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Abstract
Background
Students from lower socioeconomic groups tend to underestimate their chances of acceptance to medical
school and their likelihood of success once admitted.

Objective
The objective of this study is to determine if socioeconomic disadvantage status is linked to lower medical
college admission test (MCAT) scores and academic performance in medical school.

Methods
Using the Association of American Medical Colleges (AAMC) education/occupation (EO) indicator, we
compared economically disadvantaged students to students with no financial disadvantage on the MCAT,
Phase 1 National Board of Medical Examiners (NBME), United States Medical Licensing Examination
(USMLE) Step 1, Phase 2 NBME, and USMLE Step 2 test scores.

Results
Medical students in the disadvantaged group scored significantly lower on the MCAT than students with no
financial disadvantage. The disadvantaged group showed a non-significant lower trend in performance until
USMLE Step 2.

Conclusions
Applicants from lower socioeconomic backgrounds may perform lower on their MCAT and early medical
school benchmark exams, but they appear to catch up with and even surpass their peers on their USMLE Step
2 examination. 
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Introduction
Socioeconomic status (SES) is a measure of one’s standing as it relates to their income, education, and
occupation [1]. The effect of socioeconomic status (SES) on educational attainment is evident as early as
kindergarten and persists through grade 12. Multiple factors contribute to the limitations of low-SES
students. Students from low-SES households are less likely to have parental involvement in their education,
which has significant effects on self-efficacy and overall performance [2]. Additionally, lower-SES students
are often expected to contribute to the household in more ways than their higher-SES counterparts, for
example, by holding a part-time job after school or babysitting younger siblings. These factors, compounded
with parental expectations that a college degree is not required, can discourage students with low SES from
pursuing a bachelor’s degree [3]. For those students who do move forward into higher education, the
burdens in place during their high school career continue to loom over them. These barriers influence
students of low SES, so they are less likely to finish their degree, let alone pursue a graduate degree [3]. 

Students who overcome these barriers and decide to pursue a medical degree are once again met with
barriers that their high-SES counterparts do not have to face. Juggling familial obligations and their
undergraduate studies has the potential to hurt their grade point average (GPA) and take time away from
studying for the Medical School Admissions Test (MCAT), which are both important metrics during the
medical school admissions evaluation process [4-5]. Having a low GPA and MCAT score can limit a student's
ability to stand out from their peers and, in some cases, automatically disqualify an applicant if they do not
meet the school’s minimum threshold. Other differences, such as less social support from peers and mentors,
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have led many low-SES students to believe that they do not belong in the medical field and are unable to
succeed [6].

Despite improvements in inclusivity measures, students from low-SES backgrounds continue to be
underrepresented in medicine [7,8]. This is concerning given the data that shows physicians who come from
a low-SES background are more likely to have attitudes that focus on patient-centered care and positive
outcomes [9]. Between 1987 and 2005, the majority of medical students came from high-SES families [1,9].
To help medical schools diversify their socioeconomic representation, the Association of American Medical
Colleges (AAMC) created an SES indicator starting with the 2014 application cycle. According to the AAMC,
23%-24% of all applicants during the 2018-2021 application cycle were classified as SES-disadvantaged, and
of those applicants, 20%-21% matriculated into medical school [10]. Studies have been done to understand
why students from low-SES backgrounds are less represented in medicine than their higher-SES
counterparts [6]. Several of these factors are related to the aforementioned emotional and financial barriers
they face. 

Once in medical school, students from low-SES backgrounds have to overcome the belief that they cannot
succeed while also dealing with the typical challenges most medical students face. Some of the most
significant issues include financial obligations, the overwhelming workload, pressure to succeed,
relationships, and work-life balance [11]. These mental, emotional, and financial hurdles could further
impair a student from low SES in succeeding academically and contribute to their belief they will not
succeed [12]. As previously stated, students from low-SES backgrounds perform lower on exams before
medical school. However, data is limited about their performance while they are in medical school [5].
Throughout medical school, students complete preclinical (Phase 1), clinical (Phase 2), and United States
Medical Licensing Examination (USMLE) Step 1 and USMLE Step 2 exams. Phase 1 and Phase 2 examinations
consist of questions from the National Board of Medical Examiners (NBME) and are required for each
medical student to demonstrate mastery over the content they are learning and to prepare them for USMLE
exams. Allopathic students are required to take the USMLEs to obtain medical licensure in the United States.
One study done at the University of California Davis School of Medicine showed that students who identified
as socio-economically disadvantaged performed worse on the USMLE Step 1 and Step 2 exams compared to
their non-economically disadvantaged counterparts [13,14]. Although this study assesses performance, it
was only conducted at a single institution and did not use the AAMC Education/Occupation (EO) indicator to
assess economic disadvantage. We sought to determine if this trend was present among a different student
population when implementing the EO indicator used by the AAMC. Our study aims to determine what
differences, if any, are present between the academic performance of low-SES students and high-SES
students at the Kirk Kerkorian School of Medicine (KSOM) at the University of Nevada, Las Vegas.

