics, and the NBME matched
examinees’ medicine subject exam scores and Step 2 CK
scores with their corresponding schools. Subsequently, the
NBME provided the first author (MMF) with a completely
de-identified dataset for analysis.

Study Design

The CDIM-NBME Study Group, a combination of internal
medicine clerkship directors and NBME members, designed
this study (all authors are members of this study group). We
analyzed data from 21,280 examinees from 62 LCME-
accredited medical schools spanning 3 academic years,
2011–2014, whose students had their first Step 2 CK score
available for analysis and took the NBME medicine subject
exam before taking Step 2 CK. The students’ Step 2 CK
results were available from 2011 to 2015. We confirmed
clerkship characteristics with in-person interviews, phone
calls, and follow-up emails to the participating clerkship di-
rectors over a 12-month period from 2014 to 2015.

Clerkship Characteristics

Clerkship characteristics were defined using terminology from
prior research related to NBME subject exam performance.13

We defined a longitudinal student as a medical student who
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participated in the care of a cohort of patients over time and
continued following these patients to achieve clinical compe-
tence across multiple specialties in addition to internal medi-
cine. Academic start monthwas the first month of any clinical
clerkships at a particular school. Clerkship length was the
duration of the internal medicine clerkship in weeks. Having
an ambulatory clinical experience entailed participating in
outpatient clinical care during the internal medicine clerkship;
we further refined this variable to be either a structured block
format distinct from the inpatient experience (ambulatory
clinical experience = yes) or integrated into the inpatient
experience (ambulatory clinical experience = mixed). A study
day was the presence of one or more days after clinical
responsibilities ended but before the subject exam. A com-
bined clerkship included at least one other specialty (e.g.,
emergency medicine or neurology) in addition to internal
medicine. A pass-cutoff designated a school’s use of any
criterion score on the medicine subject exam to ensure a
passing grade if a student completed the other clerkship re-
quirements. An honors-cutoff designated a school’s use of any
criterion score on the medicine subject exam required to
receive an honors grade.
A pre-clerkship curriculum was described as traditional

(i.e., discipline-specific basic science subjects), organ-
based (i.e., centered around body systems such as pulmo-
nary or cardiology with integrated anatomical, physiolog-
ical, and pathological processes), or hybrid (i.e., a mix of
the 2 preceding models); a curriculum not clearly de-
scribed was other. Quarter indicated the timing of the
medicine subject exam during the academic year. For
students in a non-traditional academic year, the first quar-
ter comprised medicine subject exam test dates from May
through July; the second quarter from August through
October; the third quarter from November through Janu-
ary; and the fourth quarter comprised test dates from
February through April. Conversely, for students in a
traditional academic year, the first quarter comprised med-
icine subject exam test dates from July through Septem-
ber; the second quarter from October through December;
the third quarter from January through March; and the
fourth quarter comprised test dates from April through
June.
The number of didactic hours was the number of hours

within the internal medicine clerkship dedicated to the deliv-
ery of the formal curriculum, including lectures and case
discussions. Finally, the number of NBME clinical subject
exams was the total number of summative NBME clinical
science subject exams a student completed in the core clinical
clerkships.

Statistical Analysis

We list the number of examinees for each nominal and ordinal
clerkship characteristic as valid counts and proportions, and
we describe continuous covariates using medians with

interquartile range (IQR) for the number of NBME clinical
subject exams used and mean with standard deviation (SD) for
the number of didactic hours, Step 1 score, and medicine
subject exam score.
We used univariable and multivariable generalized estimat-

ing equations (GEEmodels) to estimate the average Step 2 CK
performance as a function of all clerkship characteristics noted
above as well as the number of NBME subject exams used,
number of didactic hours, Step 1 performance, and medicine
subject exam performance. As noted in Fitz et al.,13 most
examinees (> 80%) were in either an 8-week or a 12-week
clerkship. Therefore, we treated clerkship length as a nominal
(rather than quantitative) explanatory variable; sensitivity
analyses treating clerkship length as quantitative (rather than
nominal) did not affect study conclusions. In our regression
models, we specified a normal distribution with identity link
for Step 2 performance and used empirical (robust) standard
errors to account for the correlation within medical schools.25

We used linear regression models to estimate the coefficient of
determination and standardized beta coefficients for Step 1
and NBME medicine subject exam performance. Regarding
model assumptions, we used residual plots and QQ plots to
assess linearity and normality, respectively. Variance inflation
factors and tolerance statistics were used to monitor collinear-
ity among the covariates included in the multivariable model.
Finally, sensitivity analyses assessed whether the academic

start month moderated the association between clerkship
length and Step 2 CK performance. Because this interaction
term was not statistically significant in both our univariable
and multivariable analyses, we removed it from the model.
Like our prior publication,13 we provide stratified summary
Step 2 CK performance statistics for each clerkship character-
istic by examinees’ academic start month as supplemental
digital content. We used SAS version 9.4 (Cary, North Caro-
lina) for all analyses.26

