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Abstract
Background: Allopathic medicine faces a daunting challenge of selecting the best applicants because of
the very high applicant / matriculant ratio. The quality of graduates ultimately re�ects the quality of
medical practice. Alarming recent trends in physician burnout, misconduct and suicide raise questions of
whether we are selecting the right candidates. The United States lags far behind the United Kingdom and
Europe in the study of non-cognitive tests in medical school admissions. Although more recently, medical
schools in both the United Kingdom, Europe and the United States have begun to use situational
judgement tests such as CaSPER and the SJT, recently developed by the AAMC and that these tests are,
in a sense non-cognitive in nature, direct personality tests per se have not been utilized. Although
personality is one indelible component of the human condition, we have historically used, in the
admissions process within the US, knowledge, reasoning and exam performance, all of which can be
improved with practice.

Methods: A popular personality measurement used over the past two decades within the US in business
and industry, but not medical school has been the NEO-PI-R Test. This test has not been utilized in
allopathic medicine probably because of the paucity of exploratory retrospective and validating
prospective studies. The hypothesis which we tested was whether NEO-PI-R traits exhibit consistency
between two institutions and whether their values show promise in predicting academic performance.

Results: Our retrospective �ndings indicated both interinstitutional consistencies and both positive and
negative predictive values for certain traits whose correlative strengths exceeded traditional premed
metrics (MCAT, GPA, etc.) for early academic performance.

Conclusions: Our exploratory studies should catalyze larger and more detailed con�rmatory studies
designed to validate the importance of personality traits not only in predicting early medical school
performance but also later performance in one’s overall medical career.

Background
Intelligence and personality are two indelible components of the human condition. Cognitive skills,
knowledge, reasoning and exam performance, on the other hand, can be acquired and improved through
practice.1 We nearly exclusively use the latter in the medical school admission process in the United
States, and largely ignore personality, at least by formal assessment. Alarming recent trends in physician
burnout, misconduct and suicide raise additional questions of whether we are selecting the right
candidates in our medical school admissions process. It is not entirely clear why in the United States we
continue to use only premed cognitive assessments in selecting whom to accept to medical school. Not
only have we continually ignored non-cognitive assessments in the admissions process but we have not
even conducted retrospective or prospective studies examining their potential value in predicting early
medical school performance or later performance in one’s overall medical career. This dearth of US
studies stands in contrast to those in the United Kingdom and Europe which consist of a number of large
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cohort studies examining non-cognitive testing which include both modi�able as well as non-modi�able
personality traits and their predictive value during and at completion of medical school. 2–11

Although more recently, medical schools in both the United Kingdom, Europe and the United States have
begun to use situational judgement tests such as CaSPER and the SJT, recently developed by the AAMC
and that these tests are, in a sense non-cognitive in nature,12,13 direct personality tests per se have not
been utilized. An increasingly popular formal measurement of personality, however, which has evolved
over the past two decades, is the Neo Personality Inventory – Revised (NEO-PI-R) Test, a measurement of
�ve major domains of personality as well as six facets that de�ne each of the domains (Table 1).14,15

The NEO-PI-R is a psychological personality inventory consisting of the Five Factor Domain (Model):
Extraversion, Agreeableness, Conscientiousness, Neuroticism and Openness to Experience. The test also
measures six subordinate dimensions, known as ‘facets’ of each of the �ve factor model personality
domains. The NEO-PI-R consists of 240 items of descriptions of behavior answered on a �ve point scale,
ranging from “strongly disagree” to strongly agree”.14 The test is available both online and in paper form
and has been used widely in the evaluation of employee applications in business, industry, law
enforcement and selectively high pressured occupations, e.g., air tra�c controllers.16,17 The test has not
formally or o�cially been used in the allopathic medical school admissions process in the United States
for reasons that are not totally clear. Perhaps one reason it has not been used is that there have been a
paucity of exploratory retrospective and validating prospective studies examining the value of formal
personality assessment in the medical school setting.

It can be argued however that since the medical school admissions process uses either in-person or
virtual interviews, that some aspects of applicant personality invariably surface during the interview
process and may in�uence decisions of acceptance. 18–20 However that is different than a formal,
systematic, objective, quantitative and reproducible measurement of personality as can be offered by the
NEO-PI-R test. Overall, there has been, in fact, only a paucity of studies examining personality traits of
medical applicants and matriculants.21 Exploratory retrospective and con�rmatory prospective studies of
the NEO-PI-R are �rst needed to justify its routine use in the medical school admissions process. For these
studies to be valid, the NEO-PI-R test must be separately administered to all applicants granted an
interview but must not at all be used, at least initially, to in�uence the admisssions process and
interviewees must not be told whether the test will in�uence or not in�uence the decision process. This is
exactly what we did in the present study. The hypothesis which we tested was whether personality traits
measured by NEO-PI-R are consistent between two institutions and whether they have value in predicting
academic success as well as failure, greater than traditional premed metrics (MCAT, GPA, etc).