Materials And Methods
Subjects and setting
KSOM is a public medical school located in Nevada’s largest city, Las Vegas. It is the first allopathic medical
school in Southern Nevada and was founded to address the long-standing physician shortage in the area. In
2010, Nevada ranked 45th in the country in the number of physicians per 100,000 people [15]. This shortage
impacts community members at large, who are forced to wait weeks to get appointments to see primary care
physicians, with the impact affecting those coming from low SES the most [16]. In turn, since the inception
of the school in 2017, an emphasis has been placed on admitting students who will remain in the Las Vegas
Valley after graduation. The admissions team has attempted to accomplish this goal by selecting students
who are from the community, as it has been shown that students who have personal ties to the patient
population they are serving are more likely to practice in those communities [14]. In addition, the KSOM
mission emphasizes values such as inclusion and community health. To address these values, our student
body has been curated to reflect our community’s diversity, including students from various SES
backgrounds. In a statement provided by the 2022 Admission Committee Director, Dr. Gasper de Alba states:
“The Kirk Kerkorian School of Medicine Admissions Committee Handbook is provided to each member of
the committee and is reviewed at the beginning of each admissions cycle. The Policy on Student Selection
states the following among desirable characteristics for student selection: first-generation college attendees,
economically disadvantaged, and educationally disadvantaged (Title I high school).” With these criteria in
mind, our institution’s large number of students from low SES makes it an ideal location to measure the
effects of socioeconomic disadvantage (SED) in medical school. 

KSOM students take a series of system-based block exams comprised of retired NBME questions during their
Phase 1 curriculum. Students who fail only one or two NBME block exams are given the opportunity to
remediate at the end of each semester using a cumulative final exam. Students are allowed to fail a
maximum of three NBME block exams before being put on academic probation, where they are required to
complete an extensive remediation process before being allowed to proceed into the next phase. To proceed
to clinical rotations, all KSOM students must pass their USMLE Step 1 examination. The Phase 2 curriculum
is measured through NBME shelf exams, which are taken twice to give students two chances to achieve their
desired scores. In contrast to many other medical school shelf exam schedules, KSOM requires that all shelf
exams be taken within one week. The first set of shelf exams is taken at the midpoint of their Phase 2
curriculum, and the second set is taken again at the end of their Phase 2 curriculum. After this phase, their
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highest scores are retained. The Phase 1 and Phase 2 NBME exam scores recorded are the cumulative average
of all exams taken during their respective phases. The current KSOM attrition rate is less than 0.5% out of
the five classes that have matriculated since 2017, as compared to the average attrition rate of all allopathic
schools since 1997, which is 3.2% [16]. 

Data sources
Data for this study were drawn from KSOM databases in accordance with the approved International Review
Board (IRB) protocol number 1030906-1, entitled “School of Medicine use of program evaluation data for
research,” dated April 3rd, 2017. The AAMC education/occupation (EO) indicator classifies applicants into
five ordered groups (EO1 through EO5, see Appendix A). The groups are categorical aggregates of parental
education and occupation for which AAMC identifies EO1 and EO2 as economically disadvantaged. To
increase the power of our study, we combined first-, second-, third-, and fourth-year KSOM students who
fell into the EO1 or EO2 groups. The EO1 and EO2 groups were then compared to students with no financial
disadvantage on the following academic measurements: MCAT (most recent attempt), Phase 1 NBME
(average of all first attempts), USMLE Step 1 (first attempt), Phase 2 NBME (average of all highest attempts),
and USMLE Step 2 (first attempt). The mean and standard deviation were calculated for each to determine
differences between groups. For each measurement, we analyzed and recorded each student’s performance
per exam and ranked students into percentiles within their respective cohorts. The group percentile was
determined by averaging exam performance. An unpaired t-test was then used to determine statistical
significance. An alpha of 0.05 was used for significance in this study. All tests for significance are two-tailed.