RESULTS

Clerkship Characteristics

As reported in Fitz et al.,13 there were 24,542 examinees
included in the study. Among these individuals, 21,280
(87%) had their first Step 2 CK score available for the analysis
and took the NBMEmedicine subject exam before taking Step
2 CK. Most of these examinees were in 8-week (9,057;
42.9%) or 12-week (8486; 39.9%) clerkships. About 5.6%
(1,191) were enrolled in a 6-week clerkship, which was the
shortest clerkship length in the study. Some examinees were
enrolled in 9-week (370; 1.7%), 10-week (1,117; 5.3%), or 11-
week (502; 2.4%) clerkships. Only 390 examinees (1.9%)
were enrolled in a longitudinal clerkship. Most examinees
began their clerkships in July (14,711; 69.1%) with the re-
mainder starting in May (4,133; 19.4%), June (2,288; 10.8%),
or January (148; 0.7%).
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Approximately half of the examinees were from schools
with no ambulatory clinical experience (10,262; 48.2%) dur-
ing the internal medicine clerkship, while the remainder were
from schools that used an ambulatory block format distinct
from the inpatient experience (10,172; 47.8%); only 4.0%
(846) had an integrated inpatient and ambulatory format.
Approximately 13% (2,765) of examinees were in a combined
clerkship (e.g., a clerkship that combined emergency medicine
or neurology with internal medicine), and the majority
(11,636; 54.7%) received a study day.
Nearly all (18,849; 88.8%) were enrolled in a school that

required a minimum score on the medicine subject exam to
pass the internal medicine clerkship. For most examinees
(17,655; 83.0%), their school also required students achieve
a certain score on the medicine subject exam to receive an
honors grade in the internal medicine clerkship. Fewer than
half of examinees (8,491; 39.9%) had a traditional pre-
clerkship curriculum, while another 14.5% (3,079) had an
organ-based curriculum; approximately 17.7% (3,755) had a
hybrid curriculum, while the remaining 28.0% were in some
other pre-clerkship curriculum. The median number of NBME
clinical subject exams used was 6.00 (IQR: 5–7), and exam-
inees received an average of 31.18 (SD = 16.42) didactic hours
of education during the internal medicine clerkship. The aver-
age Step 1 score was 228.36 (SD = 20.31). The medicine
subject exam score is a scaled score (μ = 70, SD = 8) and
the mean was 78.60 (SD = 7.92). See Table 1 for the complete
clerkship characteristics.

Analysis

There was no association between Step 2 CK performance and
clerkship length on univariable analysis (overall p = .27;
Figure 1) or multivariable analysis (overall p = .21). A sensi-
tivity analysis treating clerkship length as quantitative (rather
than nominal) resulted in similar conclusions on univariable (p
= .28) and multivariable analysis (p =.44). There was also no
association between the count of NBME clinical subject
exams and Step 2 CK performance on univariable (p = .25)
or multivariable (p = .78) analysis (Table 2).
Controlling for all other covariates, students who took the

medicine subject exam in the later quarter scored lower on the
Step 2 CK (overall p < .001; Figure 1). Conversely, students at
schools requiring a criterion score for passing the medicine
subject exam scored nominally higher on the Step 2 CK
examination (Mdiff = 1.10, 95% CI: 0.11 to 2.09; p = .03).
Every 10-point increase in Step 1 performance was associated
with a 3.85 (95% CI: 3.71 to 3.99; p < .001) point increase in
Step 2 CK performance, and every 5-point increase in the
medicine subject exam score was associated with a 4.65
(95% CI: 4.48 to 4.82; p < .001) point increase in Step 2 CK
performance. Figure 2 shows the unadjusted slopes for these
comparisons. Together, these two variables accounted for
approximately 60% of the variability in Step 2 CK perfor-
mance. In fact, as standardized regression coefficients, each

standard deviation increase in Step 1 performance was asso-
ciated with a 0.45 standard deviation increase in Step 2 CK
performance. Similarly, a standard deviation increase in med-
icine subject exam performance was associated with a 0.40
standard deviation increase in Step 2 CK performance.
Students’ scores on Step 2 CK was generally comparable

for all clerkship lengths regardless of whether they began in
May (overall p = .18), June (overall p = .54), or July (overall p
= .37); everyone beginning their clerkship in January was
enrolled in a 12–20-week clerkship.
Stratified summary statistics for each clerkship characteris-

tic by academic start month are available as supplemental
content. Figure 1 shows that for students in July (first month
of the traditional curriculum) (supplemental Table 1), Step 2
CK performance was lowest for students in a 6-week clerkship
(M = 235.28, SD = 19.35) and comparable for students in an

