
CONTEMPORARY ISSUES: INNOVATIONS IN EDUCATION

Building the Neurology Pipeline With
Undergraduate Students in Research and
Clinical Practice
Mia T. Minen, MD, MPH, Christina L. Szperka, MD, MSCE, Michael S. Cartwright, MD, and

Rebecca Erwin Wells, MD, MPH

Neurology® 2021;96:430-438. doi:10.1212/WNL.0000000000011351

Correspondence

Mia T. Minen

minenmd@gmail.com

Abstract
There is currently a shortage of neurologists in the United States. Multiple efforts are underway
to increase the strength of the neurology workforce. One potential approach is early exposure to
neurology research and clinical care to pique interest and promote the specialty as a career
choice. This study details the rewarding experience of working with undergraduate students,
both in clinical research and clinical care. The logistics, benefits to students, and positive aspects
for neurologists are outlined. Examples provided by undergraduate students who have par-
ticipated in neurology research and clinical care are presented. The ultimate goals of this work
are to encourage and inspire academic neurologists to involve undergraduate students in
research and clinical care, to facilitate this process by outlining the steps needed to make this
pairing successful, and to ultimately promote a pathway to build the neurology pipeline.

Introduction
Academic neurologists have the privilege of interacting with a wide variety of learners, including
medical students, residents, and fellows. In addition, some have the opportunity to work with
undergraduate students. As clinician-researchers in neurology who combined have mentored
over 50 undergraduate students over the past 7 years, we are inspired to share our experiences in
mentoring undergraduate students and the rewarding and logistical processes of incorporating
undergraduates in clinical and research work.

In this “Contemporary Issues” article, we discuss how working with undergraduate students
represents a unique opportunity to expose students to neurology through research and clinical
care while also generating many beneficial experiences for the student and the neurologist. We
outline potential benefits, and logistical considerations, involved in working with undergraduate
students. Neurology is a unique specialty with an abundance of fascinating diseases that can be
explored, a significant number of treatments available for patients, and additional needed
treatments ripe for development and discovery. Research and clinical care are excellent op-
portunities to excite students to these facets of neurology.

We incorporated undergraduate student perspectives regarding the impact of their experiences on
their personal and professional lives. In total, we received reflections (n = 32), emails (n = 4),
applications for opportunities (n = 7), and a program feedback survey (n = 1). In a process
considered exempt by the Wake Forest Baptist Institutional Review Board, we qualitatively
analyzed these data into themeswith representative examples to best understand each theme. The
student reflections illustrate how much undergraduate students crave hands-on clinical experi-
ences and appreciate the opportunity to work alongside a neurologist through clinical research
and patient care. Such experiences can guide career choices for whether to enter the field of
medicine and neurology.
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The Importance of Building the
Neurology Pipeline
There is currently a shortage of neurologists in the United
States. The demand for neurologists is projected to grow faster
than supply, with an expected need of an additional 21,400
neurologists by 2025, leading to at least an 18% shortfall.1

Multiple efforts have been made by the American Academy of
Neurology (AAN) to alleviate this neurology provider shortage,
from revitalizing the medical student Special Interest Groups in
Neurology to developing a program specifically for increasing
advanced practice providers in neurology.2 In this “Contempo-
rary Issues” article, we demonstrate the potential power and
downstream effects of an earlier onset broader scope approach
starting at the undergraduate level of education. Specifically, the
neurology pipeline could be enhanced by focusing on engaging
undergraduate students. Interest in neurosciences at the college
level is increasing, demonstrated by the dramatic increase in
neuroscience programs and majors across US undergraduate
institutions from 9 programs with 99 graduates in 1989 to 223
programs with 7,208 graduates in 2018. Nearly 20% of neuro-
science majors aspire to apply to medical school.3 Neuroscience
and psychology are the 2 most common undergraduate majors
of those entering the field of neurology. In a study of graduating
medical students, of the nearly 100 listed undergraduate majors
they might have chosen from, those entering neurology were
more likely to list an undergraduate neuroscience major or
psychology major (13.3%, 8.0%, respectively) compared with
those not entering neurology (4.5%, 5.1% respectively).4

