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Abstract

While the racial diversity of the United States (US) is increasing, Black/African American,
Hispanic/Latino, American Indian, and Alaska Native physicians continue to remain
underrepresented in medicine, mostly commonly referred to as URiIM (underrepresented in
medicine). A disproportionate physician workforce to the general US population contributes to
healthcare inequities, particularly in minority, underserved communities. This paper examines
the educational pipeline into medical school, with a focus on the undergraduate STEM
experience for URIM students, which serves as a gateway into medical school to begin the
process of physician training and education. A detailed literature review was conducted and
analyzed using the following theories: critical race theory, social capital theory, human capital
theory, and ecological systems theory. From the literature, systemic barriers were identified
including a lack of access to mentorship, academic support, and institutional resources. This
paper challenges to increase physician diversity requires reforms and policy changes at the
undergraduate education level. This includes expanding and incorporating mentorship programs,
embedding experiential learning into the curriculum, and expanding the holistic admissions
process into medical schools. Addressing the challenges is not only essential for the educational
attainment of students but also for improving public health outcomes and creating opportunities

for intergenerational mobility within URIM communities.

Keywords: underrepresented in minorities in medicine (URiM), STEM education, physician
workforce diversity, educational pipeline
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Underrepresented Minorities and the Pipeline into Medical School with Undergraduate
STEM Studies

Introduction

The racial demographics of the United States have become more diverse, with over one-
third of the population identifying as Black/African American, Hispanic, Alaskan Native, or
American Indian. However, only 9% of practicing physicians come from these backgrounds,
which highlights a significant shortage of minority-identifying physicians (Osseo-Asare et al.,
2018). As a result, the American Association of Medical Colleges has labeled students and
physicians from these groups as Underrepresented Minorities in Medicine (URiM) (Roche et al.,

2020; Underrepresented in Medicine Definition, 2019).

Despite initiatives to increase diversity within healthcare, underrepresented minorities
continue to be significantly underrepresented in both medical schools and practicing physicians.
The lack of underrepresentation is shown throughout the educational pipeline as they build upon
each other from primary school, undergraduate studies, and medical school which are all steps in
becoming a physician. As a result, in order to increase physician diversity, systematic
inequalities need to be addressed. Without matriculation into medical school, physician
education and training cannot begin. Currently, in comparison to the general population, URiM
students represent a small percentage of medical school enrollments in the US. The roots of this
issue extend beyond the admissions process itself, as a combination of factors that contribute to

the challenges faced by URiM students in gaining admission to medical schools.

Studies have shown that physicians from underserved backgrounds are more likely to
return to their communities to practice medicine (Fenton et al., 2016; Grumbach & Mendoza,
2008; Ogunyemi et al., 2007; Xierali et al., 2018). Achieving a physician workforce that mirrors
the diversity of the U.S. population not only enhances the quality of care but also helps to reduce
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health disparities (Xierali et al., 2018). Increased diversity leads to better health outcomes and
access to care for underserved communities, fostering improved communication and patient

satisfaction (Mason et al., 2022).

The United States Census Bureau anticipates that between 2040 to 2050, the racial
minority population will be larger than the current majority in the country. It is important to
recognize that, while only 9% of physicians identifies as a URiM, over half of all minority
patients, as well as 70% of non-English-speaking patients, seek care from URIM physicians. To
tackle the systemic issue of the minority physician shortage, it is essential to create a more
diverse pool of medical school applicants, which begins with addressing educational inequalities
faced by URIM students at an early stage. For a student to be accepted into medical school, they

need to have completed an undergraduate education with STEM prerequisites.

This paper examines the experiences of URIM undergraduate students as they work
towards achieving medical school admissions. To understand how to increase the diversity of
physicians, a dive into the systems is needed. It will focus on three key perspectives: educational
policy, socioeconomic factors, and institutional culture. Drawing on four theoretical frameworks,
including critical race theory, social capital theory, human capital theory and ecological systems
theory, this analysis will examine the structural forces that contribute to inequality and propose
policy recommendations aimed at improving access, representation, and outcomes for URiIM

STEM undergraduate students matriculating into medical school and addressing the pipeline.

Literature Review
Medicine and Physician Workforce

One factor in combating health disparities is the need to increase the racial diversity of

healthcare professionals (Bannerman et al., 2020; Marrast et al., 2014; Xierali et al., 2018). With



the current increases in diversity in medicine, the effects have shown that quality care and access
for underserved communities have improved, resulting in vital communication and patient
satisfaction (Mason et al., 2022). The population of the racial minorities in the United States
(US) is predicted to surpass Whites between 2040 and 2050, as projected by the United States

Census Bureau (Craig et al., 2018).

However, roughly 20% of all healthcare professionals identify as members of one or
more of the underrepresented racial minority groups, creating a shortage of minority physicians
(Marrast et al., 2014; Thompson-Rogers et al., 2018). The Association of American Medical
Colleges (AAMC) defines underrepresented minorities in medicine as racial and ethnic groups
that lack equal representation to the general population (Underrepresented in Medicine
Definition, 2019). Underrepresented minorities (URiM or URM) identify with one or more of the
following racial and ethnic groups: Black or African American, American Indian, Alaska Native,
and Hispanic or Latino (Facts Glossery, n.d). In terms of defining underrepresented minorities in
medicine, Asian minorities are not considered. Asian students are not categorized as
underrepresented minorities because Asian backgrounds are the second-largest racial
representation in medicine (Zhang et al., 2017). Traditionally, Asian minorities are viewed as a
model minority group because they have higher income and educational attainment levels than

any other minority group in the United States (Mcgee et al., 2017).

Currently, minority physicians provide most of the care to underserved minorities in
healthcare, serving approximately 54% of minority patients and 70% of non-English-speaking
patients in the United States (Higgins et al., 2016; Marrast et al., 2014). A shortage of physicians
practicing in communities with disadvantaged patients is a significant contributor to healthcare

inequalities (Higgins et al., 2016; Komaromy et al., 1996; Marrast et al., 2014; Morris et al.,



2021). Access to healthcare and physicians within US communities remains a challenge in areas
where communities lack convenient access to healthcare (Ogunyemi et al., 2007; Xierali et al.,
2018). Studies have found that underrepresented minority physicians have a higher rate of
serving as primary care physicians and within underserved communities (Grumbach & Mendoza,

2008; Ogunyemi et al., 2007; Xierali et al., 2018).

Given the general growth of the US population, the number of Black/African American
or Latino/Hispanic physicians has seen little to no growth (Xierali et al., 2018). From retrieval
data, approximately 13% of the United States population identifies as Black/African American,
but around 5% of physicians identify (Castillo-Page et al., 2019; Roche et al., 2020). Data
indicates that the number of practicing physicians from underrepresented groups is not
representative of the US population. For instance, around 1.3% of the general US population
identifies as Native American or Alaska Native, but roughly 0.3% of all physicians identify as
such. Additionally, roughly 5.8% of the physician workforce identifies as Hispanic/Latino, as
compared to where around 18.5% of the general US population identifies (Castillo-Page et al.,

2019; United States Census, n.d.).

Medical School

To alleviate disparities within medicine and build a more diverse physician workforce,
recruiting a more diverse student body for medical school is critical. Increasing the diversity of
medical school students will ultimately lead to a greater number of minority physicians serving
minority communities and help alleviate medical disparities (Cestone et al., 2018; Goode &
Talbot, 2016; Marrast et al., 2014; Mason et al., 2022). Historically, the enrollment of minority
students in medical school has been low. In 1964, approximately 2% of all medical school

students were. During this time, because so few Hispanic/Latino and Native American students



were in medical school, the AAMC identified all minority students as Black/African American
(Hutchins et al., 1967; Poole et al., 2020). The AAMC did not establish unique racial categories
for student demographics until 1970. In 1971, with the unique categories established, 8% of all
medical school students identified as one of the four underrepresented URiM categories (Poole et

al., 2020).