Table 1 Summary statistics for each clerkship characteristic

N % Step 2
performance

Mean SD

Longitudinal
student

No 20,516 98.1% 240.40 17.88
Yes 390 1.9% 238.29 17.70
Total 20,906 100.0% 240.36 17.88

Clerkship
length

6 weeks 1,191 5.6% 237.57 18.03
8–11 weeks 11,046 51.9% 240.11 17.85
12–20
weeks

9,043 42.5% 241.01 17.89

Total 21,280 100.0% 240.35 17.89
Academic
month

January 148 0.7% 238.79 15.02
July 14,711 69.1% 240.16 17.89
June 2,288 10.8% 238.54 18.22
May 4,133 19.4% 242.08 17.68
Total 21,280 100.0% 240.35 17.89

Ambulatory
clinical
experience

No 10,262 48.2% 239.98 17.70
Yes 10,172 47.8% 240.96 18.06
Mixed 846 4.0% 237.61 17.77
Total 21,280 100.0% 240.35 17.89

Study day No 9,644 45.3% 240.99 17.52
Yes 11,636 54.7% 239.82 18.17
Total 21,280 100.0% 240.35 17.89

Combined No 18,515 87.0% 240.28 17.93
Yes 2,765 13.0% 240.86 17.65
Total 21,280 100.0% 240.35 17.89

Pass-cutoff No 2,385 11.2% 237.63 18.04
Yes 18,849 88.8% 240.70 17.85
Total 21,234 100.0% 240.35 17.90

Use NBME
for honors

No 3,625 17.0% 240.75 17.45
Yes 17,655 83.0% 240.27 17.98
Total 21,280 100.0% 240.35 17.89

Preclinical
curriculum

Hybrid 3,755 17.7% 241.42 18.27
Organ
based

3,079 14.5% 241.84 17.86

Traditional 8,491 39.9% 239.98 17.80
Other 5,955 28.0% 239.44 17.72
Total 21,280 100.0% 240.35 17.89

Quarter First 5,943 27.9% 241.33 17.67
Second 4,592 21.6% 240.61 18.00
Third 5,862 27.6% 239.95 17.82
Fourth 4,883 23.0% 239.40 18.07
Total 21,280 100.0% 240.35 17.89

Included in this study were 21,280 examinees from 62 medical schools
(2011–2015). The mean number of didactic hours = 31.18 (SD =
16.42). The median number of NBME exams used = 6 (IQR = 5–7). The
medicine subject exam is scaled (μ = 70, SD = 8), and the mean was
78.60 (SD = 7.92). The Step 1 mean was 228.36 (SD = 20.31)
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8–11-week (M = 240.38, SD = 17.78) or 12–20-week clerk-
ship (M = 240.37, SD = 17.80). For students in May (first
month of the non-traditional curriculum) (supplemental
Table 2), Step 2 CK performance was comparable for students
in a 6-week clerkship (M = 240.01, SD = 16.15) and 8–11-
week clerkship (M = 240.40, SD = 18.00) and was highest for

those in a 12–20-week clerkship (M = 246.55, SD = 16.94).
For students in June (supplemental Table 3), no student was
enrolled in a 6-week clerkship and Step 2 CK performance
was comparable for students in an 8–11-week clerkship (M =
238.70, SD = 17.82) or 12–20-week clerkship (M = 237.98,
SD = 19.60).

Number of Clerkship Weeks

July - JuneJuneMay
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Fig. 1 Association between Step 2 CK performance and clerkship length on univariable analysis
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DISCUSSION

Given the recent United States Medical License Exam
(USMLE) Step 1 transition to pass/fail, internal medicine
residency program directors will likely place greater emphasis
on the USMLE Step 2 Clinical Knowledge (CK) exam during
applicant evaluation. We sought to understand whether inter-
nal medicine clerkship characteristics, clerkship start dates,

and NBME subject exams are associated with USMLE Step
2 CK performance. After controlling for Step 1 and NBME
medicine subject exam scores, our 62 center multi-institutional
study of over 20,000 students did not reveal differences in
Step 2 CK exam performance across many internal medicine
clerkship characteristics, clerkship start dates, and summative
number of NBME clinical subject exams. Our findings