Unfortunately, many undergraduate neuroscience majors are only
exposed to basic science and not clinical neurology. For example,
students may be more likely to be partnered with basic science
mentors for thesis completion thanwith clinician researchers.With
this growth in neuroscience majors at institutions across the
country, an opportunity exists to develop appropriate curricula,
training, mentoring, and research experiences for those interested
in a career in the neurosciences.3 Gaining exposure to clinical
neurology at this critical time in a person’s career development
could have significant impact on career choice. Unlike primary care
or certain surgical specialties (e.g., orthopedics), neurology is not
widely known or considered as a future career by undergraduate
students. Of students matriculating into medical school, neurology
is only considered as a future specialty by 2.7% of students.

The Undergraduate Years are
Formidable Years When Clinical
Research Experiences Can Foster
Interest in Science, Technology,
Engineering, and Medicine
Previous research has shown that undergraduate clinical and
research experiences can increase interest in science, technology,

engineering, and medicine (STEM). In a longitudinal evaluation
of 149 high school and undergraduate students who gained
hands-on research experience in Aspiring Scientists Summer
Internship Programs at George Mason University, hands-on
laboratory work was stated as sustaining their interest in STEM
(92.6%). Furthermore, close to 74% of students who previously
planned to stop their educational pursuits after earning a bach-
elor’s degree stated interest in obtaining an advanced degree. Of
the 19 students who changed their mind, they cited a desire to
earn a master’s degree (47.4%), MD (15.8%), or PhD (10.5%).5

In another study of the Arkansas Institutional Development
Award Networks of Biomedical Research Excellence (INBRE)
undergraduate summer student-mentored research program,
since 2001, nearly half of the 202 participants enrolled in grad-
uate school or a licensed medical professional program.6 Fur-
thermore, in a study examining the perceptions of an
undergraduate pathology and laboratory medicine research
program on career development, researchers surveyed 102
former interns from a 15-year period. Just over half (57%)
responded and 96% (46/48) strongly agreed/agreed that the
perceived internship was advantageous when applying for
career/professional opportunities, 93% strongly agreed/agreed
that the internship was an important part of their career de-
velopment, and 44% received additional education after com-
pleting their undergraduate degree with 25% receiving a doctoral
degree. Importantly, based on their internship experience, 55%
strongly agreed/agreed that they positively considered pathology
or laboratory medicine as a career choice.7 Thus, not only have
programs helped students pursue advanced degrees in the health
professions and in research, programs in other fields such as
pathology have helped to develop interest in that specific field.

Among the 50 undergraduate students we have mentored
over the past 7 years, 80% (40) of the undergraduates were
female, which could reflect the gender alignment of the au-
thors with students or the increasing matriculation of women
in medicine.8 As shown in table 1, at the time of submission,
20 of 50 were applying to, accepted into, or matriculated in
medical school, 15 of 50 remained as college students, and 7 of
50 were applying to/accepted into/matriculated in master’s
programs related to health. Future longitudinal work may
help us determine whether they choose neurology residency.

How Undergraduate Students Benefit
From Opportunities
With Neurologists
Undergraduate students want to learn and grow. They desire
opportunities to be challenged and stimulated, and the expe-
rience of shadowing neurologists in the clinical setting and
serving on a clinical research team has a powerful impact on
their careers, with meaningful responsibilities and valuable
lessons learned (table 2). Students are able to learn how to ask
and answer questions, conduct background research, perform
chart reviews, build communication skills, gain perspective
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from a patient or participant’s viewpoint, assess and maximize
treatment fidelity, grasp ethical dilemmas and challenges, ob-
serve visits, build analytic, writing, and presentation skills, and
engage in meaningful group communication. Themes from the
students’ reflections about exposure to clinical research and
clinical shadowing include learning about communication and
respect, responsibility, confidence, interest in medicine, the
value of conducting clinical research, understanding the re-
alities of research, and interest in research (table 3).