Results
Table 1 shows the descriptive statistics (mean, SD, P-value) of the Economic Disadvantage and No Economic
Disadvantage groups for the MCAT, Phase 1 and Phase 2 NBME, and USMLE Step 1 and Step 2 performance to
determine if either group had a significant variance in the test scores. Different exam companies distribute
each examination and therefore vary their score ranges and average exam performance. The MCAT exam
scores range from the lowest possible score of 472 to the highest possible score of 528. Phase 1 and Phase 2
NBME exams range from a possible score of 0 to 100. USMLE Step 1 and Step 2 exams range from 1 to 300. 

Table 1. Descriptive Statistics of Population

Examination N Mean Std. Deviation P-value

MCAT
Economic Disadvantage 83 507.55 4.674 < .001>

No Economic Disadvantage 157 510.27 5.116  

Phase 1 NBME
Economic Disadvantage 69 82.00 0.052 0.4546

No Economic Disadvantage 110 82.58 0.045  

USMLE Step 1
Economic Disadvantage 67 228.81 15.595 0.4645

No Economic Disadvantage 105 230.60 15.685  

Phase 2 NBME
Economic Disadvantage 45 77.37 6.478 0.8110

No Economic Disadvantage 65 78.11 5.963  

USMLE Step 2
Economic Disadvantage 41 247.63 13.306 0.5408

No Economic Disadvantage 62 245.87 14.875  

TABLE 1: Descriptive statistics of population
MCAT: Medical college admission test, USMLE: United States medical licensing examination, NBME: National board of medical examiners

Over one-third of the students whose test scores were collected fell within the disadvantaged SES group.
Medical students in the socio-economically disadvantaged group had statistically significantly lower MCAT
scores than students with no financial disadvantage (mean = 507.55 vs. 510.27, p < .001). 

To identify trends in the data for the economic disadvantage and no economic disadvantage groups, students
were assigned a percentile amongst their entire group for their particular performance per exam. Then each
student’s respective percentiles were distributed into their appropriate economic groups. The average
percentiles of the economic disadvantage and no economic disadvantage groups were calculated for every
exam. Differences in these averages were assessed for statistical significance using an unpaired t-test with
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an alpha set to 0.05. Average group percentiles are depicted in Figure 1, with numerical values and levels of
significance indicated in Table 2.

FIGURE 1: Economic disadvantage vs. No disadvantage comparisons
over exams measured

 No Disadvantage Disadvantage p-Value

MCAT Percentile 0.62 0.375 < 0.0001

Phase 1 NBME Percentile 0.447 0.404 0.403

Step 1 NBME Percentile 0.489 0.443 0.462

Phase 2 NBME Percentile 0.505 0.47 0.852

Step 2 NBME Percentile 0.392 0.496 0.647

TABLE 2: Average percentiles corresponding to Figure 1
MCAT: Medical college admission test, NBME: National board of medical examiners

Socioeconomic disadvantage was negatively associated with MCAT performance. This value was the only
measurement that showed statistical significance. Of the remaining benchmarks collected, students from the
disadvantaged SES group trended lower than their counterparts until USMLE Step 2; at that metric, their
performance increased (though these results were found to have no statistical significance). 

Average group percentiles for the No Economic Disadvantage group and the Economic Disadvantage group
for each test were calculated and used to create Figure 1.

Table 2 shows that the biggest difference in percentiles between no economic disadvantage and economic
disadvantage was in the MCAT examination scores, with the no economic disadvantage group at a higher
average percentile. The no economic disadvantage group continued to have a higher average percentile in
Phase 1, USMLE Step 1, and Phase 2 examinations. In the USMLE Step 2 examination, the economic
disadvantage group had a higher percentile than the no economic disadvantage group. 

