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Two challenges frequently faced by schools of pharmacy are the training of a workforce that reflects
the racial and ethnic diversity of the populations they serve, as well as raising public awareness of the
mission and impact of pharmacy schools. One underutilized strategy in addressing these challenges is
directly engaging high school students, whose race and ethnicity more closely reflect the increasing
diversity of the US population, in immersive research experiences at schools of pharmacy. Motivated
by the multidisciplinary nature of pharmaceutical sciences that involve integration of various science,
technology, engineering, and mathematics (STEM) disciplines, the UNC Eshelman School of Pharmacy created the Young Innovators Program (YIP). The program is an eight-week paid summer
internship that immerses participants in cutting-edge and innovative research. Through careful planning, strategic collaboration, and a purposeful recruitment process, we believe pharmacy education
could benefit from the expansion of immersive programs that promote the engagement of racially and
ethnically diverse high school students in real-world research.
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Demographics in the United States are quickly
shifting. Census population projections have underscored
current racial minorities as the primary demographic driving
the nation’s growth.1 Projections suggest that, by the year
2045, the racial/ethnic make-up of the nation will no longer be “majority White,” as individuals self-identifying as
White will comprise only 49.7% of the population, in
contrast to 24.6% Hispanic and Latin*, 13.1% African
American and Black, 7.9% Asian, and 3.8% multiracial
groups.1 Thus, in 2045, the racial and ethnic diversity of the
US population will be greater than at any other time in the
nation’s history.1
A common mission for schools of pharmacy is to
enroll and educate a workforce that can meet current
and future healthcare demands of the country’s quickly
shifting demographics.2,3 Research suggests that patient
trust in practitioners can vary significantly across race and

ethnicity, with racial concordance in the patient-provider
relationship influencing patient satisfaction, communication, and intention to adhere to treatment.4-7 In addition,
health disparities (ie, preventable differences in health
or health care experienced by socially disadvantaged
populations) disproportionately affect medication access,
prescriptions, and adherence among some groups, such as
African Americans and Hispanics.8,9 As such, it is critical
that educators and learners are equipped to understand,
identify, and prevent barriers to medication access, prescriptions, and medication adherence among minoritized
groups.
While these challenges highlight the importance of
increasing the representation of racially minoritized students in pharmacy schools, efforts often fall short of
meeting the longstanding ideal of developing a workforce
that reflects the same racial and ethnic diversity as the
populations they serve.10 As such, there is an expanding
body of literature supporting the need for greater diversity
and inclusion in pharmacy and health professions education, and the infrastructure changes necessary to support greater inclusion among the student body.11-13
Schools of pharmacy draw most applicants from
undergraduate institutions in the United States.14 Therefore, efforts to broaden student diversity within pharmacy
schools often include targeted recruitment efforts at the
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undergraduate level. However, the racial/ethnic profile of
undergraduate students at historically White institutions
often differs from its state population. Using the state
of North Carolina and University of North Carolina at
Chapel Hill (UNC-CH), for example: the 2017 census
shows that the population of the state is approximately
70% White, 22% African-American and Black, 10%
Hispanic and Latin*, and 3% Asian.15 However, the racial
distribution of undergraduate students at UNC-CH is 66%
White, 18% Asian, 11% African-American, and 9%
Hispanic.16 Unsurprisingly, the racial distribution of the
incoming students at the UNC Eshelman School of
Pharmacy in 2018 (62% White, 24% Asian, 10% African
American and Black, and 5% Hispanic and Latin*) more
closely reflected UNC-CH’s undergraduate population
than the North Carolina population at large.17 These realities are pervasive across a diverse array of disciplines
offering advanced degrees, and there have been substantial
efforts to increase racial and ethnic diversity through
changes to recruitment strategies.18-20
In our view, unless the student demographics of the
undergraduate institutions that pharmacy schools draw
upon are reflective of the general population, or pharmacy
schools implement strategic practices to authentically
recruit from diverse student pools (eg, Historically Black
Colleges and Universities (HBCUs), Minority Serving
Institutions), it is unlikely that the demographics of
pharmacy students will reflect the same racial diversity of
the populations they serve. In addition to the aforementioned strategy, we believe pharmacy schools may benefit
from strategic efforts drawing pre-college students (ie,
high school) to the profession in order to broaden racial/
ethnic diversity. In fact, recent research suggests that
early exposure to health professions and pipeline programs targeting students identifying as racial and ethnic
minorities plays a key role in exposing them to career
paths, affording them opportunities to gain skills through
real-life experiences, and better informing or affirming
their career decisions that may last a lifetime, regardless
of the profession they choose.21
There is already precedence for pipeline programs
that involve high school students in activities at schools
of pharmacy. For example, the University of Illinois at
Chicago hosts an eight-week summer high school pharmacy enrichment program consisting of academic and
experiential activities focused on pharmacy practice.
They found that a large fraction of participants were
influenced/motivated to pursue pharmacy as a career.22
This coincided with an increase in underrepresented students from 9% to 15%. Similarly, Xavier University, an
HBCU, hosts several pipeline programs for underrepresented minorities (URM), including a year-round Student