The Positive Impact on the
Neurologists: HowOpportunities Can
BeMaximized andMutually Beneficial
For Undergraduate Students
and Neurologists
Although faculty are invaluable in creating a positive experi-
ence for the students, the benefits are mutual. Faculty can gain
a sense of purpose, accomplishment, and meaning in their
roles, and this can potentially alleviate burnout.9

In addition, because students can be a very valuable asset to
help conduct research and support clinical work, they can
help to advance healthcare goals in a multitude of ways with
appropriate training and supervision (table 2). Students of-
ten bring a fresh perspective and younger mindset to the
work being conducted. They may be aware of effective ad-
vertising platforms or tools that can significantly increase
recruitment rates for a study. Students are also often adept at
technology and can help develop online studies or develop
patient- and participant-facing materials for clinicians and
researchers.

Students can also be involved in the abstract, poster, and/or
manuscript preparation process. Students can either develop
their own abstracts for research programs at their schools and/
or can help develop abstracts and poster presentations for an
instructional neurology department (or population health de-
partment or neuroscience department or quality or hospital)
research day, the State Neurologic Society meeting, or a na-
tional meeting. The AAN has traditionally waived the annual
meeting registration fee for undergraduate students who are
presenting posters at the meeting. In our experience, students
have obtained travel funds from their university to cover the
cost of travel to the meeting. Students who put in excellent
effort may also be included as a coauthor on a publication.

The Logistics of How to Include
Students in Clinical and/or
Research Programs
It is important to understand specific institutional poli-
cies for involving undergraduate volunteers (who may

even be called “nontraditional volunteers” or a similar
name by your institution since they are volunteering for
you with specific duties) and to work with your institu-
tion’s volunteer office to ensure appropriate “onboard-
ing” or “credentialing.” Taking into account the length of
the institution’s onboarding process and any necessary
training, the neurologist should consider the minimum
time commitment they require for the student(s). Having
mentored medical students, residents, and fellows, un-
dergraduate students tend to have the most time available
in blocks or over time to partake in the research labora-
tory experience, whether for a single summer or for as
long as 4 years. Defining expectations, determining stu-
dent involvement, and assessing for potential funding
opportunities are helpful early steps (table 4). Un-
derstanding effective recruitment and selection processes
for undergraduate volunteers is invaluable (table 5).
Students come from a variety of backgrounds, although
most often from neuroscience, biology, or psychology
majors.

Other key aspects to consider for including undergraduate
students in your clinical and/or research work include
coordinating and overseeing students, team meetings,
communication, space, and dissemination of educational
opportunities.

Table 1 Current Status of Undergraduate Mentees the
Authors have Mentored Over the Past Seven
Years

Career status n (Total sample n = 50)

Current college student 15

About to enter medical school 2020/
Currently in medical school

12 (* one is in a MD/PhD
program)

Currently applying to medical school in
summer/fall 2020

8 (* one is applying for a
MD/PhD program)

Working as a research assistant/research
project manager

3

Accepted into/currently in a Master’s of
Public Health program (or the equivalent)

5

Other advanced degree in the health
sciences

7

RN 1

Master’s in Physiology 1

Master’s in Bioethics 1

Medical writer 1

Works for a headache nonprofit
organization

1

Applying for an Advanced Practice
Provider

1

Applying for a PhD in Psychology 1
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Coordinating/Overseeing Students
Typically, the neurologist or principal investigator (PI) is the
senior supervisor and mentor for undergraduate students. If
available, a full-time research study staffmember, a hired part-
time postbaccalaureate student, or a “Chief” laboratory
member may manage the students. Having help to coordinate
onboarding, student shifts, and other administrative duties
can be extremely valuable.

