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Purpose: With the transition of USMLE Step 1 to pass/fail, Step 2 CK has become a critical factor in residency selection. This study
evaluates the predictive value of preclinical academic metrics for Step 2 CK outcomes to help students assess their metrics for
residency before starting clerkships.

Methods: We analyzed data from 58 students at the Kirk Kerkorian School of Medicine at UNLV. Academic metrics included MCAT
scores, NBME-style Phase 1 exam performance, and CBSE scores. Pearson correlation coefficients were calculated between each
predictor and Step 2 CK scores. Binary logistic regression was used, with Step 2 CK upper quartile (score >255) as the dependent
variable and thresholds for each predictor as independent variables.

Results: MCAT scores showed a moderate positive correlation with Step 2 CK (r=0.37, p=0.004). Students scoring >510 on the
MCAT were significantly more likely to achieve >255 on Step 2 CK. Phase 1 NBME exam performance had the strongest correlation
(r=0.67, p<0.0001), with students scoring above the national mean on >75% of exams more likely to achieve >255. While CBSE
scores showed a similar correlation (r=0.67, p<0.0001), logistic regression analysis revealed that their predictive ability was less
consistent for students in the middle performance range, indicating variability in classification utility.

Conclusion: Preclinical NBME exam performance emerged as the strongest predictor of Step 2 CK success in our cohort, with
MCAT and CBSE scores offering additional, though less robust, predictive value. These findings highlight the importance of early
academic guidance to optimize residency preparedness and provide actionable insights for students assessing their readiness within the
new Step 1 pass/fail framework. Further multi-institutional research is warranted to validate and generalize these results.
Keywords: USMLE step 2 CK, step 1 pass/fail, NBME, MCAT, CBSE, phase 1 examinations, medical student performance,
residency, medical education, competitiveness in residency, step 2 CK predictors, preclerkship, preclinical

Introduction

The United States Medical Licensing Examination (USMLE) is a three-step examination designed to assess a medical
student’s ability to apply knowledge, concepts, and principles essential for patient care and clinical practice. Step 1
traditionally focused on foundational medical sciences, Step 2 Clinical Knowledge (CK) on clinical science application,
and Step 3 on managing real-life scenarios as a licensed physician. Step 1 and Step 2 examinations are offered during
medical school while Step 3 is offered typically during first year as a resident.' These exams are strategically integrated
into the medical curricula to evaluate and guide student progression through their training.

Since the USMLE Step 1 examination transitioned to a Pass/Fail grading format, the landscape of medical education
has adapted significantly. One of the most significant challenges following this change is how to best advise students in
this new paradigm. Thus far, the primary focus of this guidance has been predicting a passing score for the USMLE Step
1 based on practice test scores. Leading medical institutions, such as Emory School of Medicine, have released an official
guide suggesting that students should take the exam once they reach a 99% likelihood of passing, which corresponds to

achieving a score of approximately 68% on practice exams.’
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However, for students aspiring to enter competitive specialties, a crucial question arises regarding how this will affect
their performance on USMLE Step 2. A recent study indicated that 70.5% of students believe they will need to devote
more time to preparing for USMLE Step 2 to remain competitive now that USMLE Step 1 is Pass/Fail.’ Studies have
shown that this concern is well-founded and supported by evidence. One survey of over 2000 residency programs found
that 81% of program directors anticipate USMLE Step 2 CK becoming a more critical factor in determining applicant
matches following the transition of Step 1 into pass/fail format.*

Historically, USMLE Step 1 score was the best predictor of student performance on Step 2. A systematic review and
meta-analysis confirmed this correlation, providing robust evidence supporting Step 1 performance as a useful predictor of
Step 2 scores.” A study conducted at our institution, the Kirk Kerkorian School of Medicine at the University of Nevada,
Las Vegas, revealed that USMLE Step 1 had the strongest correlation with performance on Step 2 (r = 0.752, p < 0.001).°
This study also found that the Internal Medicine shelf exam also held an important predictive value (r=) for Step 2 scores.’
This study concluded that Step 2 CK scores could be effectively predicted using both Step 1 and shelf exam performance.