Methods
This study was conducted under strict FERPA guidelines. All data had been collected as part of the
routine admissions process and subjects de-identi�ed. The present study was approved by CUSM’s IRB
(HS-2020-04). We had previously collected 2 year’s worth of matriculant data from Mercer University
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School of Medicine (MUSM) under an approved IRB (H0312123). All raw data analyzed in the study is
provided as Supplementary Information designated as Raw Data - Appendix 1–4.

This study was conducted blindly. The individuals at both institutions who administered the NEO-PI-R to
the interviewees and recorded the results did not participate in any other aspects of the medical school
interview or admissions process, did not interact with members of the Admissions Committee in any way
nor participate in the deliberations or decisions of the Admissions Committee. Numerical values of NEO
traits and subtraits from all interviewees from the classes of 2022 and 2023 at CUSM and all students
from the classes of 2006 and 2007 at MUSM were descriptively summarized using means, standard
deviations, minimums, maximums, ranges, and variances. Comparisons of means between NEO
personality traits of CUSM and MUSM students were conducted using one-way ANOVA to determine any
statistically signi�cant differences. An alpha value of 0.05 was considered signi�cant.

NEO traits between those with good vs poor performance at MUSM were compared using an independent
sample t-test. Poor performance had three subcategories: repeating a single course, repeating multiple
courses or dropping out of school. NEO traits of students with good performance were compared to NEO
traits of students with poor performance.

Comparisons between accepted students and rejected students at CUSM were assessed by conducting
an independent sample t-test for NEO traits of accepted students and NEO traits of rejected students for
both classes of 2022 and 2023, and each year individually.

NEO traits of accepted and rejected students from CUSM and MUSM were subsequently compared using
independent sample t-tests in the following categories: (1) MUSM vs CUSM All Accepted, (2) MUSM vs
CUSM All Rejected, (3) MUSM vs CUSM Year 1 Accepted, (4) MUSM vs CUSM Year 1 Rejected, (5) MUSM
vs CUSM Year 2 Accepted, (6) MUSM vs CUSM Year 2 Rejected.

Correlations between different NEO traits in CUSM students were calculated using a 2-tailed Pearson
bivariate correlation and charted as a matrix. An alpha value of 0.05 was considered signi�cant.
Correlations between NEO traits in CUSM students and class rank were similarly calculated. Correlations
between NEO traits in CUSM students and typical premedical admissions metrics (MCAT, CGPA, BCPM)
as well as medical school performance metrics (average NBME, MCQ, LAB, CP, IRAT, OSCE, and CRS).

Differences in NEO traits between male and female accepted and rejected applicants were compared
using independent sample t-tests for both CUSM classes of 2022 and 2023.

A more detailed enumeration of the tests and comparisons that were conducted is provided (Table 2).

Results
The hypothesis which we tested was whether personality traits as measured by the NEO-PI-R Test have
predictive value in early medical school performance and whether this predictive value was stronger than
traditional premed metrics (MCAT, GPA, etc.). Obviously, if support for this hypothesis could be obtained
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from this study, it would argue possibly for an expanded role of the NEO-PI-R Test in the medical school
admissions process or at least for additional con�rmatory retrospective and validatory prospective
studies.

At MUSM, the Admissions Committee did not formally use the NEO-PI-R test to evaluate prospective
applicants and were completely blinded to the NEO-PI-R Test results. Therefore, any correlations between
personality scores and academic performance were made on an unselected and therefore unbiased
population. In the present study we re-analyzed the MUSM raw data. We also made comparisons between
the MUSM and CUSM data.

The present study also examined 2 years of CUSM applicant and matriculant data for NEO-PI-R,
premedical parameters, demographic data and medical school performance data for potential predictive
value of the NEO-PI-R v traditional premed parameters.

Even though the MUSM data and the CUSM data were derived from different populations of medical
school applicants, approximately 15 years apart, with different demographic features, (eg.,the male /
female ratio was much higher at MUSM), from different schools with different admission criteria, and
from different geographic areas of the United States, the NEO-PI-R was remarkably consistent in the
personality mean scores and ranges between the two groups of students. 29 of 30 facets of personality
showed no differences in score distribution between the populations (p = .87; p = .78). The single facet
showing a difference between the two populations was (A6) Tender-Mindedness (p = .007). This facet
accounted for a difference in its member domain (A) Agreeableness (p = .034). The fact that 29/30
personality facets showed no differences between the MUSM and CUSM student populations
demonstrated the remarkable consistency of the NEO-PI-R. This consistency spanned decades, schools,
demographics and geographies.