Examining the 2024-2025 enrollment data sets from the AAMC for a Fall 2024
matriculation into medical schools in the US, 7.03% of students matriculating in Fall 2024
identified as Black/African American, and the matriculation patterns for other URiM students is
lower. 5.86% of matriculating students identified as Hispanic/Latino. 0.15% of all students
matriculated identified as American Indian or Alaska Native, only 35 students identified while
there was an overall matriculation of 23,156 students in Fall 2024 (Association of American
Medical Colleges, n.d.). In comparison to their peers that identified as White or Asian, as their
races together comprised of 68.76% of all Fall 2024 matriculants; 27.66% Asian and 41.10%

White (Association of American Medical Colleges, n.d.).

Racial minority representation in the general population is increasing; however, the rate
of medical school students identifying as a racial minority is not proportionately represented. The
general population has seen an increase in Black /African American, Hispanic/Latino minorities,
but their medical school matriculation rates are not parallel to those of the general population.
There is a significant underrepresentation of minority students in the medical field (Acosta et al.,
2017; Lett et al., 2019; Morris et al., 2021). The number of minority students in medical school
has increased minimally from 1980 to 2024. In 1980, 6% of matriculating medical school
students identified as Black/African American, while in 2024, the percentage identified as

7.03%, roughly one percentage point between 44 years. Hispanic/Latino student enrollment has



also slightly increased, with 4.9% of all students identifying as Hispanic/Latino in 1980 and
rising to 5.86% in 2024. While there has been an increase for some racial minority categories, for
Native American or Alaskan Native students, more students enrolled in 1980 than in 2024. In
1980, 0.4% of all students identified as Native American or Alaska Native, compared to 0.15%
of the enrollment in 2024 (Acosta et al., 2017; Association of American Medical Colleges,

2025).

URiIM enrollment into medical schools is highly visible, and medical schools have taken
steps in addressing the shortage of URIM students matriculating into medical schools. A review
of all 148 medical schools in the United States by researchers Chen et al. (2018) found that 112
of the medical schools reviewed had a diversity office. Many of the diversity offices employed
staff members from underrepresented backgrounds. The diversity offices on medical school
campuses all ultimately have similar roles, which is to recruit, retain and support
underrepresented minority students in their institutions (Chen et al., 2018). In addition to
diversity offices on campus, medical schools are adding diverse learning environments and
clinical settings to increase diversity and awareness among their student bodies (Acosta et al.,

2019).

Medical schools have also increased their efforts beyond diversity offices to recruit
students from underrepresented backgrounds. One example is a pilot program from Virginia
Commonwealth University (VCU) to increase Hispanic/Latino students matriculating into
medical school. From this, they conducted a longitudinal study by establishing a centralized
student organization for Hispanic students, engaging in philanthropic activities, offering student

mentorship, and promoting leadership development. By implementing additional support and



resources, the medical school at VCU observed an increase in medical school enrollment among

Hispanic students (Diaz et al., 2019).

Further, research indicates that a diverse student population enhances the understanding
of other cultures and experiences among the student body. The experience of a more diverse
student body has demonstrated that students find greater comfort in working with multicultural
patient populations (Acosta et al., 2019; Sherrill et al., 2016). All students, regardless of racial
background, have shown benefits from being in a diverse classroom by being more motivated
and engaged in serving more diverse backgrounds by gaining an understanding of diverse
backgrounds, including perspectives, philanthropic involvement, and cultural competency and
understanding of others (Gurin et al., 2002). A study conducted by Morrison et al. (2013),
researchers examined survey data of fourth year medical school students within 118 medical
schools to examine the relationship of students' perspectives within diverse student populations.
The researchers concluded that medical school students in graduating classes with a more diverse
student population validated previous literature, indicating that they had learned more from

others and were more accepting of racial diversity (Morrison et al., 2013).

Medical School Admissions Processes

The core mission of medical schools is to provide education to create the physician
workforce (Stegers-Jager, 2018). Medical schools admit students based on both academic and
non-academic criteria that are stated as determining factors in students to complete a medical
degree (Gay et al., 2018). Medical school admissions boards aim to admit talented students who
also demonstrate characteristics that will enable them to complete their curriculum and fulfill the
medical school's mission. Admissions reviews for medical school applicants focus on a holistic

review process (Gay et al., 2018). The AAMC has established guidelines for 15 core
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competencies, categorized into four sections: interpersonal, intrapersonal, thinking and
reasoning, and science, for entering medical school students (Core Competencies for Entering

Medical Students, 2020).

Upon reviewing the student's medical school application and materials submitted,
admissions officers review to ensure that students are meeting these competencies through the
admissions process. The admissions process for US medical schools is standardized through a
common application service. This includes grade point averages (GPA) of all post-secondary
coursework which includes undergraduate courses and if a student has graduate coursework. In
addition to an overall GPA, applicants’ GPAs are broken down into a science GPA, as well.
Additional numerical metrics include the Medical College Admissions Test (MCAT) score.
Outside of metrics, students report on experiences such as employment, volunteer opportunities,
research, internship, and leadership experiences. Students include a personal narrative to support
their application, and recommendation letters are submitted on their behalf to support their
application. The application process includes both standardized numerical metrics and student
experiences, narratives and recommendations (Agahi et al., 2018; Aditya & Fan, 2017; Cooper et

al., 2019; Gay et al., 2018; Hirshfield et al., 2019).

Jones et al. (2021) report that URiIM students who are accepted into medical school had a
more rigorous and scrutinized process than their peers. In addition to the process, gaps in
academic metrics and student experiences are prevalent in URiM students. This can be
contributing to the fact that the source or inequity is observed throughout a student’s entire life.
Some of these inequities include that URiM students have limited financial resources while

attending college which can contribute to URIM students having to prioritize paid employment
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to support their education versus gaining internships, shadowing and clinical experiences to

further enhance the requirement of their medical school applications (Lucey & Saguil, 2020).

In addition to GPAs, all students entering medical school are required to take prerequisite
coursework to demonstrate their mastery in specific science courses. It has been indicated that
these sets of prerequisite coursework are considered the groundwork for student success in
medical school (Hirshfield et al., 2019). In a review of survey data, medical schools have
consistently emphasized that a student's undergraduate GPA and MCAT score are the most
impactful criteria used to determine which applicants receive an interview (Agahi et al., 2018;
Corridon, 2021; Henderson et al., 2018; Sladek et al., 2016). Research has found that
underrepresented minority students tend to score lower on the MCAT exam and have lower
GPAs when compared to their peers. With lower indicators, their acceptance rate into medical
school decreases (DeCarvalho et al., 2018). The influence and weight that MCAT test scores
hold within the medical school admissions process create persistent challenges for
underrepresented minority students seeking admission (Lucey & Sagui, 2020). Even when
students from underrepresented minority backgrounds are admitted to medical school, they are
more likely to have lower test scores and science grade point averages (Jones et al., 2020; Lucey

& Saguil, 2020).

Undergraduate GPA and Prerequisite Coursework.

Research has demonstrated that a student's undergraduate GPA is a strong predictor of
future performance in medical school (Kotter et al., 2016; Sladek et al., 2016; Puddey & Mercer,
2019). A student's GPA is calculated through various methods in the medical school admissions
process. The student's overall GPA is a factor in the process. Apart from the overall GPA, a

student's science GPA is considered in the admissions process (Agahi et al., 2018; Association of
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American Medical Colleges, 2020). The science GPA measures coursework completed in
Biology, Chemistry, Physics, and Mathematics, commonly known as "BCPM" (Association of

American Medical Colleges, 2020).