However, following the shift of Step 1 to pass/fail, there is now a noticeable gap in the performance metrics able to
predict and optimize outcomes on Step 2 CK.

The absence of Step 1 numerical scores creates uncertainty for both students and educators. Previously, a strong Step
1 score could guide students and programs in setting realistic expectations and goals for Step 2 preparation. Now, with
Step 1 being Pass/Fail rather than a numerical score, the focus has shifted to finding new benchmarks and strategies to
ensure success on Step 2 CK. Research is still evolving to identify these benchmarks, and current recommendations are
largely based on historical data and expert consensus rather than robust empirical evidence.

Our study aims to address this gap in evidence by analyzing the performance of the Class of 2025, the first cohort at
the Kirk Kerkorian School of Medicine to take Step 2 CK following the transition of Step 1 to Pass/Fail. By examining
their scores and correlating them with various preclerkship metrics—including MCAT, CBSE, and the average scores of
Phase 1 NBME exams—we aim to identify the factors that best predict Step 2 CK performance. This study will offer
valuable insights to help students and educators navigate the evolving landscape of USMLE assessments.

Methods
The Institutional Review Board (IRB) approval for this study was granted by the University of Nevada, Las Vegas School
of Medicine IRB, under protocol number IRB#UNLV-2022-293. The data used in the study is private and was accessed
with permission from the Kirk Kerkorian School of Medicine at the University of Nevada, Las Vegas, specifically
authorized by the Office of Program Evaluation. The study utilized previously de-identified academic performance data
provided by the Office of Program Evaluation. Based on the IRB’s review of the study protocol, no consent was required.
The Class of 2025 cohort at the Kirk Kerkorian School of Medicine (KSOM) provided a total of 58 subjects. All
members of the class were included in the study. This is the only class in KSOM that has taken Step 2 after the formal
transition of Step 1 to pass/fail (P/F).
Three main areas of performance were explored in relation to USMLE Step 2 CK scores:

1. Premedical Performance Measures: This initially included the average MCAT score and GPA. GPA was excluded
due to significant variation caused by different institutional policies and the selection of major/minor.

2. Preclinical Performance Variables: Two variables were used to assess preclinical performance: performance on
NBME system block exams and NBME Comprehensive Basic Science Exam (CBSE) scores.

Phase 1 of our medical school curriculum consists of organ system blocks lasting 3 to 6 weeks, each concluding with an
NBME-style examination administered in a standardized environment following NBME protocols. Questions are chosen
from the NBME Customized Assessment Service (CAS). The questions in the CAS exams are composed from a database
of retired USMLE Step 1 questions. The school’s faculty chooses questions for specific system and concepts.

The exams administered at our school and included in this study consist of Foundational Medical Science (FMS) exams
and organ block exams. FMS exams include basic science knowledge such as biochemistry, cell physiology, immunology,
microbiology, and immunology. The organ systems tested include Cardiology, Pulmonology, Renal, Hematology/Oncology,
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Gastrointestinal, Reproductive, Endocrinology, Neurology, Psychiatry, Dermatology, and Musculoskeletal systems. Student
grades are adjusted based national difficulty as reported by the NBME. For the purpose of this study, student performance on
each exam was coded as 1=performance equal to or greater than the national mean and O=performance below the national
mean. The “%national mean P1” variable represents the mean of all exams based on the binary coding. In essence this is the
percentage of exams in which each student equalled or outperformed the national average. This was done to use national
standards which would be more useful to students rather than local averages that would not be generalizable.

It is important to note that CBSE administered by schools is either USMLE Step 1 performance indicator or as
a summative phase 1 exam as described in previous studies.® The CBSE is the last required examination taken by
students at the end of Phase 1 and prior to taking Step 1 at our school. A minimum pass score on CBSE as specified by
faculty is required to pass the last course of Phase 1. It is also used as a measure of Step 1 readiness. All students must
pass Step 1 prior to proceeding to Phase 2, clinical rotations. Our school used the CBSE as the primary indicator of
USMLE Step 1 performance, as other practice exams/forms taken by students were completed in non-standardized
environments with significant variability in how students approached these exams.