Re-analysis of the MUSM data revealed a number of interesting �ndings. For one there were signi�cant
differences in one major personality domain as well as many of its facets between males v females. The
one major domain which showed differences was (C) Conscientiousness with females scoring higher (p 
= .012). Females also scored higher in two of its facets: (C2) Order (p = .026) and (C6) Deliberation (p 
= .02). Within the domain of (A) Agreeableness, the facet (A4) Compliance showed higher scores in males
(p = .032).

A number of personality domains and facets correlated with either academic success or failure in both
males and females. Academic success was de�ned by separate and cumulative course performance and
academic failure was de�ned as having to repeat a single course or multiple courses or dropping out of
school. The predictive values of these personality domains and facets were compared to the predictive
values of traditional premed metrics like MCAT VR (verbal reasoning), MCAT PS (physical sciences:
chemistry, physics) and MCAT BS (biological sciences: biology, biochemistry, genetics, physiology,
molecular biology, microbiology, evolution, organic chemistry). At the time of the MUSM study, the MCAT
was divided into MCAT VR, MCAT PS and MCAT BS. The MCAT BS scores positively correlated with 7
different courses performances (p = .05; Pearson 0.6) and the MCAT PS positively correlated with 2
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course performances (p = .05; Pearson 0.6) whereas MCAT VR negatively correlated with 4 course
performances (p = .01; Pearson − 0.7). However, none of the MCAT scores correlated with academic
failure.

A number of personality domains and facets also correlated positively (signi�cant and positive Pearson
coe�cients) with course performances. Most of these fell within the (C) Conscientiousness domain
which included (C3) Dutifulness, 5 courses (p = .03; Pearson − 0.8); (C4) Achievement Striving, 4 courses
(p = .04; Pearson 0.7); and (C5) Self-Discipline, 7 courses (p = .02; Pearson 0.9). Collectively, the facets
within the (C) Conscientiousness domain correlated with academic success in more courses than the
MCAT BS and MCAT PS scores.

However, the most striking �nding in the MUSM data was the negative correlations (signi�cant and
negative Pearson coe�cients) with academic failure. The personality domains and facets which provided
strong negative correlations with academic failure (repeating a single course, multiple courses or
dropping out of school) fell mainly within the (N) Neuroticism domain including facets (N2) Angry
Hostility (p = .05; Pearson − 0.7) and (N3) Depression (p = .05; Pearson − 0.7) and the (O) Openness to
Experience domain which included facets (O2) Aesthetics (p = .05; Pearson − 0.7) and (O3) Feelings (p 
= .05; Pearson − 0.7). The facets within the (O) Openness to Experience domain negatively correlated with
repeating not just one but multiple courses (p = .028; Pearson − 0.9). Select personality domains and
facets therefore potentially add value to the admissions process as a negative predictor of academic
failure.

Similarly to the MUSM students whose admissions to medical school were not at all based on the NEO-
PI-R test, CUSM did not use the NEO-PI-R test to formally in�uence admissions. In the �rst class which
was admitted (the class of 2022), 29 of 30 facets of personality predictably showed no differences in
score distribution between the accepted vs rejected applicants (p = .250). In the second class which was
admitted (the class of 2023), there were differences in only 1 domain: (N) Neuroticism. In fact, all of the
facets within this domain showed differences between accepted vs. rejected applicants (p = .02).
Although the NEO-PI-R test was not formally used as an Admissions Criteria and whose results were not
made available to the Admissions Committee, it was entirely possible that the interviewers were sensitive
to neurotic personality traits of certain applicants that negatively impacted their decisions on acceptance.
It would seem then from this observation that this domain may have factored into the admission
decision.

Analysis of the CUSM data revealed both similarities and differences compared to the MUSM data. The
personality pro�les of males vs females were again different but mainly fell in facets within the (E)
Extraversion, (O) Openness to Experience and (A) Agreeableness domains (p = .02). CUSM accepted
approximately equal number of males and female students whereas MUSM accepted only a limited
number of female students at that time. The difference in male / female ratio between the two classes
could explain the discrepancy in the differing personality facets.
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Since there is currently more of an emphasis on evaluating medical school student performance to
comply with the rigors of the LCME accreditation process than there was 15 years ago, CUSM used a
number of performance metrics that were not available at MUSM which included Multiple Choice
Questions (MCQs), NBME (both raw and scaled), Laboratory, Case Presentation, iRAT, OSCE, Course Final
Grade (derived from a composite of measurements depicted below) and Overall Averages.