Table 2 Step 2 CK performance as a function of clerkship characteristics

Valid Nc Unadjusted Adjusted

β (95% CI) p β (95% CI) p

Longitudinal student 20,906 −2.11 (−6.70 to 2.49) .37 −1.07 (−3.49 to 1.35) .39
Clerkship length (vs 6 weeks) 21,280 .27a .21a

8–11 weeksb 2.54 (−0.98 to 6.06) .20 0.74 (−0.74 to 2.23) .46
12–20 weeksb 3.45 (−0.47 to 7.36) .10 −0.18 (−2.01 to 1.64) .82
Academic month (vs July)e 21,132 .12a .40a

Mayb −1.62 (−3.97 to 0.74) .12 0.72 (−0.67 to 2.11) .43
Juneb 1.92 (−1.10 to 4.94) .15 −0.34 (−2.00 to 1.33) .88
Ambulatory experience (vs no) 21,280 .30a .20a

Yesb 0.98 (−1.49 to 3.45) .61 0.55 (−0.73 to 1.83) .56
Mixedb −2.36 (−4.26 to −0.47) .01 −1.94 (−4.42 to 0.54) .15
Study day 21,280 −1.17 (−3.24 to 0.90) .27 −0.51 (−1.37 to 0.34) .24
Combined 21,280 0.59 (−2.41 to 3.58) .70 −0.68 (−1.82 to 0.47) .25
Pass/fail 21,234 3.07 (1.33 to 4.80) .001 1.10 (0.11 to 2.09) .03
Use NBME for honors 21,280 −0.48 (−2.53 to 1.58) .65 −0.90 (−1.93 to 0.13) .09
Preclinical curriculum (vs traditional) 21,280 .39a .14a

Hybridb 1.44 (−1.42 to 4.31) .54 −0.07 (−1.37 to 1.23) .99
Organb 1.86 (−2.26 to 5.98) .63 1.27 (−0.27 to 2.80) .14
Otherb −0.53 (−3.58 to 2.51) .97 0.86 (−0.69 to 2.40) .19
Quarter (vs first) 21,280 .002a <.001a

Secondb −0.72 (−1.95 to 0.50) .40 −0.94 (−1.68 to −0.20) .01
Thirdb −1.38 (−2.33 to −0.43) .002 −2.17 (−2.85 to −1.49) <.001
Fourthb −1.93 (−3.07 to −0.79) <.001 −3.17 (−3.85 to −2.49) <.001
NBME exams used (per exam increase) 21,280 0.44 (−0.31 to 1.19) .25 0.05 (−0.27 to 0.36) .78
Didactic hours (per 10-h increase) 21,108 0.60 (−0.17 to 1.37) .12 0.13 (−0.12 to 0.38) .31
Step 1 score (per 10-point increase) 21,271 6.31 (6.18 to 6.44) <.001 3.85 (3.71 to 3.99) <.001
Medicine subject exam (per 5-point increase)d 21,280 7.90 (7.73 to 8.08) <.001 4.65 (4.48 to 4.82) <.001

aOverall type-3 test
bConfidence intervals and significance values are adjusted for multiple pairwise comparisons against the referent using a Sidak correction
cValid N = The number of examinees from 2011 to 2015 used to compute the unadjusted estimates. The number of examinees used to compute the
adjusted estimates = 20,531
dThe medicine subject exam is scaled (μ = 70, SD = 8)
eExaminees beginning their clerkship in January are excluded from these estimates
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Fig. 2 Unadjusted slopes
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confirm those of previous studies regarding the predictive
value of Step 1 and NBME subject exam scores on Step 2
CK performance.(8, 22, 23)

One of the most surprising findings from our study is the
lack of association between the number of NBME subject
exams a student has taken and subsequent performance on
Step 2 CK. This finding is surprising because the NBME
subject exams are similar in content and structure as the Step
2 CK exams. One possible explanation is that students are
using more supplemental self-assessment exams,27 third-party
examination questions, or devoting more independent study
time to prepare for Step 2 CK regardless of the number of
NBME subject exams a school administers. This finding
should be reassuring to clerkship directors and schools that
do not administer summative NBME subject exams for all of
their clerkships in that their students are not disadvantaged for
having fewer NBME subject exams. Furthermore, our finding
that students are not disadvantaged on Step 2 CK by taking
fewer NBME subject exams encourages the creation of inno-
vative assessments in schools and their clerkships, including
competency-based assessments. For example, clinical reason-
ing assessment and long-term retention of medical knowledge
are popular trends in medical education,13 and the medical
education community can be reassured that creative ap-
proaches to assessment do not disadvantage students’ perfor-
mance on Step 2 CK. Additionally, many clerkships are ex-
ploring assessments of other competencies beyond medical
knowledge, and this finding gives schools even greater latitude
and freedom to development these new assessments.
Another unexpected finding was a small but statistically