Enrichment Program to expose prospective students to
pharmacy career experiences and develop a pipeline of
high-quality secondary school students derived from the
local community.23,24 At the UNC Eshelman School of
Pharmacy, several programs have been established to
increase diversity for exposure and exploration on the
high school level such as the LEAD Program and the
Leadership Academy.24 We believe that increasing efforts to intentionally engage a diverse body of students
prior to undergraduate study may directly increase the
number of racially minoritized undergraduate students
interested in careers in pharmacy and pharmaceutical
sciences.
Motivated in part by the aforementioned programs,
the UNC Eshelman School of Pharmacy, through the newly
established Eshelman Institute of Innovation, launched
the Young Innovators Program (YIP).25,26 Somewhat
distinct from the aforementioned programs, YIP is an
eight-week non-residential paid summer internship that
provides high school students with the opportunity to
immerse in cutting-edge and innovative research in science, technology, engineering, and mathematics (STEM)
disciplines as they relate to the pharmaceutical sciences.
The YIP participants are assigned to specific laboratories
or research groups, and interns work directly under the
mentorship of faculty members and graduate students
who challenge them to become valuable contributors in
a real-world setting. The interns also participate in a
variety of career panel discussions, tour biotechnology
companies and medical center facilities, and engage with
the undergraduate admissions office at UNC-CH. The
overarching goal of YIP is to expose students to the
possibilities of addressing real world problems and
contributing to novel findings through research, clinical
practice, and education, and in the process, peak their
interests in future careers in pharmacy and the pharmaceutical sciences.
The YIP program was launched in the summer of
2016 (details of the first cohort are previously described
elsewhere).25 In 2017, 24 high school students were selected from 86 applicants using an application review and
interview process. The distribution of the participants
aligned more closely with the state demographics than the
university’s or school’s demographics, with 54% of participants identifying themselves as White, 37% as an
URM (ie, self-identifying as Black or African American,
American Indian and Alaska Native, Hispanic and/or
Latin*, and/or Native Hawaiian and other Pacific Islander),
and 8% as Asian.
A survey evaluation of the program indicated that
YIP participants were challenged intellectually (100%
agreed) and highly valued what they learned (96%
298

Downloaded from http://www.ajpe.org by guest on April 17, 2021. © 2020 American Association of Colleges of Pharmacy

American Journal of Pharmaceutical Education 2020; 84 (3) Article 7589.
agreed). More specifically, URM participants indicated
that their experience in YIP improved their knowledge
in STEM (100%) and positively influenced their desire
to pursue a STEM career (89%). Students’ comments
included: “My main goal is trying to find out exactly what
I want to do, and I think that coming here I’ve learned so
much about careers, and the options that are available,”
and “I loved the tours and the discussion panels, as we got
to explore the career options in pharmacy.” All participants indicated that they would recommend a friend or
family member to participate in YIP (100% agreed).26
While potentially increasing interest in pharmacy
and pharmaceutical science careers among URM populations is an ambition of YIP, one of the primary aims
is to increase public awareness of schools of pharmacy.
Schools of pharmacy are often strongly associated with
training retail pharmacists, as opposed to pioneering innovations across a continuum spanning from drug discovery, drug development, drug dosing, clinical trial
design and execution, to policy and pharmacoeconomics.
Further, pharmacy schools have experienced a precipitous drop in applications over the past 10 years.27 By
exposing student interns to and providing them with basic
research training within a burgeoning research enterprise
and returning them to their communities, they serve as
spokespeople capable of describing the multifaceted roles
that pharmacy schools play in the nation’s healthcare
infrastructure and the evolution of its processes. As a reflection of the effectiveness of this public outreach, YIP
application numbers increased four-fold within a single
year, with more than 300 high school students applying
for the program in 2018. Furthermore, applications originated not just within the state but from surrounding states
and other countries.
Efforts to further evaluate and improve YIP are ongoing. Next steps in evaluation of the program will include soliciting the perceptions and experiences of the
school faculty members, students, and staff members
supporting YIP. Additional analyses will be used to better
leverage school and university resources for promoting
and supporting the program. Because graduates of the YIP
program are still too young to matriculate into professional or graduate programs, longitudinal evaluations are
planned to explore the educational and career pathways of
these students over time. These evaluations will better
position the program to sustainably provide opportunities
for students with hands-on research experience while
learning about future careers within pharmacy and the
pharmaceutical sciences.
Despite the possible upside, implementing an immersive experience program like YIP for high school students
is not without substantial challenges. First, there must be