While all students aspiring to matriculate into medical school are required to complete
prerequisite coursework, research has shown that specific courses in the sequencing of pre-med
coursework, especially within Chemistry, have been identified as a barrier for pre-medical
students, particularly in organic chemistry. Research at elite colleges and a large public
university yielded that students from underrepresented racial minority backgrounds cited that
coursework, one or more courses in Chemistry, yielded higher attrition rates for URiIM students
than their White and Asian peers (Harris et al., 2020). Gaps in grades within STEM courses are

highly prevalent among URiM students who underperform compared to their peers.

Furthermore, in a 15-year longitudinal study at a large public university, researchers
tracked the grades of over 25,000 students enrolled in General Chemistry and Organic Chemistry
coursework. The researchers found that students from underrepresented racial backgrounds
scored .54 grade points less than their peers. Another indicator was that the rate of not persisting
in the Chemistry course sequence was higher for underrepresented racial minority students than
their peers. Without persisting from the first course into the next course of the sequence, students
cannot complete the chemistry course sequences to meet the prerequisite requirements for

medical school (Harris, 2020).

MCAT Exam.

The MCAT is the required standardized medical school admissions exam for all students

seeking admission into medical school (The Parts of Your Medical School Application, n.d.).
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The exam consists of four sections that test students on the chemical and physical foundations of
biological systems, the biological and biochemical foundations, critical analysis and reasoning,
and the psychological, social, and biological foundations of behavior (What’s on the MCAT
Exam?, n.d.). The four sections are assessed individually on a scale of 118-132, with a median
score of 125 for each section, for a maximum total score of 528. The overall median and mean of
MCAT test scores fall around 500 points (The MCAT Exam Score Scale, n.d.). However, the
range of acceptable MCAT scores is vast, and that does not include a minimum or maximum
score for admissibility. While the medical school admissions process is holistic, research has
found that there is a correlation between MCAT exam scores and a predictor of academic

success as a medical school student and passing of the licensing board exams (Lucey & Sagui,

2020)

Research has shown that applicants with lower MCAT scores tend to have lower
acceptance rates (Lucey & Sagui, 2020). When examining MCAT scores in the medical school
admissions process, it has been found that the mean scores differ between test takers of self-
identified races within African American and Latinx groups versus their peers (Davis et al.,
2013; Lucey & Sagui, 2020). Disparities and gaps exist within the different racial groups of test-
takers. Students from different backgrounds have varying educational preparedness and unequal

opportunities, which contribute to the gap in MCAT test scores (Lucey & Sagui, 2020).

Pre-Med Student Services

Becoming a physician starts before the first day of medical school (Gross et al., 2008;
Michalec et al., 2018). Although not widely accepted, professional structures are cultivated
during the pre-professional experience before matriculating into medical school. The impact of

pre-medical and health profession offices on the admissions process into medical school is
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increasingly growing and is a powerful component in a student's pre-med journey. While
medical schools establish admissions standards, pre-medical offices are responsible for
implementing these requirements to matriculate students into medical schools (Michalc et al.,
2018). Students who participate in pre-medical programs and research programs contribute to the
success of aspiring pre-medical students, especially students from underrepresented minority

backgrounds ("Altering the Course Black Males in Medicine," 2015).

Pre-medical students exhibit higher levels of burnout and depression when compared
with their peers who are not on the pre-medical pathway (Aditya & Fan, 2017; Fang et al., 2010).
Students attending lower-resourced post-secondary institutions, many of which are minority-
serving institutions, have less access to coursework, research, and activities that can enrich their
application service, given the lack of pre-med services. Many of these schools also lack access to

pre-med and health professions, advisors, and services (Lucey & Sagui, 2020).

Undergraduate success as a pre-medical student is a key factor in determining
matriculation into medical school ("2026 AMCAS Applicant Guide", 2025). Researcher
Hadinger (2017) interviewed 33 underrepresented medical school students who identified as
African American/Black or Hispanic/Latino and were enrolled in allopathic medical programs
(MD) at various institutions, regarding the reasons for pursuing a medical school education. The
major themes for persistence and seeking medical school admissions were mentorship, a drive to
help others, and an interest in science and medicine. However, the participants cited barriers
present before and during the admissions process, including a lack of information, financial
strains, and a lack of social support that the students faced while applying to medical school

(Hadinger, 2017).

15



Recent research on underrepresented minority pre-med students in the University of
California system found that study participants rated their undergraduate experiences as pre-med
students. URiIM students’ pre-med experiences were explicitly lower than their overall collegiate
experience (Uwaezuoke, 2018). A significant theme among underrepresented pre-medical
students surveyed was a lack of support from the institution or peers, or feeling unprepared for
their experiences as pre-med students (Dumke et al., 2018; Grace, 2017; Hadinger, 2017;
Uwaezuoke, 2018). Furthermore, a recent study from Bannerman et al. (2020) found that
underrepresented minority students faced challenges that included inadequate exposure to the
field and the lack of mentorship and guidance. Due to a lack of institutional support,
underrepresented pre-med students who participated in mentorship and guidance programs
experienced an increase in medical school matriculation and felt more supported throughout the

process (Castleman et al., 2017; Dumke et al., 2018).

Among Hispanic/Latino students, researchers found that those in their study expressed an
interest in pursuing medicine based on their experiences and the adversity they faced with the
healthcare system (Talamantes et al., 2016). The students cited barriers they faced as pre-med
students, including the need for additional guidance and assistance throughout their time in this
role, feeling a lack of preparation, and financial obstacles, which added to the stressors and
common issues faced while working towards achieving medical school admissions (Talamantes

etal., 2016).

Among all underrepresented minority student populations, American Indian and Alaskan
Native students comprise the smallest of all minorities as pre-med students (Ballejos et al.,
2018). To address the challenges of recruiting and increasing participation in, and medical school

admission among, this population of students, the Association of American Indian Physicians

16



provided support to increase the number of American Indian and Alaska Native students
matriculating into medical school. Through a series of workshops, 21% of the program attendees
enrolled in medical school. Those who entered cited additional support from the organization to

help them achieve admission to medical school (Ballejos et al., 2018).

Additionally, researchers interviewed a group of Black/African American and
Hispanic/Latino surgeons who had completed both their medical school education and residency
training in general surgery to learn more insight into the barriers they faced in becoming
surgeons (Ulloa et al., 2018). The significant themes regarding participants included their
pathway into medicine, which included that they felt their path into medical school was
unstructured, which included the lack of guidance, financial barriers, and attributed their
experiences about being minority students in the process and feeling like they were being

categorized or stereotyped based on their race in the process (Ulloa et al., 2018).

Literature continues to demonstrate that student support is vital, and administrators'
support is essential in addressing students' challenges (Dumke et al., 2018). Students in the pre-
health profession track have different academic needs and demonstrate increased academic
pressures, as defined by the participants' understanding of academic success (Dumke et al.,
2018). Regardless of their racial background, students reported that they felt their institution
could provide better student support services in their pursuit of health professions programs

(Dumke et al., 2018).