significant decrease in Step 2 CK scores among students who
completed their internal medicine clerkship later in the aca-
demic year (quarters 3 and 4 versus quarters 1 and 2). The
average score difference for students completing their internal
medicine clerkship later in the academic year was 2–3 points
lower, which is not meaningful for the vast majority of stu-
dents given that this represents only ~0.10–0.16 SD, a small
effect size. However, one could argue that it is relevant for
those students who may be close to passing the Step 2 CK
exam, as failing can have a profound impact on residency
interviews and the subsequent National Resident Matching
Program match.2

Given limitations of observational studies, we cannot
explicitly determine why Step 2 CK scores are lower for
students who completed their internal medicine clerkship
later in the academic year. It is possible that early com-
pletion of the internal medicine clerkship provides a
broader foundation, enabling students to further build on
their existing knowledge with subsequent specialty expe-
riences in a way that would not be possible when com-
pleting the internal medicine clerkship later in the year.
Similarly, given that 50–60% of the Step 2 CK content is
internal medicine,28 it is possible that students that com-
plete their internal medicine clerkship (and thus the
NBME medicine subject exam) early in the year would

subsequently revisit this content for a second time to study
for Step 2 CK. Conversely, students that complete their
internal medicine clerkship later in the academic year may
consolidate their NBME review with Step 2 CK prepara-
tion over a shorter period of time resulting in reduced
familiarity with the material.
While we hypothesized that an earlier start date may be

associated with increased clinical experience and increased
consolidation of clinical knowledge being tested on Step 2
CK, we found that students who started their core clerkships
in May or June did not have any difference in Step 2 CK
performance compared to students with a traditional start date
(i.e., July). This is important as several schools have subse-
quently transitioned to a pre-clerkship curriculum that spans 12
to 18 months.13, 14 Our study did not capture data from these
curricular changes, but it is possible that the effects of internal
medicine clerkship length are masked in our study because of
the very large sample of examinees from schools with the
traditional 2-year pre-clinical curriculum. As more schools tran-
sition to a shortened pre-clerkship curriculum, it will be impor-
tant to monitor and study the effects of these changes on future
medicine subject exams and Step 2 performance.
Despite the suggested benefits of increased integration

of clinical frameworks into the pre-clerkship curriculum,29

students at schools with an organ-based or hybrid pre-
clerkship curriculum performed similarly on Step 2 CK
compared to their peers at schools with a traditional pre-
clerkship curriculum format. We acknowledge that classi-
fying the pre-clerkship curriculum at every school was
challenging, and more than a quarter of the schools we
studied did not fit into our category scheme. It is possible
that this lack of difference may reflect a mismatch be-
tween curricula and assessment; the examination also may
not capture the incremental benefits of an integrated pre-
clerkship curricula or that differences in curricula may
have relatively little impact on Step 2 CK performance.
Our study has multiple limitations. First, while Step 2

CK includes content derived from multiple clerkships, our
Internal Medicine Clerkship Director study group only
evaluated the association between Step 2 CK performance
and internal medicine clerkship characteristics. Upon re-
view of the Step 2 CK content, the outline identifies that
medicine accounts for 50–60% of the exam28; thus, we
felt justified only examining internal medicine clerkship
characteristics. It is plausible that variables within other
clerkships outside of internal medicine may have an effect
on Step 2 CK performance. Future directions will include
examining characteristics of all core clinical clerkships.
Second, all the included schools were U.S. LCME-
accredited medical schools, so our findings may not be
applicable to osteopathic or international medical schools.
Third, our data were from the 2011–2014 academic years.
While the Step 2 CK framework and content have been
consistent, internal medicine clerkship characteristics may
have changed, and other clerkship characteristics may
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affect the interactions among the curricula, training envi-
ronment, and students’ Step 2 CK performance. However,
our large study had a similar representative distribution of
internal medicine clerkship variables across the included
schools as did other studies of survey data from the
Association of American Medical Colleges, CDIM, and
NBME during our study period.
In conclusion, our multi-institutional study did not reveal

differences in Step 2 CK exam performance across many
internal medicine clerkship characteristics, clerkship start
dates, and summative number of NBME subject exams, after
controlling for Step 1 and NBME medicine subject exam
scores. The lack of association of Step 2 CK performance with
many internal medicine clerkship characteristics and more
NBME subject exams has implications for future internal
medicine clerkship structure and summative assessment.
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