The Course Final Grade (Raw Score) was derived from a composite of the detailed measurements as
depicted (Table 3). In addition, other premedical metrics that were available included overall MCAT, overall
GPA (grade point average) and BCPM (Biology, Chemistry, Physics, Mathematics) grade point average.
Presently, only an overall- MCAT score was available because the MCAT was no longer broken into MCAT
VR, MCAT PS and MCAT BS as it was for the MUSM data.

At CUSM, presently, academic failure was de�ned as the need to repeat a course but since no CUSM
students to date, however, have been required to repeat a course due to students’ 100% successful
attempts at remediation, academic failure per se could not be correlated with NEO-PI-R measurements,
Academic performance (success or lack thereof) based on various assessments including class rank
(Table 3) could be measured and was used in this study.

With traditional premed metrics, MCAT scores surprisingly did not signi�cantly correlate with any of the
above-mentioned assessments (p = .5). However, BCPM signi�cantly correlated with 3 of the
assessments (p = .01; Pearson 0.7) and was therefore the best of the objective metrics.

However, the most striking �nding discovered was the very strong negative correlations (signi�cant and
negative Pearson coe�cients) with academic performance by certain personality domains and facets.
The personality domains and facets which provided strong negative correlations with academic
performance fell mainly within the (N) Neuroticism domain including facets (N2) Angry Hostility, (N3)
Depression, (N5) Impulsiveness and (N6) Vulnerability (all, p = .02; Pearson − 0.8). These facets
negatively correlated with as many as 4 of the assessments, which were more assessments than those
that correlated with the BCPM. Interestingly, the (N) Neuroticism domain including facets (N2) Anger
Hostility and (N3) Depression were also the same personality domain and facets that predicted academic
failure at MUSM.

Discussion
Allopathic medical schools continue to receive many more applications than class openings and
therefore have an opportunity to select the “right” and “best” applicants. However the recently increasing
rates of physician burnout, professional misconduct and physician suicide all raise questions as to
whether we are selecting the right applicants. It is certainly possible and even plausible that non-cognitive
assessments of such things as personality traits could provide potential input in the selection of
candidates to decrease these negative outcomes of long term practice. Historically applicants in the
Unites States have been selected on the basis of fairly standard premedical metrics which include GPA,
selected science and math GPA and MCAT scores. These metrics produce a fairly homogeneous pool of
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selected applicants. Yet medical school applicants are heterogeneous in terms of interests, motivations,
career goals and personality traits. Personality represents a component of the human condition which
has not been adequately explored in the medical school admission process nor adequately used to
predict future career success or failure in medicine.

Certainly it could be argued that students who aspire to a career in family medicine to treat the
underserved more likely possess different personality traits than aspiring physician-scientists who are
willing to forgo the practice of the art of medicine in favor of its science. Yet probably both categories of
students exhibit a similar range of traditional premed metrics like GPA and MCAT scores that serve as the
gateway to their admission.

Although there have been a number of studies in the United States that have examined personality traits
of medical students, there have been few studies that have examined these traits as predictors of medical
school performance.18–21 And certainly there have been no studies that have examined personality
factors as predictors of ultimate career success or failure. Furthermore, we are not aware of any
allopathic medical school in the United States that formally uses scored personality assessments such
as those of the NEO-PI-R test as a criterion in determining admission.

The United States therefore lags far behind the United Kingdom and Europe in the study and use of non-
cognitive tests in medical school admissions in predicting subsequent performance. It is fair to say that
the US is in its infancy with regards to non-cognitive testing. The reasons for this are not entirely clear.
Numerous studies in the United Kingdom, Europe and other non-US countries have investigated the role
and importance of non-cognitive tests in medical school admissions and their role in predicting medical
school performance.10, 22–32 These studies used four types of non-cognitive tests including
libertariancommunitarian, narcissism, aloofness, con�dence and empathy (NACE), self-esteem, optimism,
control, self-discipline, emotional-nondefensiveness (END) and faking (MEARS) and combinations
thereof.10 Performance measurements included the Educational Performance Measure (EPM) and the
exit situational judgement test (SJT). Multilevel regression analyses showed that END predicted EPM and
SJT and that two facets of NACE, aloofness and empathy predicted SJT. Although these studies showed
some signi�cant correlations they exhibited overall low effect sizes and an inconsistent picture. These
personality tests consisted of a very broad range of characteristics which could be separated into so-
called modi�able traits such as social and communication skills, perseverance, resilience and motivation
and so-called non-modi�able traits such as neuroticism and extraversion.