Underrepresented Racial Minorities in STEM/Undergraduate Education

Similar themes emerge from the literature about underrepresented minority students
within higher education and STEM fields which is short for Science, Technology, Engineering,

Mathematics field. Nationally, there is a shortage of students pursuing careers in the STEM
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fields. Roughly half of students who start as a STEM major continue to complete an
undergraduate degree within the field (Feng et al., 2025; Ikuma et al., 2019; Ellis et al., 2016).
The disparities further exacerbate the underrepresentation of students from underrepresented
minorities within the STEM field (Feng et al., 2025; Mau, 2016). Data from the National Science
Board indicates a significant gap between Black/African American and Hispanic/Latino students
achieving in STEM disciplines compared with their White and Asian peers (Wiebe et al., 2018;
Wolfe & Riggs, 2017). Students from one of the four underrepresented groups (Black/African
American, Hispanic/Latino, American Indian, and Alaska Native) have a higher rate of switching
out of a STEM major to a non-STEM major (Ikuma et al., 2019; Williams et al., 2018). Although
the interest in a STEM major is the same among students from all backgrounds entering college,
the rate of underrepresented minority students graduating with a STEM major is significantly
lower than that of their counterparts (Williams et al., 2018). Asian students are also not identified
as underrepresented minority students in STEM because the proportion of Asian students in

STEM is comparable to that of White students (Rainely et al., 2018).

Data points have demonstrated the inequalities present within the post-secondary
education system (Carmichael et al., 2016). One of the more significant issues in higher
education is the achievement gaps between underrepresented racial minority students and their
peers (Harris et al., 2020). The number of undergraduate students entering post-secondary
institutions who aspire to pursue STEM fields is equal among underrepresented racial minority
students and their peers (Bottia et al., 2020). However, six-year percentage completion rates for
Black/African Americans, Hispanic/Latinos, American Indian and Alaska Native in the STEM
fields hover within the twentieth percentile range, while those of White and Asian students are

significantly higher, in the fiftieth percentile range (Bottia et al., 2020; Harris, 2020). Students
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from underrepresented minority groups who persist and continue to study STEM academic
disciplines take longer to complete their studies than their White and Asian peers (Bottia et al.,

2021; Whalen & Shelley, 2010).

Graduation and retention rates for undergraduate minority students remain a challenge
and are critical to meet the demands of society (Estrada et al., 2016). This is increasingly crucial
for students aspiring to apply to medical school as a bachelor’s degree is required. Overall, the
number of bachelor's degrees in the US conferred within any of the STEM fields is lower than
other programs of study. With the most current data available from the National Center for
Education Statistics, which is a part of the US Department of Education, it shows that out of the
1,920,632 bachelor’s degree awarded, 0.5% degrees were awarded to American Indian and
Alaska Native students, with 10.4% of all degrees awarded to Black/African American students,

and 17% of awarded to Hispanic/Latino students in 2021-2022 (Fast Facts, 2024).

Since STEM attrition and completion rates for underrepresented minority students are
significantly lower, literature indicates that researchers aim to explore the gaps further. Many
different, yet recurring themes persist from a review of the literature. These themes include gaps
in preparation of science and math in high school, unsupportive and hostile climates in higher
education for minority STEM students, and difficulties navigating college, including finances
(Holcombe & Kezar., 2020). In a qualitative study, Green et al. (2019) interviewed
Black/African American students who did not persist as STEM majors at a mid-sized, primarily
White institution (PWI). Four major themes emerged: faculty, peers, institutional, and societal
factors contributing to students not persisting as STEM majors. African American students felt
isolated and had difficulty building rapport with their peers in STEM classes, lacking a

supportive environment that would facilitate their success (Green et al., 2019).
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For persistence in the STEM field, researchers have noted that institutional structure,
opportunities, and student experiences contribute to students' persistence in their STEM studies
(Ikuma et al., 2019). Research by Rattan et al. (2015) found that minority students did not feel
they belonged in their academic and career pursuits within higher education. According to the
researchers' study, when minority students felt a sense of belonging and value within the
institution and among their peers, they exhibited lower stress levels and higher academic
achievement (Rattan et al., 2015). However, when students from underrepresented backgrounds
in STEM participated in mentoring programs, it led to increased student success and retention
(Lisberg & Woods, 2018). In addition, a recent study conducted by the University of Wisconsin-
Whitewater studied the effects of unique programming tailored to underrepresented students
(Lisberg & Woods, 2018). Program participants experienced increased retention and persistence
rates among their underrepresented students who enrolled in the program compared to those who
did not participate. The retention rates in year two were 96% for students who participated in the
program, compared to an expected retention rate of 71.5% for underrepresented minorities.
Additionally, 80% of the students who participated in the program early in their STEM careers

retained their enrollment up to their third year (Lisberg & Woods, 2018).

Some programs target and support first-generation, low-income, and underrepresented
minority students, including TRIO/Student Support Services, scholars' programs, and STEM
programs. Students whose parents did not attend or earn a college degree are known as first-
generation (Gallegos et al., 2022). Program participants in these programs have higher rates of
retention, graduation, and overall success at both the collegiate level and among those pursuing
STEM studies (Holcomb et al., 2020). In a large-scale study, eight different campuses across the

California State University system conducted a case study under a program known as CSU
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STEM Collaboratives, focusing on first-generation, low-income, underrepresented minority
STEM students within various programs and interventions. Data was collected through
documents, self-reporting, observations, surveying, focus groups, and interviews. The
researchers found that the students who participated in the programs across different campuses
had a "unified community of support" among students and faculty throughout the study. The
identified support community indicated that underrepresented students felt supported and showed
academic success through programming and supportive environments (Holcombe & Kezar,

2020).

Outside of organized mentorship programs, underrepresented students who reported
having a supportive friend group had higher success rates as STEM majors than those who did
not (Hall et al., 2017). Furthermore, underrepresented minority students surveyed noted that
social support, competence, and relatedness were essential for achieving and retaining their
status as STEM students. The students who persisted also noted that contacts with their
classmates were necessary for their success as STEM students (Hilts et al., 2018). Academically,
introductory coursework is fundamental to student retention in STEM (Jordt et al., 2017; Lisberg
& Woods, 2018). Within the STEM population, a longitudinal research study was conducted
with the purpose of a psychosocial intervention to measure the effectiveness and achievement
gap between underrepresented minority and White STEM students (Jordt et al., 2017). It was
found that having an assignment through experimental research focused on value and emotions
removed psychological and emotional barriers to success for students identifying themselves as

members of an underrepresented minority group (Jordt et al., 2017).

General post-secondary education data from the Consortium for Student Retention Data

Exchange (as cited in Tachine et al., 2017) found that students identifying as White had the
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highest first-year retention rate at 82.2%, followed by Black/African American students at
75.1%, and American Indian students at 70.5%. The statistics indicate that American Indian
students have the lowest retention rates in higher education. For their study, the researchers
found that many American Indian students felt alone, faced racial microaggressions, and
disconnected, and could not feel a sense of belonging which has also shown in further research
(Fong et al., 2021; Tachine et al., 2017). Literature suggests that the importance of cultural
identity for American Indian students is crucial to their academic success. Furthermore, given the
cultural and social identities of American Indian students, where space and culture are
considered sacred, building trust in the campus community is vital for student success (Bingham

et al., 2014; Fong et al., 2021; Lundberg, 2007).

Research has demonstrated that American Indian students who build positive
relationships with faculty members in their programs have higher persistence rates. These
connections alleviate some of the discomforts American Indian students face, and increased
connections have a higher impact on student development (Chelberg & Bosman, 2020).
Researchers Greenfield et al., (2021) administered the Everyday Discrimination Scale,
Microaggressions Distress Scale, and Experiences of Discrimination measure to 347 American
Indian and Native Alaskan students, 65% of whom identified as female. Respondents responded
that they faced discrimination regarding their race, gender, physical appearance, and
microaggressions, and some respondents identified as facing discrimination (Greenfield et al.,

2021).