Clearly defining expectations for students can ensure a
smooth experience, such as defining expected weekly
hours of effort, establishing parameters on working from
home vs in-person, research responsibilities, and required
readings. Students can be informed that, with appropriate
hard work, dedication, and fulfillment of expected re-
sponsibilities, the faculty member will provide a letter of
recommendation for graduate or medical school. Once
expectations are clearly defined, it is much easier to have a
frank discussion regarding a student’s goals and whether
the student is still a good fit for the team if expectations are
not being met.

Professionalism & Communication
Many students may have limited previous exposure to the
healthcare environment, so discussions on the importance of
professionalism and policies in the workplace are critical.

Table 4 provides a sample of laboratory policies that can be
customized and shared with students. Defining best forms of
receiving and responding to information also helps ensure
effective communication (e.g., email and texts).

Laboratory/Team Meetings
Student availability for team meetings is often dictated by the
timing of their undergraduate classes, with weeknight or
weekend meetings sometimes needed. Meetings can serve 2
functions: educating students on research processes and con-
ducting research protocols and tasks. Witnessing the multitude
of elements involved in conducting clinical research is invalu-
able, such as study team members’ roles, study logistics, and
coordination. Time for discussion of their perspectives and
experiences can provide critical information because they can
serve as the “eyes and ears” of the study. They may also have
ideas on how to better organize laboratory tasks and reach
study subjects. Team meetings are also an important time to
engage, inspire, motivate, and create a group bond. One might
set time aside to hear “personal updates” from each team
member. This can help connect teammembers and help the PI
know the realities of the life the students are living. Keeping
track of students’ upcoming deadlines, holidays, examinations,
and celebrating birthdays or other accomplishments, such as
having taken theMedical College Admissions Test or Graduate
Record Examination, can help unite the group. Finding time to

Table 2 Potential Undergraduate Responsibilities/Lessons

Skill/
Opportunity Clinical Research responsibilities and lessons Clinical Care responsibilities and lessons

Ask and Answer
Questions

Learn how to review literature for studies
Learn how to design studies

Learn how to review literature relevant to patient care
Learn how to approach diagnosis and treatment

Chart review Prescreening, data abstraction, and creating surveys
Understanding nuances of clinical diagnoses

Gathering background information to understand patients

Communication Screening: building connections, demonstrating empathy,
and adapting script to participant
Recruit: Find meaningful ways to engage participants
Enroll: Learning how to explain study clearly
Transcribe interviews/qualitative data coding: Hear first-
hand accounts of participants’ experiences

Observe how providers engage patients and form bond of trust
Exposure to patient-provider interactions
Learn how clinicians engage in shared decision-making
Learn how clinicians explain diagnoses and treatments
Act as scribe or shadow during clinical visits: Hear patient
descriptions of living with a condition and build empathy

Assess
treatment
fidelity

Recognize the importance of following the study protocol
Learning how to increase the likelihood of adherence
Understanding social barriers to participation

Recognize where flexibility is acceptable and problematic in clinical
care
Understand social barriers to health

Ethics Write or review protocol submitted to ethics board
Undergo training in the ethical conduct of research

Understand both personal and societal implications

Analytic skills Data coding, management, and analysis Synthesizing patient information

Writing Synthesize information for abstract, poster, and
manuscript

Write medical notes to provide a coherent story

Presentation Practice presenting status report and lessons learned Practice presenting summary of patient’s condition

Team Meetings Opportunity for asking questions, contributing to study
Recognized value and roles of different team members
Importance of determination despite challenges

Exposure to different health care roles
Exposure to trainees who can provide closer perspective
Exposure to logistics of medical care

Career Support Reflect on and clarify career goals

Develop connections with neurologists who can offermentorship, guidance, insight, motivation, and sponsorshipResume& experience
building opportunities: attending and presenting at conferences and publishing
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get together outside of the work environment can also help
with team cohesion.Whether it is a meal out at a restaurant, at a
faculty member’s home, or having a fun outing as a group, this
time together can increase unity and strength of the team unit.