Discussion
The findings of this study show significant differences in MCAT performance in the economically
disadvantaged group compared to their counterparts. Furthermore, although not statistically significant,
students from lower SES tend to perform worse on other benchmark exams leading up to the USMLE Step 2
exam than their counterparts. However, some students scored even higher than their peers on this final
medical school examination. If economic disadvantage plays a role in student academic performance, then
this finding indicates that during medical school, lower SES students were able to overcome some of the
academic disadvantages they faced in the early phases of their medical education. Similar results were seen
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in a study conducted by Jerant et al., who studied medical universities in California [13]. One hypothesis to
explain the events that lead low-SES students to catch up to their peers’ centers around the standardization
of the medical curriculum within KSOM. For example, each student has equal access to the same material,
faculty, and resources. At KSOM, Phase 1 students are given a two-year subscription to a standardized
question bank and board exam lecture series. Additionally, academic support services and upperclassman
tutors are available to all students. These standardized resources may address one of the main barriers
keeping low-SES students from higher performance as undergraduates. If they had consistent and equal
access to learning resources, then they may not show deficits in their GPA and MCAT scores. However, as
previously stated, the inequity in resources still exists when applying to medical school and can be
detrimental to a student’s GPA and MCAT score when applying [4,5]. This topic calls into question the
criteria that are used for medical school admissions. It is unrealistic to completely forgo the use of exam
performance to help schools evaluate applicants. However, if a low-SES student meets the minimum
thresholds, should they be punished for not having access to the same resources and therefore having lower
scores on entrance exams compared to their peers? Do alternative measures exist that can be evaluated to
determine a person’s potential success in a rigorous environment like medical school? Although a holistic
admissions process has taken steps to evaluate a student’s success, there are additional measures that could
be used to assess what resources a student had access to while preparing for these exams as well as their
aptitude for perseverance in challenging situations.

Additional measures for admission
To determine if a low-SES student will be able to catch up to their peers in medical school, an additional
metric should be evaluated. Literature reveals that a person’s mindset is linked to higher academic
achievement [17]. One tool that can be used to evaluate a person’s mindset is the Grit scale created by
Angela Duckworth [18]. The Grit scale is an 8- and 12-item scale that asks the reader to rank their agreement
with several statements concerning the consistency of interests and perseverance of effort on a Likert scale.
It has been found that a person’s “grittiness,” in combination with other multifactorial metrics, has the
potential to shed light on a person’s ability to succeed in high-stakes situations despite setbacks.
Individuals who possess grit tend to be resilient, self-controlled, and ambitious. Studies conducted at
chiropractic, physical therapy, and dental schools found that grittier students performed better on their
standardized exams and concluded that the grit scale could be used as an additional non-academic measure
for admissions [19-21]. We believe that low-SES students who may not have performed as well on their
entrance exam as their high-SES counterparts would benefit from an additional evaluation, such as the Grit
scale, to assess their potential ability to perform on exams as they traverse through their medical
education. 

Interventions
If the reason medical students are able to catch up to their peers by USMLE Step 2 is due to the
standardization of medical education, it is possible that earlier identification and intervention would help to
alleviate the discrepancies in a medical student’s academic career sooner. One such intervention is the
increased utilization of mentorship programs that can help guide premedical students as they attempt to
explore their interest in the medical field and eventually navigate the application process. The positive
effects of mentorship are well documented across fields and specialties and are well utilized once students
are in medical school [22-23]. Undergraduate institutions should prioritize reaching out to pre-medical
students from low-SES backgrounds to encourage the utilization of such programs. 

Formal support organizations, such as a post-baccalaureate premedical pipeline program aimed specifically
at students from underrepresented and economically disadvantaged backgrounds, could help alleviate some
of the incongruities between higher and lower SES students. One such program, MEDPREP, exists and has
great success at helping disadvantaged students gain the tools necessary to matriculate into medical school
and subsequently become practicing physicians [24]. During this program, students were asked to complete
additional science courses to improve their GPA, as well as professionalism and study skills workshops to
prepare them for the rigors of professional school. It is unknown how the students from the MEDPREP
program performed during their time in medical school; however, of the 525 students who have matriculated
through the program thus far, 79% became practicing clinicians. Additional information about these
students’ performance during medical school is needed to substantiate the claim that a program like this
helps to level the playing field between economically advantaged and disadvantaged students while in
medical school. However, MEDPREP and other post-baccalaureate programs incur a significant cost,
upwards of $30,000, at some institutions [25-27]. 

There are many third-party resources that offer students application review, personal statement editing, and
MCAT preparation courses with promises to “increase your score, guaranteed.” However, to our knowledge,
no studies have been conducted to determine if students who utilize these services are accepted into a
medical program at a higher rate than students who do not utilize these resources. Furthermore, these
services tend to cost as much as $3,000, limiting their benefits to students of low SES. 

Financial burden
Despite the existence of these programs, they come with a financial burden that perpetuates the
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aforementioned barriers to equal opportunity for disadvantaged students. These programs can further widen
the gap between low- and high-SES students since many students who require the use of these programs to
make them competitive applicants already have financial obligations and burdens that their high-SES
counterparts do not have. In evaluating the efficacy of potential interventions, it is imperative that the
downstream and unattended effects are carefully analyzed. Several of the post-baccalaureate programs
addressed the cost of attendance concern by granting scholarships to some of the attendees [28]. However,
these scholarships were not all-encompassing, and they still omitted many students in need of financial
reprieve. 