A longitudinal study of 203 Hispanic/Latino students at a public southwestern US post-
secondary institution was conducted to measure perceived discrimination amongst students

within this population and academic distress. Researchers found that with Hispanic/Latino
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students reporting perceived discrimination as college students, their academic difficulty and
concerns heightened, including concerns regarding their GPAs and persistence (Cheng et al.,
2019). Flores et al., (2024) examined Hispanic/Latino and Black/African American
undergraduate students in STEM enrolled at a dually designated minority-serving institution,
Hispanic Serving Institution and an Asian American and Native American Pacific Islander
Serving Institution. From their research, they noted that Hispanic/Latino and Black/African
American students were struggling while enrolled a minority serving institution. The struggles
included classroom cultures that felt exclusive, threats and perceptions of stereotypes, and racism
by faculty and peers. Study participants described to the researchers their experiences of
marginalization, being either invisible or too conspicuous in STEM study spaces. Additionally,
these students stated that they feel a lack of access to academic and cooperative networks. The
experiences highlighted that even within a minority serving institution, undergraduate students of
Black/African American and Hispanic/Latino backgrounds faced challenges in their studies

(Flores et al., 2024).

Conclusion

This literature review demonstrates the inequity pipeline for URiM students and the goal
of achieving a more diversified physician workforce in the US. While research has consistently
demonstrated that importance of diversifying physician workforce to be more representative of
the US population, minorities face barriers throughout their educational journey at the post-
secondary level which is crucial to attend medical school and become a physician. For medical
school matriculation, the undergraduate experience is important as it builds a student’s
application to study medicine. URIM students have significantly lower rates of enrollment in

medical schools than their peers. A review of literature of undergraduate STEM education,
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which is a vital component of a student’s journey into medical school in both their application
and MCAT exam, highlights disparities and higher attrition rates. Research indicated feelings of
isolation, discrimination, and lack of support. Literature indicated that targeted programs such as
mentorship, creation of diversity offices, and support systems designed specifically for URIM
students to have positive impacts on retention and performance in undergraduate STEM studies.
The literature indicates that for physician diversity to increase, there is a need for strategies to

address the educational pipeline into medical school.

Analysis

A review of literature highlights that the current US physician workforce is not
representative of the general US population. Without equal representation, systemic disparities in
healthcare continue to occur, which have implications for overall access to healthcare, quality,
and equity, especially in racially underserved communities. While the US population continues
to diversify and is expected to outpace Whites between 2040 and 2050, the medical profession
remains mostly White and Asian. Black/African American, Hispanic/Latino, American Indian,
and Alaska Natives continue to be underrepresented in medicine (Castillo-Page et al., 2019). To
address the central issue of increasing physician diversity, the pipeline through which students
become physicians needs to be studied, as it encompasses the path from undergraduate education
to medical school and ultimately to becoming a physician. To diversify the physician workforce,
medical schools need to recruit and admit a more diverse group of applicants. For students to be
competitive in medical school admissions, they typically require a strong STEM background in
preparation for medical studies. Literature continues to show barriers that prevent the pipeline
from entering the physician workforce. Upon a detailed review and analysis of the literature,

several emerging themes have been identified, including the underrepresentation of minorities in
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medicine, barriers to medical school admissions, challenges in STEM education, and the critical
role of institutional support and mentorship. There are many ways to examine these themes. For
this analysis, they are examined through the lenses of education, healthcare, and socioeconomic
factors, and analyzed using critical race theory, social capital theory, human capital theory, and
ecological systems theory. By addressing how undergraduate programs can increase STEM
student success, more URIM students will be enabled to matriculate into medical school, thereby

helping to break down the systemic barriers they face in becoming physicians.

Underrepresentation in the Physician Workforce

The literature consistently highlights that the representation of minority physicians is not
representative of the general US population. For example, while Black/African Americans are
approximately 13% of the US population, roughly 5% of physicians identify as such. The
Hispanic/Latino population comprises roughly 18.5% of the US population, but only 5.8% of the
physician workforce. American Indian and Alaska Native populations are the most
underrepresented in the physician workforce, with only 0.3% of physicians identifying as such,
with an overall US population of 1.3% identifying as either American Indian or Alaska native
(Castillo-Page et al., 2019; Craig et al., 2018; United States Census, n.d.). The statistics highlight

the underrepresentation in healthcare.

Unequal representation has shown that there are disadvantages to the general population
and minority communities. Traditionally, URIM physicians tend to return to their communities to
practice medicine and have higher rates of becoming primary care physicians. Statistics show
that over half of minorities receive care from URiM physicians, and over two-thirds of non-
English speakers in the United States. Increasing the number of URIM physicians will allow

access and improve outcomes for the general minority population (Higgins et al., 2016; Marrast
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et al., 2014). Continuing underrepresentation from the healthcare system's perspective
undermines the ability to achieve a diverse physician population in relation to the general US
population to provide culturally sensitive care to minorities. If equity is increased in the diversity
of physicians, better communication, patient satisfaction, and outcomes are expected, especially

for US patients who share a similar cultural and language background (Mason et al., 2022).

Barriers in Medical School Admissions

The journey to becoming a physician begins well before the first day of medical school,
as students must meet specific admission criteria and gain relevant experiences. The rates of
URiM students entering medical schools today are roughly the same as those from 40 years ago,
with a slight increase in percentage points among Black/African American and Hispanic/Latino
students, while American Indian and Alaska Native students are entering at lower rates today
than they did previously. While the medical school admissions process promotes holistic
admissions based on the AAMC's core competencies, the application process requires
experiences, a personal narrative, and letters of recommendation that are obtained from
mentorship and opportunities such as clinical and research. However, GPA and MCAT scores
are still heavily involved in the admissions process (Agahi et al., 2018; Gay et al., 2018). The
admissions process negatively impacts URIM students, mainly due to limited access to
enrichment opportunities, financial constraints, and educational inequities (Lucey & Saguil,
2020). Faced with systematic barriers, research also highlights that URiM students have been

subject to more scrutiny during the admissions process (Jones et al., 2021).

Analyzing the barriers in the medical school admissions process from an educational
perspective reveals that the admissions process highlights broader inequalities within the

educational system. URiIM students have a higher rate of attending under-resourced schools. In
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addition to their schools, they have less access to mentorship, research opportunities, and
preparatory programs that enhance the medical school application and process (Michalec et al.,
2018; Lucey & Saguil, 2020). These components can hinder a URiM student's application to
medical school. Mentorship, especially in clinical and research experiences, can hinder the
student's experience requirements for medical school admissions and support and prep programs
to enhance a student's academic studies and preparation for the MCAT. Especially since holistic
admissions is stated as the standard in medical admissions, the numerical values of GPAs and
MCAT scores still hold a significant weight in the process. As a result, research has shown that
URIiM students struggle with undergraduate STEM fields, particularly those that require STEM
course prerequisites for admission. Research has found that the challenges in the STEM classes
are due to gaps in prior educational preparation (Harris et al, 2020). This highlights a larger

systemic issue in the educational pipeline.

The barriers that URiM students face in the medical school admissions process can be
rooted in critical race theory. In general, viewing the challenges that URiM students face in the
medical school admissions process through the lens of critical race theory shifts the focus from
placing blame directly on the individual to examining the system (Crewe, 2021). With CRT and
the medical school admissions process, students view the system as flawed for URiM students.
Critical race theory (CRT) has consistently stated that White supremacy and White privilege play
a role in the disparities that exist in society (Crewe, 2021), which, for this analysis, is the barrier
to the medical school admissions process, which ultimately has led to the underrepresentation of
a diverse physician workforce that mirrors the general US population. Viewing the barriers in the
medical school admissions process with CRT, the idea that racism is not simply a mistake. It

insists that racism is a part of society, and items such as the MCAT exam and GPA requirements
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for the medical school admissions requirements are in place to continue to create a gap between
URiM students and their peers. With numerical metrics that have shown differences between
URIiM students, these practices continue to create a gap between them and their peers. The
continuation of standardized exams and GPA, despite holistic admissions processes, perpetuates

the exclusion of URIM students.

