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Background: This study investigates whether students with pre-matriculation, formalized,
clinical experience performed better in Step 1 and Step 2 of the United States Medical Licensing
Exams (USMLE) compared to students without formal pre-matriculation clinical experience.
Methods: This research investigation was a retrospective cohort study conducted at the Uni-
versity of Arizona College of Medicine in Tucson, Arizona, USA, and analyzed students in the
Class of 2017 and Class of 2018. Formal clinical experience was defined as registered nurses,
physician assistants, nurse practitioners, paramedics, emergency medical technicians, or licensed
practical nurses for any amount of time prior to matriculation, as well as scribing for at least
6 months prior to matriculation. Students with any amount of shadowing experience were not
considered to have clinical experience. The authors performed multiple regression analyses to
investigate the effects of formal clinical experience on USMLE exam performance. Statistical
significance was defined as P<0.05. All statistical analyses were performed using SAS 9.4.
Results: Our study had a total of 227 students from the two classes, with 40 (17.6%) having
formal pre-matriculation clinical experience, as already defined. Nine (3.96%) students were not
assessed in USMLE Step 1 calculations, and 61 (26.9%) students were not assessed in USMLE
Step 2 calculations due to an absence of recorded USMLE scores. Formal pre-matriculation
clinical experience was a statistically significant positive predictor of USMLE Step 1 score
(P=0.03) and USMLE Step 2 score (P<0.010).

Conclusion: Formal pre-matriculation clinical experience, as defined previously, positively
correlates with an increase in USMLE Step 1 and Step 2 scores.

Keywords: medical education, medical school admissions, clinical experience, USMLE Step 1
and Step 2

Introduction

Despite advances in a more holistic approach to medical school admissions, the selection
of applicants into residency is determined, in large part, by their United States Medical
Licensing Exam (USMLE) Step 1 and Step 2 scores.' Residency program directors note
that this is often a pivotal factor when deciding whether or not to offer an applicant an
interview.>* Despite evidence against this practice and pleas to the contrary, the USMLE
Step 1 and Step 2 will continue to play a large role in determining the potential choices
future that residency applicants have in choosing their medical specialty.'?

The Medical College Admissions Test (MCAT) and undergraduate grade point
average (U-GPA) are the two pre-admission variables that have received the most
attention in the literature and have been shown to positively correlate with USMLE
Step 1 and Step 2 scores.® However, other non-academic factors have received very
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little attention as to how well they predict performance on
these two high stakes exams. Admissions committees view
self-reported clinical experience positively.” However, despite
this expectation, there exists a paucity of information focus-
ing on the benefit of this experience in terms of USMLE
performance.”®

We noted anecdotally that registered nurses (RNs) attend-
ing medical school at our institution did extremely well in the
USMLE Step 1 and Step 2 in recent years, which stimulated
interest in the correlation between formal pre-matriculation
medical experience and these two exams. The purpose of this
study was to determine whether pre-matriculation formal
clinical experience of students was a positive predictor of
USMLE Step 1 and Step 2.

Methods

This research investigation was a retrospective, cohort study
conducted at the University of Arizona College of Medicine
(UACOM) in Tucson, Arizona, USA, and analyzed students
in the Class of 2017 and 2018. The UACOM has a 4-year
medical school curriculum, with the first 2 years consisting of
apre-clinical, systems-based, basic science curriculum. Like
most present-day curriculum, instruction is interactive, small
group, and clinically case-based. The USMLE Step 1 exam is
typically taken at the end of the students’ second year prior to
beginning clinical clerkships, while the USMLE Step 2 exam
is generally taken after the students have rotated through all
required clinical clerkships, which include 6 weeks of Family
Medicine, Pediatrics, Surgery, Obstetrics and Gynecology,
and Psychiatry, 12 weeks of Internal Medicine, 3 weeks of
Neurology, and a 3-week elective of the student’s choice.
Data were recorded from two primary programs: Docu-
ware and records from the UACOM admissions office
regarding students’ American Medical College Application
Service (AMCAS) application information. Docuware is
an online program used by the UACOM that stores Medi-
cal Student Performance Evaluations, which were used to
record student’s USMLE Step 1 and Step 2 scores. First-time
scores were used for both examinations regardless of pass
or fail status. Variables recorded from AMCAS included
demographic information including classification as an
underrepresented minority (URM) or as having a disadvan-
taged background, MCAT score, U-GPA, and formal and
non-formal pre-matriculation clinical experience. Formal
clinical experience was defined as RN, physician assistant,
nurse practitioner, paramedic, emergency medical techni-
cian (EMT), or licensed practical nurse. Applicants with
at least 6 months of scribing or patient care technician
experience prior to matriculation were also considered

under this group. Students with shadowing experience for
any amount of time were considered to have non-formal
clinical experience.