Resources From the Department
In most cases, few resources are required from the de-
partment, although physical space is often the most valued
commodity. Some students have shared office space, whereas
others may need to work off-site. It may be helpful to define
and create an electronic, secure, HIPAA-compliant space
within which students and the PI can collaborate and share
documents such as a shared network drive.

Disseminating Information About Other
Educational Opportunities
In addition to all of the opportunities provided by the direct
experience and exposure of working together, undergraduate
students appreciate being updated about other potential ed-
ucational opportunities across the medical center, for exam-
ple, Grand Rounds, medical student problem-based learning
sessions you are leading. Allowing students to participate in
and observe meaningful conversations between providers and
medical trainees can also offer valuable learning.

Funding
Most undergraduate students volunteer their time and energy
for the opportunity to work with a neurologist (e.g., a nonpaid
position). There are opportunities in which undergraduate
students might be able to seek funding through their in-
stitution, such as through a department grant or internship
placement program, or external organizations offering sti-
pends in STEM opportunities. We are very excited by the new
AAN Neuroscience is Rewarding Program,10 an internship
program intended to provide an “opportunity to experience
working in a clinic, research, or academic environment with
mentorship from an AANmember. The goal of the internship
is to provide college students with an experience working in
neuroscience and exposure to patient care in neurology.” The
program is currently in its second year, and it is a prestigious
opportunity for both the PI and for the student.

Future Directions
Collaboration with undergraduate schools could be considered
on a local level, through individual academic medical institu-
tions or private neurology practices, and at the national level,
such as through the NIH and the AAN Institute (AANI).

Table 3 Student Reflections on the Lessons Learned from their Clinical Shadowing & Research Experiences

Skill Student reflection

Communication and Respect “Patient interactions…proved to be immeasurable first-hand learning opportunities that put into perspective the reality of
the dyad between healthcare providers and patients.”
“I observed firsthand that the best physicians pay attention not only to the patients’ symptoms, but also their social
circumstances and emotional wellbeing.”

Responsibility “Time and again, patients would express the sentiment, “I’m in somuch pain, I’ll try anything”.…[this] mademe realize the
deep responsibility of clinical research and clinical practice in general. There is an immense amount of trust between
clinician and patient… [that] must drive the most ethical and determined practice of medicine and research possible.”

Confidence “Being entrusted with varied responsibilities was nothing short of priceless in development of my confidence and
competence in clinical settings” “Study-related interactions with doctors, patients, families of patients, and other medical
personnel all necessitated differing degrees of scientific understanding, empathy, and leadership, and the only way to
learn the balance of those was through on-the-job experience…developed a new set of professional skills.”

Interest in medicine “I had a memorable conversation with one of the patients about being an immigrant in America and feeling like
immigrants are bound by a hyphenated identity. She encouraged me to be relentless in my pursuit of medicine because
my community needs doctors who look like me and speak my language.”
“After taking numerous neuroscience courses, I knew that I found my passion––however, after holding a position as a
research assistant in a neurology laboratory, I realized that I, in-fact, found my career.”
“Gaining real-world clinical experience…gaveme the confidence to pursue themedical field, having gained perspective as
to what that work would actually look like.”

Value of conducting clinical
research

“Research experiences in clinical neurology (complemented) my basic science-focused coursework for a more well-
rounded neuroscience degree.”
“I was able to take part in the full research process: conception, implementation, analysis and publication. i.e., something I
was much less likely to experience if I had pursued an opportunity in basic science research.”
“Working on patient research has shapedmymind to look beyond the data points and see how everything connects to the
grand scheme of the problem.”

Understanding realities of
research

“Allow(ed) me to learn what parts I like [and what parts I don’t like] about research.”
“Research is not always glorious…but it is so rewarding knowing that everything I do…is in some way helping the study
and, in the end, helping people in need.”