Pearson correlation coefficients were calculated between each of these variables and the USMLE Step 2 CK score to
determine the relationships between the performance measures and the Step 2 CK scores. Following this, a regression
analysis (Method = Enter) was conducted using the same variables to develop a prediction model.

All variables were converted to binary variables with the intention of identifying performance in the upper quartile of
Step 2 CK. As such, MCAT scores at or above 510 were compared to performance below 510. Percent national mean
Phase 1 scores used a cutoff of 75% or greater. This means students who performed at or above the national average on at
least 75% of their phase 1 exams. CBSE scores of 65% or more were compared with those below 65%. Step 2 CK upper
quartile was defined as a score equal or greater than 255. Chi square analysis was utilized to determine statistical
significance between these binary variables.

Results
MCAT

The association between USMLE Step 2 CK and MCAT scores was assessed using Pearson correlation analysis, which
revealed a correlation coefficient of 0.37 (p = 0.004), indicating a weak to moderate positive relationship between
performance on these two examinations.

Chi square analysis showed statistically significant breakdown of 58% of students who scored above 510 on MCAT
had Step 2 CK scores of above 255, while 42% of students had scores below 255. In students who scored below 510 on
MCAT, 85% had scored below 255 on Step 2 CK and consequently 15% of students scored above 255.

Table 1 provides an overview of both the overall and subgroup analyses, while Figure 1 displays the correlation graph
between MCAT scores and Step 2 CK performance.

Average Score of Phase | NBME Exams
The performance of students who scored above the national average on at least 75% of their phase 1 CAS exams showed
a strong positive correlation with USMLE Step 2 CK scores, with a Pearson coefficient of 0.67 (p < 0.0001). Table 2

Table | Between Students Who Scored Above/Below 510 on MCAT and Students Who
Scored Above/Below 255 on Step 2 CK

MCAT below 510 MCAT 510+ Total Chi-square
Step 2 below 255 23 (85.2%) 13 (41.9%) 36 (62.1%) X?*=11.5
df=1
Step 2 of 255+ 4 (14.8% 18 (58.1% 22 (37.9%
tep 2o (148%) (58.1%) B79%) | sig. =0.10 (2-sided)
Total 27 31 58

Notes: As shown in Table I, students with MCAT of 510 and above were significantly more likely to receive scores

equal or above 255 on Step 2 CK.
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Figure | Correlation between latest MCAT score and Step 2 CK score.

presents the overall chi square values for the Phase 1 exam performance while Figure 2 illustrates the trend between the
performing above national mean and Step 2 CK performance.

Chi square analysis showed statistically significant breakdown of 51.5% of students who scored above national
average on 75% of their exams in phase 1 had Step 2 CK scores of above 255, while 48.5% of students had scores below
255. In students who scored below national average in the majority of their exams, 80% had scored below 255 on Step 2
CK and consequently 20% of students scored above 255.

CBSE

CBSE scores demonstrated a moderate positive correlation with Step 2 CK scores (Pearson=0.67, p < 0.0001). Chi square
analysis showed statistically significant breakdown of 44% of students who scored above 255 on Step 2 CK had CBSE
scores below 65%. Additionally, CBSE scores below 65% were more predictive of lower Step 2 CK performance, with
only 24% of students achieving a Step 2 CK score above 255 when their CBSE was under 65%. Figure 3 illustrates the
correlation between CBSE and Step 2 CK. Table 3 llustrates the sub-stratified data.

Table 2 Comparison Between Students Who Scored Above/Below National Mean on 75% of Their Phase |
Exams and Students Who Scored Above/Below 255 on Step 2 CK

Phase | Mean Below 0.75 Phase | Mean of 0.75+ Total Chi-square
Step 2 below 255 20 (80.0%) 16 (48.5%) 36 (62.1%) X?=6.00
df=1
Step 2 of 255+ 5 (20.0% 17 (51.5% 22 (37.9%
2o (20.0%) (51.5%) B79%) | sig. =0.014 (2-sided)
Total 25 33 58

Notes: As shown in Table 2, students with Phase | Mean of 0.75 and above were significantly more likely to receive scores equal or above 255 on
Step 2 CK.
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Figure 2 Correlation between percentile above national mean on Phase | examinations and Step 2 CK score.
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Figure 3 Correlation between percentile CBSE and Step 2 CK scores.