These studies speci�cally did not use the NEO-PI-R Test which measures the so-called “Big Five”:
Extraversion, Agreeableness, Conscientiousness, Neuroticism and Openness to Experience It should again
be emphasized that the NEO-PI-R Test measures non-modi�able or indelible and stable aspects of
personality whereas NACE and MEARS are thought to measure, at least, in part modi�able traits.
Measuring modi�able traits bring to any study a type of confounding which is di�cult to control for. It is
interesting that the one sole study conducted in Europe that did use only the “Big Five” showed that
certain traits did correlate with academic performance.4
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In the vast majority of these non-US studies, it was made clear to the candidates that that the non-
cognitive tests would not be used as a basis for admissions and so it could be argued that the
candidates were less motivated to take the test seriously. Furthermore none of these studies measured
long term outcomes of medical performance.

In order to make a case that formal personality assessment has a role in the Admissions process in the
United States, we �rst needed to show in our study that formal quantitative personality assessment
correlated with medical school performance and that this correlation was observed on an unselected and
therefore unbiased population. In both the MUSM and CUSM classes, this opportunity presented itself.

In our study we conducted a large number of blind analyses without any preconceived rationale because
we did not want to bias our results. It can be argued that we approached this study largely as a �shing
expedition. However this “�shing” approach was appropriate and justi�ed given the dearth of previous
studies on the utility of the NEO-PI-R in medical school admissions. Our results which not only show
statistical signi�cance but strong Pearson correlations in the setting of a relatively small sample and our
demonstrations of stronger performance correlations of select NEO traits v standard premed metrics also
argues against a type 1 error and suggest that our preliminary studies be followed up with larger
con�rmatory retrospective studies and eventual validatory prospective studies.

Given that CUSM has not yet even graduated a class, the true predictive value of the personality test can
not yet be fully evaluated and therefore this study must be considered preliminary. In particular due to the
relatively small numbers, we were only able to conduct bivariate analyses of the different personality
traits and academic success. Since there are other well known predictors of academic success such as
MCAT scores, that could colinearly distribute with one or more of the personality test scores, it would be
important once more data is available to establish that personality scores in a multivariate model are
superior or at least show that the cognitive values do not differ signi�cantly between students with
different outcomes on the personality test. Similarly although we noted that there was a difference
between some of the personality values between males and females, due to the limited data which was
available to us, we did not adjust for this possible confounding variable in other comparisons.

Furthermore with the growing popularity of the non-cognitive situational judgement tests such as
CaSPER and the SJT while different than personality tests per se, it would be equally important to directly
compare direct personality tests with these non-cognitive tests to determine whether personality tests
have better predictive value of medical school performance. An expanded data set would allow these
additional comparisons.

In any correlative or experimental study of medical education such as this one, it is important to provide
the conceptual framework which serves as background. Conceptual frameworks represent ways of
thinking about a problem or study.33 Conceptual frameworks can come from theories, models or best
practices but all of these can be challenged as myths, if the evidence suggests the contrary.34 Historically
it has been assumed that measurements of cognitive skills, learning, knowledge, reasoning and exam
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performance, all of which can be improved through practice, are the best predictors of not only medical
school success but overall career success in medicine. However these assumptions may prove faulty as
personality, an indelible component of the human condition, may ultimately be more important in
predicting both medical school performance as well as overall career success or failure. Furthermore it
can be reasoned that if we can measure and delineate personality, we might be able to tailor individual
instruction to selectively nurture individuals with certain personality traits and, in a sense, develop a form
of personalized instruction. If we can achieve both, then without question, personality assessment should
be used as a gateway, at least in part, to admission.

Conclusions
Our retrospective exploratory analyses of the data at MUSM and CUSM argue for the importance of
measuring personality domains and facets provided by the NEO-PI-R to provide prognostic information
on academic performance. Obviously, these initial �ndings must be evaluated both in subsequent classes
and in the present classes when more performance data, e.g. USMLE scores and clinical performance
become available. Our retrospective analyses should be subsequently examined with both con�rmatory
prospective studies and future long term validation studies that examine not only medical school
performance but overall career performance. These studies would ful�ll the often neglected LCME
mandate that medical schools in the United States and Canada select applicants who possess the
intelligence, integrity and personal and emotional characteristics necessary to become competent
physicians in the practice of medicine.
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