Interest in Research “I was concerned that as a physician I would never be able to affect larger scale problems. I have since realized that this is
not the case, and pursuing clinical research was crucial to that.”
“Working on this project reignitedmypassion for neuroscience. It became clear tome that working in science can bemuch
more than memorizing organic chemistry. Science truly is working with a team to solve a problem.”
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Local Level
Locating undergraduate institutions with neuroscience of-
ferings can be challenging because there are different
websites but not all websites may be inclusive. Currently,
the Association of Neuroscience Departments and Pro-
grams has a website with search capability for neuroscience
programs in the United States, Canada, and abroad, but has
a membership fee. The website for the National Center for
Education Statistics, a branch of the Institute of Education
Sciences of the US Department of Education, includes a
College Navigator search engine that is searchable by
program/major. Although some schools offer neuroscience
majors, other schools include them as concentrations
within the biology or psychology major or may use alternate
terms such as “cognitive science” or “biopsychology.”11

Developing relationships and collaborative programs may
also enhance current clinical neuroscience programs or help
develop neuroscience majors. Engaging undergraduate stu-
dents in clinical neurology practice and research should be as
important a priority as engaging students in basic neuro-
science research, and additional efforts need to be made on
this path. One profound example of the impact of such a
program is the universally positive response and feedback of
students who have participated in the Virginia Tech School
of Neuroscience “Clinical Neuroscience in Practice” course.
This formal course of weekly 75-minute seminars covering
diseases affecting the nervous system, along with weekly half-
day intensive clinical experiences throughout the hospital,
has been described by students as the “most valuable and
insightful experience they had in their college career.”12

Summer programs such as “PURE” developed to improve
the pipeline of pain medicine specialists can also be used as
models. “PURE” is a program for undergraduate students
that integrates pain research, clinical opportunities, pain
journal club, and an ethics program and culminates in a pain
conference.13

The field of neuroscience has done an excellent job of
specifically targeting and reaching out to those at the un-
dergraduate level, and the field of neurology could learn
from their efforts. The Faculty for Undergraduate Neuro-
science (FUN; funfaculty.org) has developed a journal
devoted to undergraduate neuroscience education (fun-
journal.org) and has held workshops to develop un-
dergraduate education including new faculty development
programs, for example, Support for Mentors and their
Students.14 In addition, they have worked with the Society
for Neuroscience (SfN) to have undergraduate members,
encourage undergraduate attendance at the SfN meeting
(may have had more than 2,000), and hold undergraduate
poster sessions (which have been extremely popular with
up to 400–500 people in attendance).14 They have also
sponsored travel awards for students to attend the meeting.
Finally, they have developed regional neuroscience meet-
ings such as “NEURON (Northeast), SYNAPSE (South-
east), and MIDBRAIN (Midwest) for undergraduates to
have research symposia and networking.14 A study sur-
veying the FUN faculty revealed, “Many of the faculty re-
sponses about their former travel award students spoke to
the student’s indecision regarding postgraduate plans-but
that attendance at SfN convinced these students to pursue
graduate school.”14

National Level
The NIH, foundations including the AANI, and the un-
dergraduate schools could also help fund programs to
connect undergraduate students with interested clinicians
and those conducting clinical neurology research and to
recognize the mentors for their work in increasing aware-
ness about the field. The NIH has a program to “stimulate
research in educational institutions that provide baccalau-
reate or advanced degrees for a significant number of the
Nation’s research scientists, but that have not been major
recipients of NIH support. These grants are intended to

Table 4 Important Considerations for Building the Research Team: Expectations, Determining Student Involvement, and
Assessing for Potential Funding Opportunities

1 Contact the volunteer office to determine any institutional-specific procedures.

2 Ask the volunteer office for an approximate timeline for how long it takes to “onboard” a new volunteer. For example, for a summer start date, youmay
need to interview as early as the winter before the summer to ensure the student(s) are cleared to volunteer in time.

3 Determine howmany students you want tomentor at a time. a. Starting with one student, with a specified start and end time, may be the easiest way to
begin.