Discussion

With the recent change of the USMLE Step 1 exam to a pass/fail score system, increasing emphasis is being placed on medical
students’ scores on the USMLE Step 2 exam for acceptance into residency. The majority of currently available studies evaluate
predictors of Step 1 scores, with very few studies evaluating factors that influence performance on Step 2.
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Table 3 Comparison Between Students Who Scored Above/Below 65% on CBSE and
Students Who Scored Above/Below 255 on Step 2 CK

CBSE Below 65 CBSE of 65+ Total Chi-square
Step 2 below 255 25 (75.8%) Il (44.0%) 36 (62.1%) X?=6.09
df=1
Step 2 of 255+ 8 (24.2% 14 (56.0% 22 (37.9%
poe (242%) (56.0%) B79%) | sig. =0.014 (2-sided)
Total 33 25 58

Notes: As shown in Table 3, students with CBSE 65 and above were significantly more likely to receive scores equal or
above 255 on Step 2 CK.

Our study analyzed the Kirk Kerkorian School of Medicine at UNLV class of 2025’s performance on Step 2 to understand
what factors in a medical student’s educational history may be predictive of success on Step 2. Our study was a first of its kind
now to offer guidelines based on their pre-clinical performance for medical students post USMLE Step 1 pass/fail transition.
We focused on student scores on the standardized exams MCAT, CBSE, and Phase I NBME subject exams.

MCAT

In our cohort, 58.1% of students in the class of 2025 who had an MCAT score of 510 or higher ended up scoring higher
than 255 on the USMLE Step 2 exam (y2 = 11.5, df = 1, p = 0.010, statistically significant). MCAT score has previously
been associated with high performance on the USMLE Step 1 exam.*'! Thus, it is unsurprising that MCAT is also
a predictor of success on the USMLE Step 2 exam. Prior studies have found that MCAT is a stronger predictor of Step 1
versus Step 2 scores due to the basic science nature of Step 1.” However with the new shift of the Step 1 exam to pass/
fail, more thorough analysis is needed to truly evaluate the correlation between MCAT performance and Step 2 scores.

CBSE

Our statistical analysis found that even though CBSE scores were statistically correlated with USMLE Step 2
Performance, they were not good predictors of the Step 2 USMLE exam score. This conclusion stems from the fact
that 44% of students who scored 255 on USMLE Step 2 did not have high CBSE scores. We hypothesize that this lack of
meaningful correlation is likely due to a multitude of factors. At UNLYV, students take the CBSE on the same date,
however at different points of their studying for USMLE Step 1. Additionally, the basic science nature of Step 1, and
therefore CBSE, makes the content of the exam itself different from Step 2 and therefore a weaker predictor. Finally,
a plausible explanation could be the shift of importance from Step 1 scores to Step 2 scores.

However, one conclusion can be drawn is that the CBSE scores serve as better predictors of the outliers. This finding
aligned with studies such as Guiot et al which showed that scoring below 66% had a much higher chance of not
performing well on Step 1 and Step 2 CK."? In our results, it can be seen that students who scored much higher on CBSE
were likely to score higher on USMLE Step 2 and vice versa. For an average performing student, CBSE serves as a poor
predictor of performance.

Phase | NBME CAS Exams

The performance on Phase 1 exams was the strongest predictor of USMLE Step 2 score based on the positive correlation
of 0.67. This can be explained by the content of these exams which test the fundamental physiology and pathology of
various disciplines emphasizing high yield material from each subject. These findings align with previous studies such as
by Bird et al, which showed that NBME style examinations during the preclinical years were a significant predictor of
performance on Step 2 CK."?

