Received: 7 October 2022 Accepted: 19 January 2023

DOI: 10.1111/jop.13407

LETTERTOTHE EDITOR

ournal of
JOrdl Pathology & Medicine n Wl LEY

Empowering the youth to choose non-traditional careers

in research and academia

Rogerio M. Castilho 12 | Matthew S. Castilho® | Zoé& Simmons?
Cristiane H. Squarize "2

1Department of Periodontics and Oral

Medicine, Laboratory of Epithelial Biology, Abstract

University of Michigan School of Dentistry,
Ann Arbor, Michigan, USA

2University of Michigan Rogel Cancer Center,
Ann Arbor, Michigan, USA

3Community High School, Ann Arbor,
Michigan, USA

Correspondence

Rogerio M. Castilho, Laboratory of Epithelial
Biology, Department of Periodontics and Oral
Medicine, University of Michigan, 1011 N
University Avenue, Room 3150 Commons,
Ann Arbor, MI 48109-1078, USA.

Email: rcastilh@umich.edu

Little did we know that by the end of 2019, we were heading toward
one of the most disruptive pandemics the modern world has seen,
with over 6.5 million deaths globally (https://covid19.who.int/). How-
ever, this was the first time humans had the knowledge and tools
capable of interfering with the natural evolution of a pandemic.
Decades of continuous investment in training scientists and advancing
new technology allowed the breakthrough delivery of a new kind of
vaccine capable of curving death rates worldwide."? The new
RNA-based vaccine brought to light the latest technology of lipid
nanoparticles capable of efficiently delivering messenger RNA (mRNA)
to cells. Originally, mRNA-bound fatty droplets were developed to
address the lethal Ebola virus®; however, the SARS-CoV-2 outbreak
skyrocketed focal funding and efforts aiming at research and develop-
ment.* None of the achievements with the RNA-based vaccine would
be possible without the actual discovery of mRNA in the 1960s” and
the advances in nanotechnology resulting in efficient mRNA delivery
systems.® These discoveries along with pre-clinical tests of the emerg-
ing technology for new flu and rabies vaccines, paved the way for
RNA-based vaccines. No need to stress the importance of research in
our lives, and perhaps, the urgent need to secure continuous training
of future researchers.

Skilled clinicians with solid research training are represented in
many clinical research domains. However, some professions, like the
ones encompassing dentistry and its specialties, are facing a shortage

of clinician-scientists.” Dental schools are particularly struggling to fill

Backgroud: The United States is facing a dramatic shortage of clinician-scientists
within the domains of medicine and dentistry.

Point of view: In this perspective article, we stressed the problem involving the con-
tinuous shortage of specialized professionals capable of addressing complex basic sci-
ences questions, while maintaining clinical relevance. Here we present a different
perspective regarding the early engagement of young students to clinical sciences by
teaming up with high schools across the United States, and to energize the debate on

our current shortage of clinician-scientists.

research-intensive faculty positions with clinician-scientists. Usually,
the successful researchers that apply and are able to secure federal
grants are Ph.D. trained professionals with years of postdoctoral
experience but with little to no clinical experience. Meanwhile, search
committees are left with a short pool of clinician-scientists presenting
a broad understanding of the field of dentistry while retaining
advanced knowledge in basic and translational sciences. When have
we failed to engage students to take non-traditional opportunities
encompassing a dental degree as a gateway to initiate an exciting and
fulfilling career as clinician-scientists? Perhaps the answer resides in
recent information from the American Dental Education Association
(ADEA) report published in September 2022 (https://www.adea.org/
seniors2022). Within the comprehensive data from the report is the
unforeseen evidence that the Generation Z of senior dental students,
in its majority, decided to pursue a dental degree before college. In
the United States, there are 15 million students enrolled in high
schools, with over 3 million graduating yearly.