4 Consider your goals/expectations and determine the minimum length of time you would want the student to be with you. In particular, consider
a. The onboarding process/training may take effort from you so you may want to require a period longer than a summer, although having a short,

specified time of onset and ending for your first student could be helpful to gain experience with the process.
b. Studentsmay gain positive experience in the clinical setting for a shorter period of time (wk) in comparison to those conducting researchwhere 3mo

could be short and 1 year might be better.
c. Some students may be from afar and may only be able to volunteer over the summer.

5 Think about funding. For example, Barnard College offers the Barnard Summer Research Institute (SRI) which provides training opportunities and
funding for its participants. UNC Chapel Hill has a grant for undergraduate students to conduct research and it targets students without research
experience in the hope of reaching diverse groups. The University of Pennsylvania also offers scholarships and a research directory, and the Children’s
Hospital of Philadelphia Research Institute Summer Scholars Program pairs a few dozen undergraduate students with pediatric clinician-scientists and
provides shadowing and career mentorship. Foundations may support programs such as the S Jay Levy Fellowship for Future Leaders to fund students
who partake in these opportunities.
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create a research opportunity for scientists and institutions
otherwise unlikely to participate extensively in NIH pro-
grams to support the Nation’s biomedical and behavioral
research effort.”15 The National Institute of Neurologic
Disorders and Stroke is one of the arms of the NIH that is
distributing the award. The expansion of this program to
emphasize including undergraduate trainees in the research
or the creation of new grants to help fund students involved
in clinical research could make a significant difference in

increasing undergraduates’ involvement in clinical neurol-
ogy research. The benefits of foundational grants that
provide funding to undergraduate students, for example, S.
J Levy Fellowship,16 are significant, and more spots in
programs such as these and the development of more
programs is needed. It would also be helpful to have a
centralized website for students and faculty mentors that
describes the various opportunities for undergraduates
across the country.

Table 5 Recruitment and Selection Processes for Undergraduate Volunteers and Research Laboratory Policy Examples

1: Recruitment Opportunities Undergraduate Research Fairs.
Connections with Undergraduate Programs that have summer internships—sometimes they
can also screen/recommend applicants that would be a good fit (e.g., Children’s Hospital of
Philadelphia program (“CRISSP”, CHOP Research Institute Summer Scholars Program, solicits
students for summers; Barnard Summer Research Institute, etc.).
Letting current undergraduate students/colleagues/friends/family know you have
opportunities for undergraduate students.
Presentations given to all audiences—acknowledge the students on the team with a slide and
include their pictures and describe how there are opportunities for students on the team.
Hospital-specific programs (e.g., Office of Women in Medicine and Science).

2: Application Process Explain that the position is a volunteer position (unpaid) and the requirements for the position
e.g., minimum 1 month and full academic year for x number of hours/wk onsite at your office/
institution/alternate location.
For those interested, request a CV, cover letter describing one’s background, interests, and
career goals, and transcript. Consider asking for 2–3 references (see sample email to referees).
Review the application: consider the writing ability/style, rigor of undergraduate coursework
and corresponding grades (want to make sure the student can balance undergraduate
coursework with the research laboratory work), and any previous skills, e.g., whether student
has any previous statistical experience or web design experience.
Interview the applicant. Consider conducting a phone interview first to assess interest. Conduct
an in-person interview (or FaceTime if the person is currently studying abroad). Remember that
this personmay bemeeting your patients/colleagues and ensure you feel comfortable with the
student and that s/he embodies the qualities you would want exhibited in the clinical and/or
research setting.
Consider the value of a personal reference. If used, contact the references via email and request
a phone call to personally speak to them. An example of an email message might be “Hello! XX
gave me your name as a reference. She has applied for a position on our research team. I’m
conducting clinical research in [topic] and am looking for an interested, bright, motivated, hard-
working student. Do you have a fewminutes in the next few days that we could speak? It should
take less than 10–15 min. I am interested in finding out 1-What has been your experience with
her? 2-Would you recommend her to our research team? 3-Any reservations about her? Thanks
so much for your help!”