Although these exams served as a strong predictor in our cohort, future studies need to be done to assess if this will be
replicated in other medical institutions with different exam structures.
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Guidelines for Students

One of the main aims of our study was to provide guidelines for students navigating through the new era of Step 1 being
Pass or Fail. Step 2 CK is one of the key screening examinations for residency matches, which will likely serve as the
sole metrics after Step 1 Pass/fail transition.’ From the single cohort analysis of our institution, we propose the following
guideline for students. Specifically, it appears that one of the best predictors of performance on USMLE Step 2 CK is
performing above average on Phase 1 examinations. Although MCAT served as a significant predictor of success in our
cohort, the correlation is weaker than that of Phase 1 exams. Finally, it is clear from the data of this cohort that no single
variable should discourage students from aiming for competitive fields as there are a number of students in this cohort
with below average pre-clinical scores who performed above 255 on Step 2 CK. Additionally, the importance of other
aspects of application such as publications and clinical grades are not investigated in our study as balancing factors in
application screening.

Limitations
Limitations of this study include its focus on a single institution and a cohort of only 58 medical students. This may
restrict the external validity of the findings for students outside the Kirk Kerkorian School of Medicine.

Additionally, all students in the cohort take the CBSE simultaneously, regardless of their scheduled Step 1 exam
dates. This may result in some students taking the CBSE without the same level of preparation they would invest for the
Step exams or the MCAT.

In 2020, the MCAT format was altered due to the COVID-19 pandemic. Exams during this period were shortened
from 7.5 hours to just over 5 hours, enabling more exams to be administered each day (2020 format). If students took the
exam in this shortened format, it may have influenced their scores compared to those who took the original 7.5-hour
MCAT.

Furthermore, students pursuing less competitive specialties may not prioritize achieving a top score on the Step 2
exam, potentially aiming for a score closer to the average. However, it is generally expected that medical students will
strive to perform at their best on such a significant examination in their careers. It is also important to note that different
schools have different timelines for Step 2 CK and our study results may not be generalizable to schools with
significantly different schedules of Step 2 CK.

A limitation to expanding this study to other institutions is that not all medical schools utilize NBME-style questions
for their preclinical exams. Some institutions rely on professor-written exams tailored to their specific curricula, which
may complicate efforts to predict Step 2 performance based on preclinical exam scores at those schools.

Future Directions

Future directions for this research include collecting data from multiple institutions to investigate whether the MCAT,
CBSE, and preclinical exam scores correlate with Step 2 exam scores. Given that the average score on preclinical
NBME-style exams was the strongest predictor of Step 2 scores at the Kirk Kerkorian School of Medicine, we aim to
determine if this trend holds true in larger cohorts.

Additionally, it would be valuable to consider other factors when predicting Step 2 exam scores, such as the resources
utilized by medical students, total in-class lecture time, and the format of instruction (eg, lecture vs problem-based
learning). Identifying the strategies that correlate with the highest Step 2 exam scores is crucial in the context of the Step
1 pass/fail grading system.

Finally, shelf exams and their sequence can be assessed as another predictor of Step 2 CK scores once students start their
clerkships. Previous studies, including one at our institution, have shown evidence for these examinations to correlate with
Step 2 CK performance.®'* !¢ Therefore, future studies should explore this relationship in Step 1 pass/fail era.

Conclusion

The transition of USMLE Step 1 to a Pass/Fail format has shifted the focus to Step 2 CK as a critical metric for residency
selection, raising questions about the best predictors of success on this exam. Our study analyzed the performance of the
Class of 2025 at the Kirk Kerkorian School of Medicine, identifying key preclerkship metrics—MCAT scores, Phase 1
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NBME exam performance, and CBSE scores. Among these, Phase 1 NBME exam performance showed the strongest
correlation, suggesting that consistent success on foundational exams is a strong indicator of Step 2 CK performance.
The study’s limitations, including its single-institution focus and limited sample size, may restrict the generalizability
of the findings. Multi-institutional research is warranted to validate these predictors and to further refine strategies for
supporting students’ success.
These findings provide actionable insights into the predictive validity of preclerkship performance metrics, offering
guidance for students aiming to optimize their preparation for Step 2 CK within the evolving Step 1 Pass/Fail framework.

Disclosure
The authors report no conflicts of interest in this work.
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