With CRT, it is essential that the systems that continue to perpetuate disparities be
challenged. To challenge the barriers to medical school admissions, reforms are needed to
address the systems that have created these barriers. With CRT, the barriers and historical
systems in place need to be challenged in the way the medical school admissions process is
conducted. It is essential to view the issue through the lens of how the medical school admissions
process contributes to this problem and how the outcomes of exclusionary and systematic
processes create negative consequences not only for students vying for admissions into medical

school but also contribute to the lack of diversity among physicians in the US.

Challenges in STEM Undergraduate Education

To foster and increase the rate of URiM students attending medical school, ultimately
growing the diverse physician population. Undergraduate education is essential for creating that
pipeline, especially within STEM fields. All students seeking admission to medical school are
required to complete a specific set of prerequisite coursework in the sciences. Literature and
STEM persistence rates continue to highlight the challenges that URIM students face. These
challenges lead to higher attrition rates, and students often feel that they are met with
unsupportive environments and are isolated from others in these areas (Ikuma et al., 2019;
Williams et al., 2018). Traditionally, STEM interest at the undergraduate level has been similar

across all racial groups at the start of undergraduate education; URiM students are less likely to
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persist and graduate with STEM degrees. This is further evidenced by the percentage of STEM
degrees awarded by race, with 0.5% of STEM degrees in 2021-2022 being awarded to American
Indians and Alaska Natives; 10.4% to Black/African Americans, and 17% to Hispanics (Fast
Facts, 2024). URIM students' attrition has been attributed in the literature to hostile learning
environments, feelings of not belonging, and limited access to support (Green et al., 2019; Flores

et al., 2024).

The challenges that URiM undergraduate students face in their STEM undergraduate
studies are analyzed through a socioeconomic perspective. As URiM students have a higher
percentage of low-income and first-generation students (Gallegos et al., 2022), the challenges
that they face in their undergraduate studies are in several areas of inequity. The literature
indicates that many URiM students often face financial obligations that must be prioritized over
enrichment activities, such as internships and research, which are vital components of the
medical school application process (Lucey & Saguil, 2020). Additionally, Uwaezuoke (2018)
found that many minority-serving institutions lack resources to provide support services to pre-

med students.

In all aspects, multiple factors work in tandem to explain the student's undergraduate
outcomes, which is viewed through the ecological systems theory that highlights that a person's
development, in this case, the undergraduate student's development, is shaped by various
environmental structures and systems that are interconnected (Guy-Evans, 2025). The current
systems in place often negatively impact URIM students' ability to succeed as high as they can in
their STEM studies. From a general perspective, the persistence of these inequities is rooted in
the macrosystem. This includes the societal ideologies and cultural values that continue to shape

the systems and the barriers that have led to a lack of support and understanding of URIM
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students in these spaces. Furthermore, the requirements expected of students outside the
classroom for medical school admissions (i.e., experience) conflict with the financial pressures
they face, which aligns with the ecological systems theory. Scaling further from the student,
many minority-serving institutions lack funding and access, which also prohibits students at the
larger level. Students are also impacted by institutional barriers that exist in general society. The
system cannot support them and their specialized needs. Since there is limited culturally
responsible pedagogy, lack of mentorship, and institutional support, these factors contribute to
their underrepresentation in STEM, which ultimately leads to medical school and the physician
workforce, as STEM undergraduate education is part of the pipeline into medical school to begin

the training to become a physician (Chelberg & Bosman, 2020; Greenfiled et al., 2021).

Institutional Support and Mentorship

As referenced throughout literature, student support continued to show the importance of
building URIM students into medical school students and ultimately into physicians. While
strides have been made to provide institutional support and mentorship to URIM students,
including diversity offices, mentorship programs, and the creation of more culturally inclusive
learning environments, there remains an overarching lack of support and mentorship, as
indicated by the percentage points of STEM URiM completion. The systems that have already
been developed have shown that retention and success among URiM students who have had the
opportunity to participate have benefited positively from them. For instance, Chen et al. (2018)
reported that medical schools with diversity offices have higher rates of URiM enrollment and
better student success. It continues to show in literature the importance of mentorship,
developing of the student, and creating opportunities as crucial pieces in supporting URIM

students' sense of belonging and higher success (Diaz et al., 2019; Castleman et al., 2017).
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With literature indicating that when support and systems are put in place to support URIM
students, results show a sense of belonging and higher academic success, it validates the notion
of critical race theory that is prevalent. This is because when systems and processes are put in
place to support URIM students, they succeed, and the barriers and challenges that URiM
students face are systemic, not just individual. The support and inclusion of programming to
support students challenges the current system in place, which is hindering URM students. In
addition to institutional support and mentorship challenging critical race theory, the social capital

theory is evident.

For mentorship and institutional programs to achieve their goal of providing support and
academic success to URIM minority students, the social capital theory is crucial in building the
social relationships that benefit URiM students through a structure of trust, shared values, and
mutual commitment. URiM students often lack the social capital that can support their journey
into medical school, as evident in their classroom experiences and opportunities for mentorship.
Mentorship programs and diversity initiatives, as indicated in the literature, highlight the need
for these programs to connect URiM students with the support, guidance, resources, and
connections to navigate their journey as a STEM student and ultimately an applicant into medical

school to begin their training to become a physician (Dumke et al., 2018; Hadinger, 2017).

Lastly, this theme highlights the importance of human capital theory. Students in this
example can increase their capacity as successful STEM students, ultimately leading to medical
school and becoming physicians. This can be achieved through the human capital theory, which
involves greater resources, skills, and education, a goal that mentorship and institutional support
programs aim to provide. With institutions supporting URiM students in their educational and

professional development, not only do the students benefiting from the programs become more
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successful, but it also creates a more equitable and diversified physician workforce in the end. It
is important to keep the end of increasing physician diversity, because it has overall public health

implications in the US (Acosta et al., 2019; Morrison et al., 2013).

Conclusion

The lack of a diverse physician workforce is not a sole issue; however, it is a series of
issues and challenges that permeate educational, socioeconomic, and institutional structures.
From the start of their undergraduate education, URIM students face several barriers, including
limited access to mentorship, support, and a sense of exclusion, which contribute to higher rates
of attrition in STEM studies —a key component of the medical school admissions process.
Without undergraduate education and support to build students’ experiences, along with
numerical metrics to gain acceptance into medical school, URIM students are at a disadvantage.
This trend continues into the medical school admissions process, where URIM students face
additional hurdles. While medical schools and the AAMC highlight that there are holistic
admissions practices in place, numerical metrics (GPA and MCAT) still play a significant role in
the admissions process. Generally, the barriers that URiM students face are not random or all
based on the individual student. Critical race theory posits that systemic processes are integral to

the experiences and outcomes of URiM students.

The literature viewed through the lens of social capital and human capital theory, further
demonstrates how inequality and limited access to resources, mentorship, and opportunities
contribute to URIM students' ability to maximize their resources and bolster their pathway into
medical school. URiM students have higher rates of attending minority-serving institutions.
These institutions are traditionally underfunded and under-resourced, exacerbating the lack of

institutional support, which can further contribute to the challenges and barriers that URiIM
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students face. The lack of institutional structure and resources as viewed through the ecological
systems theory. The ecological systems theory indicates how larger structures, ideologies, and

institutional practices shape the environment, ultimately affecting the URiM student.