All student data were immediately de-identified after
extraction from the records. Upon completion of data
retrieval, we standardized the data using the definitions
already described for pre-matriculation clinical experi-
ence. We summarized student’s characteristics by clinical
experience using mean + SD for continuous variables
and using frequency and the associated percentage for
categorical variables. Two-sample #-tests were performed
to compare continuous variables and Fisher’s exact tests
were performed to compare categorical variables. Of the
227 students in both classes, nine (3.96%) students were
not assessed in USMLE Step 1 calculation, and 61 (26.9%)
students were not assessed in USMLE Step 2 calculations
due to an absence of recorded USMLE scores. Two-sample
t-tests were performed to compare USMLE Step 1 and
Step 2 scores between students with and with no formal
pre-matriculation clinical experience. Multiple linear regres-
sion was conducted to control for student’s characteristics
(including ethnicity, gender, U-GPA, MCAT score, URM,
and disadvantaged background) while assessing the effects
of'the clinical experience. MCAT and U-GPA were included
in the multiple regression analyses due to theoretical and
previously reported associations with USMLE Step 1 and
Step 2 score outcomes. The URM and disadvantaged back-
ground classification were included in the multiple regres-
sion analyses due to former published associations between
these demographic factors and USMLE exam performance.’
Statistical significance was defined as P<0.05. All statistical
analyses were performed using SAS 9.4,

Ethics approval and informed

consent

This research was approved by the UACOM Institutional
Review Board (IRB# 13 — 0418), and deemed exempt for
obtaining consent from the participants.

Results

Our study had a total of 227 students from the two classes,
with 40 (17.6%) having formal pre-matriculation clinical
experience, as already defined. Of those 40, 25 (62.5%)
were scribes, 9 (22.5%) nurses, 3 (7.5%) EMTs, 2 (5%)
paramedics, and 1 (2.5%) pharmacist. Table 1 displays the
summary of U-GPA, MCAT score, and other demographic
data between students with formal pre-matriculation clini-
cal experience and those without. There were no statistical
differences between students with formal pre-matriculation
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Table | Summary of student characteristics by clinical experience
(Yes vs No)

Table 2 Summary of Step | and Step 2 scores by clinical
experience (Yes vs No)

Variables Yes (n=40) No (n=187) P-value®
Male 19 (47.50%) 88 (47.06%) 1.00
Hispanic 2 (5.00%) 17 (9.09%) 0.54
U-GPA 3.64+0.24° 3.66£0.25 0.64
MCAT 29.75+2.60 30.23£3.48 (n=185) 0.33
URM 4 (10.00%) 25 (13.37%) 0.79
Disadvantaged 6 (15.00%) 46 (24.60%) 0.22

Notes: *Derived from Fisher’s exact test for categorical variables and two-sample
t-test for continuous variables. "Mean£SD.

Abbreviations: U-GPA, undergraduate grade point average; MCAT, Medical
College Admissions Test; URM, underrepresented minority.

clinical experience and those without. In the latter group,
shadowing was the main clinical experience listed. All
students in our study had some form of pre-matriculation
clinical experience, either formal or non-formal, as is strongly
recommended in the UACOM website. Table 2 displays
the summary of USMLE Step | and Step 2 scores between
students with formal pre-matriculation clinical experience
and those without. After controlling for ethnicity, gender,
U-GPA, MCAT scores, URM, and the disadvantaged status,
the students with formal pre-matriculation clinical experi-
ence had a statistically significantly higher Step 1 and Step
2 scores than those with no formal pre-matriculation clini-
cal experience with an adjusted P-value of 0.03 and <0.01,
respectively. In addition to the formal clinical experience,
based on the multiple linear regression models, we also found
that U-GPA and MCAT scores were significant predictors
for USMLE Step 1 score (P<0.01, P<0.0001, respectively)
and USMLE Step 2 score (P=0.01, P<0.01, respectively).
Specifically, students with higher U-GPA and MCAT scores
had significantly higher Step 1 and Step 2 scores. Other
demographic factors included in the regression (URM and
disadvantaged student classification) did not significantly
correlate with Step 1 or Step 2 score.

Discussion

Numerous variables are considered by an admissions commit-
tee during the medical school application process. Some of
these, such as U-GPA and MCAT score, have been extensively
investigated, and they not only predict academic success in
medical school, but also correlate positively with USMLE
Step 1 and Step 2.>%° Our findings are consistent with these
prior findings. However, a more holistic review also considers
other variables such as resilience, distance traveled, cultural
diversity, and prior medical experience. These qualities are
intuitively important in future physicians but are hard to

Score Yes No P-value
(n=40) (n=187) Unadjusted® Adjusted®

Step | 227.46+17.36° 220.94+22.47 0.09 0.03
(n=39) (n=179)

Step2  245.29+14.53  238.41+1520 0.02 <0.01
(n=31) (n=134)

Notes: *Derived from two-sample t-test. "Derived from linear regression adjusting
for student characteristics, including U-GPA, MCAT score, ethnicity, gender, URM,
and disadvantaged status. ‘Mean%SD.