faculty commitment and buy-in of the program goal, as
faculty participation and support is integral to program
participants obtaining meaningful experiences. Second,
substantial institutional investments are required, including
provisions for personnel with the appropriate skillsets,
motivation, and autonomy to develop, implement, and
market the program. Third, and related, school leadership
must support the initiative through both the allocation of
resources (eg, faculty time, budget dollars) and a steadfast
emphasis on equity, diversity, and inclusion efforts. Designing a program that aligns with the strategic vision and
mission of the school and its leadership team can help
foster support, commitment, and sustainability. Fourth, to
overcome socioeconomic barriers that may limit access
to the program for some students, it may be beneficial to
allocate provisions that provide stipends to program
participants, despite various institutional, state, and federal regulations that may make it challenging to administer such stipends in a manner consistent with the broadly
inclusive goals of the program.
In light of our experiences with YIP and current
challenges facing the pharmacy academy, we offer the
following recommendations:
Recommendation 1: Pharmacy schools must take a
more active role promoting pharmacy and pharmaceutical
sciences among prospective students. We believe that
programs like YIP can stimulate interest in STEM programs and highlight educational and career opportunities
for young learners while raising the visibility of pharmacy schools within the local community, including the
expanding role that pharmacists and pharmaceutical scientists play in developing new treatments and shaping
the overall healthcare landscape. Raising awareness and
visibility of our academy is particularly important given
the continued declines in applications amid rising matriculation in pharmacy and may help attract a more racially and ethnically diverse pool of applicants to schools.
Recommendation 2: When designing a program to
incorporate students from racially and ethnically diverse
backgrounds, first address the types of challenges that
underrepresented students face in pursuing higher education. Research suggests that students from underrepresented groups are disproportionately disadvantaged
concerning access to and socialization within institutions
of higher education.28-31 Incorporating strategies to address these challenges within the program and advocating
for solutions to these challenges as part of the program
could help garner additional support for creating actionable solutions that help students achieve success prior to
and within pharmacy and pharmaceutical sciences. For
example, providing stipends for students who would typically use the summer months to work.
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Recommendation 3: Equip pharmacy educators and
program personnel with tools to engage in conversations
about the current and historical challenges faced by
minoritized and underserved groups. Program leadership
should recognize that there can be palpable sociopolitical
tensions prevalent across the campus and/or in communities that may lead to contentious conversations about
equity, diversity, and inclusion.
Conversations about equity, equality, access, visibility, and resources, among others, should arise during
program design and implementation. In an audit of one
university’s campus racial climate, Harper and Hurtado
asserted that, “race remained an unpopular topic and was
generally considered taboo in most spaces, including
classes other than ethnic studies.”32 Because racial tension
is embedded in the country’s history as well its colleges
and universities, program developers and stakeholders
must recognize, embrace, and engage in conversations
that may require team members to step out of their comfort
zone.
Recommendation 4: Program personnel should
consider strategically targeting, engaging, and forming
partnerships with select high schools and key stakeholders who serve, advocate for, and understand the
experiences of racially/ethnically diverse students. The
recruitment and selection process is central to the success
of any pipeline program. Program leadership can work
with the school or university human resources to understand the laws and regulations affecting identification
of diversity in the selection process, particularly in cases
when participants are payed as employees (eg, stipends).
In cases where appropriate, the selection process may be
enhanced through completion of implicit bias training by
program personnel, particularly application reviewers, to
enhance cultural awareness.
Recommendation 5: Clearly state the mission and
vision for the program and make sure it is agreed upon
by all participants and communicated consistently.
Subsequently, the purpose, recruitment process, selection criteria, and curriculum should be aligned with
one another and with the mission of the program. When
encompassing equity, diversity, and inclusion as a core
mission, sustained success in recruiting and admitting a
racially diverse cohort of participants will require an
explicit and intentional focus on diversity. Pharmacy
educators and leadership should be prepared, considering this challenge, to highlight the alignment and
benefits of the program for the institution, school/college, profession, and most importantly, the STEM and
healthcare community.
Recommendation 6: Identify individuals willing to
use their access, influence, and privilege as capital to

advocate and support the program. While several models
of allyship exist, allies generally take on struggles as their
own, stand up on key issues, and transfer the benefits of
their privilege to those who lack it.33,34 In the context of
potential strategic engagement and collaboration with
racially minoritized groups, this allyship can promote the
effectiveness and success of such programs because it can
help create buy-in from faculty members willing to devote
their time and scientific expertise. Opportunities to create
networks and relationships among key stakeholders committed to the success of the program could help further
promote the development of the program.

CONCLUSION
Pharmacy education must play a more active and
intentional role in promoting access to, interest in, and
preparation for professional and graduate pharmaceutical
sciences education among the full spectrum of students
that reflect the same racial and ethnic diversity as the
populations they will eventually serve. Pharmaceutical
sciences involve the integration of multidisciplinary STEM
disciplines that in turn can impact the health of millions,
and thus present a highly intriguing opportunity to not
only promote STEM interests but also attractive career
opportunities, especially to underrepresented students in
their formative high school years. Thus, in addition to
programs that primarily emphasize pharmacy practice,
research-intensive immersive programs in schools of pharmacy that strategically target underrepresented high school
students, as exemplified by YIP and other high school
immersive experience programs, likely serve as promising
avenues to meet some of the unmet diversification and
public outreach needs for schools of pharmacy. Finally, we
believe similar platforms to YIP may help address the
precipitous drop in applicants faced by many pharmacy
schools by broadening interests in various career opportunities in pharmacy.
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