Additionally, the literature continues to highlight that when support systems are in place,
URiM students feel supported and have a more positive academic experience, which can lead to
persistence in undergraduate STEM fields and ultimately increase the rate of medical school
matriculation for URIM students. The literature and analysis reveal that URiM students' lack of
medical school matriculation does not solely rest with the student and their lack of ability or
ambition; the systems and structures in place are also contributing factors. This solidifies that to
diversify the physician workforce; it is not just a matter of recruiting more URiM students into
medical school; it also challenges the current structure and pipeline to be reinvented. As a result,
it can bring positive benefits to the broader US general population by providing more diverse
physicians, regardless of the population, to achieve better public health outcomes, student
success, and ultimately lead to changes in both intergenerational and intragenerational mobility

for students and their families.

Ethical Implications

The continuing lack of physician diversity, which trickles down into medical school
matriculation and ultimately affects URiM undergraduate STEM success, highlights ethical
concerns that extend beyond the academic level and create challenges to general US public
health, overall social justice, and the institutional systems in place. If the challenges and inequity
continue, the challenges will further expand, especially when it comes to overall healthcare

access in the US, and especially minorities and their healthcare quality. Based on an analysis and
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review of the literature, the following ethical implications are grounded in social justice,

responsibility, and accountability.

Currently, the resources are not fairly allocated for URiM undergraduate students. As a
result, they face barriers and challenges that prevent URIM undergraduate students from
matriculating into medical school. Without a more diverse medical school student population, the
current physician workforce will continue to fail to reflect the general US population. This lack
of physician diversity has direct impacts, especially since minorities have a higher rate of
receiving care from URiM physicians. Additionally, URiM physicians have a higher rate of
working in underserved areas, becoming primary care physicians, and can connect and relate to
their patient population. The physician training process begins with medical school, and if
medical school diversity is not increased, the rate of diverse physicians in the US will continue to

be low.

This results in minority communities being underserved by physicians who can provide
culturally and linguistically sensitive care to these communities. This can lead to healthcare
inequality and poorer healthcare outcomes. Without physician diversity, there can be a lack of
perceived trust between the general population and their healthcare providers; ultimately
compromising healthcare access. Consequently, medical schools and undergraduate institutions
have a responsibility to bring about a diverse and inclusive learning environment to support their
students. Their failure to support URiIM students with mentorship, opportunities, resources, and a
diversified pedagogy, as well as an actual holistic admissions process into medical school, goes
against the responsibility that these institutions have to the public, specifically the URIM
students. The literature significantly indicates that when URiM students have support systems in

place, they have a higher chance of thriving. Without having these support systems in place, it
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highlights the ethical failures of the marginalization of minority students, which does not allow a

seamless pipeline in addressing physician diversity.

Critical race theory states that racism is a part of society that shows up in any area of
society, including healthcare. The ethical implications of not addressing medical school
education can be detrimental. Medical school, based on literature and statistics, highlights White
and Asian students benefit. In contrast, Black/African American, Hispanic/Latino, and American
Indian and Alaska Native students are at a disadvantage. Structural racism is present and that it
does not provide equal opportunities for all. Some ethical implications include relying on
numerical metrics, mainly used for medical school admissions, without considering them in the
context of systemic inequities. Without addressing such metrics, it will continue to exacerbate
the challenges that URiM students face and continue to exclude them. This not only excludes the
student but continues to highlight the difficulties that minority communities and populations face

in access to healthcare and a diversified physician workforce.

Already in the US, minorities earn less and face challenges in career mobility. When
URIM students do not gain admission into medical schools, their social and career mobility is
restricted. This not only affects them, but their families and the general community. A lack of
diversity and lower matriculation rates indicates the failure of the system to provide an equitable
and suitable pathway for all to reach their goals and achieve mobility. Lastly, the lack of
diversity in medicine affects intragenerational mobility in healthcare. Without addressing the
causes and reforming, becoming a physician will continue to remain inaccessible to many, which
continues the cycle of exclusion. Literature and experiences continue to demonstrate the lack of

justice and the critical need to create inclusive environments.

Policy Recommendations
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To address and alleviate the challenges and barriers that URIM students face in medical
school and the physician workforce, several policies and reforms are needed, particularly in the
educational pipeline. For this paper, the focus is on the undergraduate STEM experience, as it is
one of the first gateways to build a more diverse physician workforce. Without undergraduate
STEM coursework, students cannot meet the course prerequisites required for admission to
medical school and the start of physician training. Their ability to pursue medical school
admissions and become a physician is hindered if they are unable to complete undergraduate

STEM coursework and programs successfully.

Undergraduate institutions need to expand access to mentorship and provide academic
support programs tailored to URiM students. Research by Chen et al. (2018) indicates that
medical schools with diversity offices have higher URiM enrollment and student success. This
suggests that similar models should be implemented at the undergraduate level to support pre-
med students in their journey. While many undergraduate institutions already have some form of
inclusion offices and programming; creating one geared more towards the STEM fields would be
beneficial in fostering a culture of belonging and mentorship with a more specific focus. This
focus would allow students to connect not only their racial identities but also their academic
backgrounds. This can also be achieved through student organizations with departmental and
institutional support, such as creating minority pre-med organizations to raise awareness and

provide community space for URiM students.

Additionally, since many minority-serving institutions lack resources, it is essential to
establish community partnerships with local hospitals and medical offices, as well as with
community members and alumni, to provide mentorship and resources such as shadowing and

clinical work, thereby bolstering a student’s application to medical school. Many alumni and
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community members are open to giving back to their institutions and providing support to
students. Especially with alumni of minority-serving institutions, there is a possibility that
students will connect with them, as a larger minority alumni base may be available and allow for

relatability.

Many grassroots support structures can be built into places for institutions to support their
undergraduate URiIM STEM and pre-med students. Additionally, almost all undergraduate
degrees require students to complete elective coursework to reach the standard 120 semester
credit hours required for graduation. Some institutions have already implemented elective
coursework to provide additional support and structure for pre-med students. This allows
students to earn credits toward their degree while also developing their skills and knowledge and
providing resources. This can be achieved in partnership with community organizations and even
collaborations with medical schools. These courses could be taught not only by professors, but
also by pre-health advisors and even community members. Having these courses and embedding
the experiences into the course can build up the experiences and opportunities for URiM students
because instead of taking a general elective that might not be geared towards their goals of
attending medical school, the time already allotted for the course can be specific and gain
opportunities like shadowing and experiential learning opportunities instead of taking an elective
course and then having to find time outside of instructional time of the elective courses to build

up their experiences to apply to medical school.

In addition to grassroots and lower-level options to assist URiM undergraduate students
in becoming more competitive medical school applicants, federal and state policies should
increase funding to minority serving institutions. These institutions enroll a larger percentage of

minority students but often lack the resources to provide essential services and opportunities,

37



such as pre-med student services and enrichment programming (Uwaezuoke, 2018; Gallegos et
al., 2022). Investments in minority-serving institutions can improve student persistence and
reduce attrition in STEM studies. For instance, programs like TRIO and CSU STEM
collaboratives have demonstrated success in supporting URIM students through structured
support (Holcombe & Kezar, 2020). As noted for the undergraduate level, increasing programs
that offer research, clinical exposure, and MCAT preparation for URIM students can help
provide URiM students with the support they need to be more suited for medical school

admissions (Castleman et al., 2017; Dumke et al., 2018).

Increasing support and opportunities at the undergraduate level can alleviate some of the
challenges and barriers that URiM students face in their journey into medical school.
Additionally, it is important to address and reform the medical school admissions process. While
medical schools and the AAMC claim a holistic admissions process, there is still a large reliance
on numerical metrics, such as GPA and MCAT scores. That places URIM students at a
disadvantage (Lucey & Saguil, 2020; Harris et al., 2020). While the framework for holistic
admissions has been started with the AAMC’s core competencies for medical school, further
work in this realm is needed. Admissions committees need to increase their awareness and
training in implicit bias and critical race theory to better understand how structural factors

influence applicant outcomes.