3: Congratulate the student(s) being selected on
being able to join your research team

Important for student to know that this is an honor for them to be able to join your team.
Explain then that they need to complete all the onboarding paperwork as soon as possible.
Explain the importance of completing CITI certification because they cannot be added to any
IRBs until this is done.
Provide any mandatory start date.
Set clear expectations of what is involved/research laboratory policies.

In general, research assistants are expected to: Treat everyone from study team members to patients to front desk staff with respect.
Dress should include a professional shirt and skirt or dress pants. No jeans, sneakers, flip flops,
or open-toed shoes. Keep garments professional and conservative. You will be working with
doctors who are doing the same.
Act in a professionalmanner at all times. This includesminimizing cellphone usage and avoiding
conversations in hallways and elevators.
Answer emails within 24–48 h. All emails must be written formally and professionally. No
abbreviations please.
Attendweekly laboratorymeetings and please be on time. If you are unable to attend, please let
the team know in advance.

Policies include, but are not limited to: Refrain from talking about patient information with anyone except the patient, their provider,
the study team, and the PI. Youmust strictly protect patient confidentially in alignment with the
HIPAA law.
Do not search for patient information outside of what is needed for your position.
Do not save or communicate ANY patient information on personal computers, emails, or
cellphone.
File all consent forms and study documents that have PHI in the designated secure location.
Place written PHI, i.e., not needed for the study, in a shredder bin.
Please do not hesitate to reach out to Dr. X or the coordinators with questions or concerns!

Abbreviations: PI = principal investigator.
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Diversity
Increasing diversity in the medical workplace is an important
priority to the AAN, as evidenced by the creation of the AAN
Joint Coordinating Council on Equity, Diversity, Inclusion,
and Disparities and Diversity Officer Workgroup.17 In-
volving diverse undergraduate students in clinical research
and clinical care experiences may have a long-term impact on
increasing the diversity of our field. Additional funding
programs for undergraduate students to participate in re-
search will increase access of such opportunities for students
of all backgrounds. If a research position is unpaid, it can
unintentionally limit access to only those who have the re-
sources to participate in such volunteer work. Creating
funded positions, and recruiting students from all back-
grounds, may have a significant impact to help increase the
diversity of undergraduates conducting research. We also
note that the vast majority of our undergraduate trainees
were women, and this can help the women in neurology
pipeline, including perhaps women conducting neurology
research.18

Conclusion
Engaging undergraduate students in clinical neurology practice
and research provides extraordinary opportunities for both the
student and the neurologist. Undergraduate students can
meaningfully contribute in a variety of ways as part of a clinical
research team and a clinical care team. These opportunities
provide students with exposure to a variety of aspects of clinical
research and patient care that can 1) provide direct learning
experiences, 2) help develop and refine personal and pro-
fessional attributes, 3) influence personal and professional de-
velopment, and 4) fuel interest in medicine and neurology.
Furthermore, the ability for faculty to engage with students and
help shape their careers can provide a tremendous sense of
accomplishment and meaning to help offset the challenges of
medicine today and risks of burnout. Increasing interest in
neurology at the undergraduate level may have a profound im-
pact on expanding the neurology pipeline, which is critical for
our nation to care for the neurologic needs of our patients in the
future.
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AAN Online Learning

Browse a variety of online CME, self-assessment, and other learning activities to suit your wide-ranging interests and
learning styles. Visit AAN.com/Learn.

Subspecialty Alerts by E-mail!

Customize your online journal experience by signing up for e-mail alerts related to your subspecialty or area of interest. Access
this free service by clicking on the “My Alerts” link on the home page. An extensive list of subspecialties, methods, and study
design choices will be available for you to choose from—allowing you priority alerts to cutting-edge research in your field!

Announcing…
Child Neurology: A Case-Based Approach
Cases from the Neurology® Resident & Fellow Section

This collaboration between the American Academy of Neurology (AAN) and the Child Neurology Society (CNS) represents a
collection of reprinted cases from the past 15 years from the Neurology Resident & Fellow Section.

An invaluable resource for both adult and pediatric neurologists and trainees! FREE download: NPub.org/cnbook
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