Abbreviations: U-GPA, undergraduate grade point average; MCAT, Medical
College Admissions Test; URM, underrepresented minority.

define and difficult to study.'®!! It seems rational that prior
to committing extensive time, energy, and cost to a career
in medicine, one would expect a student to gain exposure
to the field. Despite this expectation, there exists a paucity
of information focusing on the benefit of this experience in
terms of academic performance.”®

Our study demonstrated a statistically significant correla-
tion between formal medical experience prior to matriculation
and USMLE Step 1 and Step 2 scores (Table 2). A formal,
structured, clinical experience that would result in a higher
USMLE Step 1 score is not intuitive as Step 1 tests basic science
knowledge while Step 2 is a more clinically based exam. How-
ever, the Cognitive Load Theory (CLT) may help explain why
a structured clinical experience might result in a higher Step 1
and Step 2 score than students without said experience.!>!°

Effective learning, according to CL]T, is a product of the
complexity of the material (the intrinsic load) and the tools
the learner possesses to interpret and synthesize this infor-
mation (the germane load). Ideally, the student converts this
material into long-term memory (LTM) to propagate learning
and future problem solving. Intrinsic load is dependent on
the number of unknowns in a problem and thus is inherent to
the problem itself. As unknown items in a problem increase,
so does the intrinsic load and the difficulty of transferring
knowledge into their LTM for the novice student lacking
experience. Thus, medical students exposed to an interactive,
medical position prior to matriculation might be expected to
have a more robust germane load compared to the student
lacking such experience.

All USMLE Step 1 and Step 2 questions contain a clini-
cal vignette for delivery and require an understanding of the
relationship between basic science and clinical medicine.
Medical schools, recognizing the importance of USMLE
exam performance, have followed suit, changing their
exams during the basic science years to parallel the USMLE
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format.' Clinically experienced students also have the
advantage in this situation, due to their increased germane
load. Thus, one might argue that a clinically experienced
group may benefit in test performance, especially USMLE
Step 1 and Step 2.

Artino et al noted that admissions committees view self-
reported clinical experience positively and are more likely to
select students with such experience.” However, they found
that students with self-reported clinical experience performed
no better than their counterparts in the USMLE Step 1 and
Step 2.7 One criticism of that study is that clinical experience
was neither defined nor was the duration reported. Paolino
et al investigated clinical experience and performance with
Step 1 and Step 2 and found very small differences between
groups without clinical experience vs those with varied
clinical experiences. However, the authors failed to control
for MCAT scores and included clinical experiences that we
do not consider patient interactive.® We only included posi-
tions that require interactive, direct patient care in our formal
clinically experienced group. Shadowing was not included
in this group since it is a more passive experience in which
the student follows the physician in their practice for an
undefined period of time. This is an observational role for
most participants with no direct patient care experience. This
is in sharp contrast to a scribe, a paid position in which the
scribe and physician interact directly concerning patient care.

There are significant limitations to our study. It represents
a single-institution study of a small number of students over
two years. The correlation could be strengthened via the
addition of more students from our institution and other
institutions nationwide. In addition, we employed a holistic
approach to admissions, relying less on MCAT and U-GPA.
Thus, our mean MCAT and U-GPA score for accepted appli-
cants may be lower than at other schools. It might be that at
a higher MCAT and/or U-GPA score, the difference between
our two groups may disappear. Furthermore, we failed to
record and control for age in our analysis. It is theorized that
older students might have performed better when compared
to their younger classmates. Although it would have been
interesting to compare the two groups based on their aca-
demic performance during the basic science instruction of
the first two years, this was not performed secondary to our
pass/fail system. Finally, participants’ undergraduate major
was not studied. Based on CL]T, it might be expected that the
science vs non-science majors might perform better in Step
1 based on the former’s exposure to terminology and similar
format as medical school.

Conclusion

In summary, our study demonstrates a statistically significant
correlation between higher USMLE Step 1 and Step 2 scores in
medical students with formal pre-matriculation clinical expe-
rience. If our findings are reproduced in future studies, then
we will have one more variable besides the traditional MCAT
and U-GPA to predict future success in USMLE Step 1 and
Step 2 exams, allowing for a more holistic admission process
while upholding the academic excellence of each institution.
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