Assistance with identifying and securing scholarship donations would help to decrease the financial burden
that low-SES students face. Despite the abundance of scholarships available, accessing them can be
cumbersome. Having to complete another extraneous step that high-SES students do not is a barrier in and
of itself, but it can also be difficult to wade through the scholarship opportunities without guidance. More
student-specific assistance from financial aid administrators would take pressure off of students in need of
these scholarships. By helping to comb through the scholarships available, low-SES students can spend
more time crafting their scholarship essays and less time determining whether they are eligible for the
scholarships. Indeed, programs exist that filter through scholarships using an algorithm; however, these
programs also come at a cost that can deter students from utilizing them. Scholarships based on merit have
also been found to be underutilized by students of low-economic backgrounds due, again, to their access to
resources and having to split their focus from academic pursuits to familial or financial burdens [29]. This
finding points to an increased need for scholarships that have more realistic criteria for their utilization,
given that low-SES students have additional burdens to attend to while pursuing their education. 

Limitations
One limitation of this study is that we are evaluating data from a single institution. The rise in test scores
could be indicative of the collaborative nature of our school’s academic culture. Additional studies at larger
institutions with different student demographics will validate this study if similar results are found.
Additionally, KSOM is a new institution with a limited data pool. The sample size progressively decreases
from the MCAT to USMLE Step 2 (n = 240, n = 179, n = 172, n = 110, and n = 103) because KSOM is a new
school, and only two classes have completed all medical school examinations. The addition of future class
data would help to strengthen our finding that low-SES students are able to catch up to their peers by USMLE
Step 2. Confounding variables, such as non-economic adversities, may also play a role in these results.
Stratification of the data to include additional demographic information should be pursued in future
studies. 

Conclusions
Our study shows that students from low-SES backgrounds perform worse on their medical school entrance
exams when compared to students from higher-SES backgrounds. This performance trend continues
throughout the initial preclinical phase of their medical education. However, once they reach USMLE Step 2,
they perform similarly to their peers. This trend may be due to the standardization of medical school
education, regardless of SES. It is possible that earlier interventions would help to alleviate these differences
before USMLE Step 2; however, careful consideration of the ramifications of the interventions should be
explored. These results have implications for the admissions criteria for medical school applicants.
Admissions teams are advised to explore students’ financial situations when pursuing their undergraduate
degree and when studying for their MCAT exam to determine any justification for differences in
performance. This data can also continue to encourage admissions teams to explore other non-academic
metrics that can be used to evaluate a student’s aptitude and preparedness for the medical field. Future
studies should focus on the generalizability of these results at other medical institutions as well as the
impact of the proposed interventions.

Appendices
Appendix A
The SES indicator was developed by the AAMC as a tool for medical schools to use to identify applicants who
may come from a socioeconomically disadvantaged background. Information provided by applicants about
their parents’ and guardians’ highest education level and occupation is used to sort applicants into five
levels, EO1-EO5, using the schematic below, which is found in the American Medical
College Application Service (AMCAS) Applicant Guide (Table 3). 
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Parent/Guardian Education
Parent/Guardian Occupation

Executive, managerial, professional position Service, clerical, skilled, and unskilled labor

Doctorate/professional degree SES-disadvantaged indicator: No SES-disadvantaged indicator: Yes, EO-2

Master’s degree SES-disadvantaged indicator: No SES-disadvantaged indicator: Yes, EO-2

Bachelor’s degree SES-disadvantaged indicator: No SES-disadvantaged indicator: Yes, EO-2

Less than a bachelor’s degree SES-disadvantaged indicator: Yes, EO-1 SES-disadvantaged indicator: Yes, EO-1

TABLE 3: SES indicator

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. University of Nevada Las
Vegas Office of Research Integrity – Human Subjects issued approval 1030906-1. Consent was obtained or
waived by all participants in this study. University of Nevada Las Vegas Office of Research Integrity – Human
Subjects issued approval 1030906-1. Deidentified data for this study were drawn from institutional databases
in accordance with an approved IRB protocol. Our International Review Board protocol number is 1030906-1
“School of Medicine use of program evaluation data for research” dated April 3, 2017. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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