It becomes apparent that we need to engage with young and
motivated students who are eager to explore non-traditional health
care careers. We commonly hear from students that their personal
experiences, like going to the orthodontist or having their wisdom
teeth removed, influenced their future decisions to choose dentistry
as a career. The question is, from over 3 million high school graduates
yearly, how many have had the opportunity to experience research,

especially in dentistry? The feeling of discussing cancer biology or
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learning about the latest cancer research breakthroughs directly
impacts the high school student's perception of dentistry and medi-
cine. It allows the student to engage in clinically oriented research that
can become a gateway to a rewarding career in research. The most
exciting news is that some high schools already have programs that
can foster research opportunities in collaboration with local colleges
and universities. This is the case of the community resource
(CR) program from Community High School in Ann Arbor, Michigan,
that empowers students to develop their classes, including wet lab
experiences, fostering the dissemination of knowledge of non-
traditional careers.

The real impact of a CR-like program as a professional informative
and decision tool for high school students is, in many ways, difficult to
access. The idea of writing this perspective article came from numer-
ous discussions around the CR topic and how we found high school
students excited with the perspective of being part of a major
research institution. As a result of a succession of discussions, we
decided to write this perspective alongside some of these students
who share their thoughts and experiences with us.

1 | LISTENINGTO THE YOUTH

The community resource program allows students to develop aca-
demic skills that are not necessarily offered within the school's walls
while building up their social and networking skills. Students are asked
to reach out to advisors and are, for the most part, independent from
the school in their course work. The proximity of the Community High
school to the University of Michigan has allowed us to gain exposure
to scientific research in a non-traditional capacity. Post-pandemic, our
tenacity to take advantage of the opportunities to diversify our extra-
curricular profile in a manner that is cohesive with our secondary edu-
cational interests was at an all-time high. Taking advantage of the CR
program at high school, we reached out to research-intensive faculty
in the hope of gaining experience in the biomedical field. Our experi-
ence in a laboratory setting has been instrumental in shaping not only
our post-high school plans but also in exposing us to an area of sci-
ence that is typically overlooked by the media. While our path may
seem like an outlier, it does not have to be. Throughout the whole
process, our main advice to students is as follows, think outside the
box, do not be afraid to reach out, and opportunities are out there
ready to be taken advantage of. Similarly, we pose the question to
professionals within various scientific fields: How will you increase

accessibility to opportunities for future scientists?

2 | STRUCTURING A PIPELINE OF
KNOWLEDGE

Considering that public schools throughout the United States present
different demographic characteristics, the strategy to engage students
in research may need to come in different flavors. While high school

students living next to research-intensive institutions are more likely

to be exposed to research, other students may not have the same
opportunities. Fortunately, the SARS-CoV-2 pandemic brought us up
to speed with the new era of video calls, videoconferences, and
remote learning. More than ever, anyone with access to a computer
or a smartphone can learn from anywhere in the country, which con-
stitutes genuine democratization of knowledge. Tapping on the new
era of digital inclusion, dental schools as well as higher education insti-
tutions, have the knowledge and tools to implement virtual CR-like
programs with the potential to target a broader population of high
school students throughout the United States and abroad. Although it
may seem like a daunting proposal, the University of Michigan School
of Dentistry has pioneered a virtual outreach course introducing the
profession to high school and college students using the well-known
Coursera platform (https://www.coursera.org/learn/dentistry101). The
success of the online course, named Dentistry 101, is based on free
access to high-quality and well-crafted content along with the flexibility
of watching each course module at your own pace. A similar approach
that focuses on non-traditional careers in dentistry, medicine, engineer-
ing, and other areas of knowledge does hold the promise for a more
equitable and inclusive engagement of our 15 million high school
students nationwide and abroad.

Above all, the main objective of this perspective article is to
bring to the attention of colleagues from a diverse professional
domain, including our fellow oral pathologists, surgeons, and clini-
cian scientists, to engage in local efforts to expose high school stu-
dents to research and the excitements of a non-traditional career.
It is also our goal to energize the debate on our current shortage
of clinician-scientists and spark the excitement of creating digital
tools to democratize information about our professional and pro-

spective careers.
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