Lastly, many medical schools have undergraduate programs as part of their institution;
medical schools should consider partnering with undergraduate institutions to create mentorship
and advisement programs that assist undergraduate students from their first year through their
medical school admissions process and ultimately, hopefully, into matriculation. This provides

not only outreach and service to undergraduate institutions by the medical school but also
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enables them to influence and contribute to the development of undergraduate students, molding
them into the focus of their medical education. Not only does this allow students to be
successful, but it also enables medical schools to recruit and matriculate students with a higher
chance of success and a deeper understanding of their mission and curriculum. For instance, the
success of VCU’s Hispanic student initiative demonstrated how engagement and cultural
programming can increase URiM rates (Diaz et al., 2019). As a result, this enables medical
schools to expand their reach, provide students with opportunities, and establish connections

with the broader community.

As the landscape of US society and higher education continues to rapidly evolve, some
resources and allocations can increase the success of URIM students matriculating into medical
school. The ethical implications and the current issue at hand are too significant to ignore. From
small-scale to large-scale reforms, some policies can be implemented to support undergraduate
URiM students in achieving success and successfully matriculating into medical school.
Undergraduate institutions need to play a role in dismantling the barriers that prevent URIM
students from qualifying and matriculating into medical school, in which the pipeline ultimately

allows a transition to a more equitable and diverse physician workforce.

Summary

This qualifying paper aimed to explore the overarching lack of diversity of the US
physician workforce with focusing on the educational pipeline starting with undergraduate
STEM education that serves as a steppingstone into medical school ultimately starting the
physician training. Despite the general US population continuously diversifying, the physician
workforce does not mirror the diversity of the general population. Roughly 9% of all physicians

identify within one of the following racial categories, Black/African American, Hispanic/Latino,
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American Indian or Alaska Native (Osseso-Asare et al., 2018). This disparity has shown negative
implications for healthcare access for minority communities. This paper argued that systemic

barriers need to be addressed to build a more diverse physician workforce.

A review of literature consistently indicated that URiM physicians have a higher rate of
serving in underserved communities and provide more culturally competent care (Fenton et al.,
2016; Marrast et al., 2014). However, the physician workforce is primarily White and Asian. For
example, roughly 13% of the US population is Black/African American, however roughly 5% of
physicians are. Similarly, these trends show in Hispanic/Latino and American Indian and
Alaskan Native communities too (Castillo-Page et al., 2019; Craig et al., 2018). Medical school
admissions processes are increasingly stated as to having adopted a more holistic approach but
still rely on numerical metrics such as GPA and MCAT scores heavily. These metrics provide
disadvantages to URiM students due to systemic inequalities in education and access to

resources (Agahi et al., 2018; Lucey & Saguil, 2020).

These disparities are evident in the matriculation rates of URiM students into medical
school that have not significantly changed in the last 40 years. It is evident by the number of
URIM students in medical schools, while Black/African American and Hispanic/Latino saw a
very small percentage increase from 1980 to 2024; American Indian and Native Alaska students
saw a decrease in enrollment in medical schools since 1980 to 2024. This highlights that the
systems in place currently are not supporting URiM students evidenced by the enrollment data of

students.

The AAMC’s core competencies are in place to broaden the admissions criteria and
processes, but disparities continue to persist. In addition to the medical school admissions

process, Undergraduate STEM education is a crucial component of the medical school
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admissions process. However, URiM students face higher attrition rates and report more hostile
learning environments that hinder academic persistence. Although at the start of a student’s
collegiate career, the interest in STEM is comparable across all groups of students; URiM
students are less likely to graduate with STEM degrees (Ikuma et al., 2019; Williams et al.,
2018). For instance, in the most current data set by the National Center for Education Statistics,
in 2021-2022, only 0.5% of STEM degrees were awarded to American Indian/Alaska Native
students, 10.4% to Black/African Americans, and 17% to Hispanics (Fast Facts, 2024).
Traditionally, URiM students have a higher chance of being low-income and first-generation
college students, which limits their ability to participate in enrichment activities like research and
internships (Gallegos et al., 2022). URiM students also have higher rates of attending minority
serving institutions, and these institutions can lack resources for mentorship, research

opportunities and preparatory programs (Michalec et al., 2018; Uwaezuoke, 2018).

From a review of literature, the issues at hand were analyzed using four distinct theoretic
frameworks of critical race theory, social capital theory, human capital theory, and ecological
systems theory. These theories indicate that URIM students’ challenges are not solely dependent
on the student’s individual attributes, but part of a larger systemic issue that students may
experience in their journey of becoming a physician. In the context of the analysis, it highlights
how critical race theory highlights that racism is embedded in education structures. The social
capital theory highlights the lack of access to mentorship and opportunities that URiM students
face which are essential for the medical school admissions process (Dumke et al., 2018;
Hadinger, 2017). From the viewpoint of human capital theory, it indicates the importance of
institutional involvement in cultivating and developing students through targeted support

programs (Acosta et al., 2019). From the ecological systems theory, it provides a broader view
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showing how URiM students' academic journeys are shaped based on society, institutional and

environmental factors.

These theoretical frameworks were used to analyze the themes reoccurring in the
literature review which were the lack of racial minorities in the physician workforce, barriers in
the medical school admissions process, challenges of undergraduate STEM education for URiM
students, and the role of institutional support and mentorship. The issues that URiM students and
greater society face with the lack of diversity are not sole issues but interconnected and larger
issues and that they need to be addressed wholly and not individually. Consequently, if URIM
students continue to be underrepresented in medicine, there are ethical implications. With the
lack of diversity in the physician workforce, minority communities will continue to face
challenges and limited access to culturally competent care. This also is an issue for overall US

public health.

Critical race theory emphasis that these issues are not accidental but part of a larger
system failure. It is important ethically that institutions are challenged and implement reforms to
overcome these barriers as they are all interconnected. Without addressing these challenges, the
cycle and inequality will continue which can contribute to a public health issue, mobility, and
intergenerational mobility of students and their communities. To address the issues that have
persisted in the literature review, several policy recommendations were made. This includes
increasing undergraduate support for URiM students, which includes expanding mentorship and
academic support programs not only tailored to URiM students, but also to URIM students in
STEM since their STEM studies are part of their identity. Further recommendations included
looking at grassroot opportunities such as providing community and support through student

organizations, building partnerships with alumni and the community, and embedding experiential
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learning opportunities into elective coursework to provide not only credit-baring opportunities

but the experiential learning requirements needed for medical school admissions.

Since the majority of URiM students attend minority serving institutions, a call for an
increase in federal and state funding to enhance student services is crucial. The funding provides
programs like TRIO and CSU STEM collaboratives on a broader and much larger scale at
institutions (Holcombe & Kezar, 2020). While this paper aims for undergraduate STEM
education as one of the barriers, the medical school admissions process needs to be reformed.
This includes a true movement to holistic admissions processes, provide training in critical race
theory and implicit bias and medical schools expand their reach and efforts to undergraduate
students with opportunities to expand the student opportunities and mentorship like VCU’s

Hispanic student program (Diaz et al., 2019).

Addressing the lack of diversity in the US physician workforce is complex and a one size
fits all solution is not available. As a result, the response has to be varied and complex. With a
detailed literature review and analysis, theoretical frameworks, ethical implications and policy
recommendations, this paper indicates that there is a need for investment in the educational
pipeline to diversify the US physician workforce. This needs to start at the undergraduate level as
it is a catalyst and determinant whether the student can attend medical school, as it is a
requirement for admissions. By bringing about change and implementing new policies and
initiatives and by creating environments that support and mentor URiM students, institutions can
be a key contributor to the diversification of the US physician workforce that reflects the

diversity of the US population and provides healthcare equity and access to all.
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