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Abstract

Background: Medical student learning experiences should facilitate progressive development of competencies
required for practice. Medical school training opportunities have traditionally focused on acquiring medical
knowledge and patient care competencies while affording less opportunity to receive feedback on practice-based
improvement and system-based practice competencies. The Prematriculation program at the University of
Minnesota Medical School Duluth Campus (UM MSD) utilized near-peer mentors to support the transition of
students underrepresented in medicine, including American Indian/ Alaska Natives (AI/AN) and those from rural
backgrounds, into medical school. The purpose of this study is to better define the role of near-peer mentors and
explore the alignment of near-peer mentorship with the ACGME core competencies.

Methods: An important component of the Prematriculation program, designed to prepare incoming under-
represented students for medical school, was the inclusion of near-peer mentors. The six near-peer mentors
participated in semi-structured interviews or focus groups within 1 year of serving as a near-peer mentor. Themes
emerged from open-coding of the transcripts.

Results: The near-peer mentors drew on their own experiences to transmit information that supported the
socialization of the matriculating students into medical school. Direct benefits to the mentors included solidifying
their own understanding of medical knowledge and execution of procedural skills. Mentors provided examples of
benefits related to their own development of interpersonal communication and professionalism skills. Operating in
the context of the program provided opportunities to engage mentors in practice-based improvement and system-
based practice.

Conclusions: Serving as a near-peer mentor offers significant benefits to medical students from backgrounds
underrepresented in medicine. By taking on the peer mentoring leadership role, students progressed toward the
competencies required of an effective physician. Given the importance of acquiring these competencies, it is worth
considering how near-peer mentoring can be applied more broadly across the medical school curriculum.
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Background
A major purpose of undergraduate medical education is
to prepare students for their future duties as physicians.
Several recent competency initiatives have tried to link
trainee learning outcomes with the needs of patients [1],
as such, the Accreditation Council for Graduate Medical
Education (ACGME) in the United States has adopted
the following six core competencies [2]:

� Patient Care and Procedural Skills
� Medical Knowledge
� Interpersonal and Communication Skills
� Practice-Based Learning and Improvement
� Professionalism
� Systems-Based Practice

Practice-based learning, working in teams, and
systems-based practices are required in evolving health
care delivery systems and undergraduate medical educa-
tion needs to incorporate relevant learning experiences
and assessments to help students achieve these compe-
tencies [3]. Experiential learning and leadership oppor-
tunities facilitate development in these areas and can
occur in non-clinical settings. For example, students
serving as near-peer mentors to more junior medical
students may present important learning opportunities
to develop these competencies.
Near-peer mentoring creates occasions for growth of

mentees and mentors alike [4]. Peer mentors are at com-
parable stages as mentees, as compared to near-peer
mentors (NPMs), who are slightly more advanced [5].
NPM relationships may be particularly beneficial for stu-
dents identifying with groups underrepresented in medi-
cine who may feel isolated, lack confidence, and
experience higher rates of cultural dissonance [6]. Fac-
ulty may benefit from collaborating with underrepre-
sented medical students who bring diverse forms of
social and cultural capital into program development
and evaluation [7].
Near-peer mentoring occurs in various forms in

medical schools, but has not been well-studied [8].
Pre-clinical medical students serve as mentors to high
school students as part of pipeline programs [9] or to
orient matriculating students to the local environ-
ment. As part of the formal curriculum, NPMs serve
as tutors for basic science coursework [10]. Mentor-
ship is generally associated with professionalism char-
acteristics such as leadership, responsibility, and
guidance. Interaction with mentees can further de-
velop communication skills including active listening
and effective transmission of information and expect-
ation, which can be applied towards subsequent pro-
fessional development and success. NPMs act as
advisors, coaches, and mentors for junior students;

however, successful relationships hinge on clarity and
consensus of roles [11].
The aim of this study was to explore how serving as

an NPM for a Prematriculation program can help 2nd
year medical students begin to develop the skills neces-
sary to be successful physicians. The Prematriculation
program students and their NPMs were American In-
dian and Alaskan Native (AI/AN) and rural students,
who have been historically underrepresented in medi-
cine. In this study, we sought to better define the role of
a NPM and explore the alignment of near-peer mentor-
ship with the ACGME core competencies.

Methods
Institutional context
The University of Minnesota Medical School Duluth
Campus (UM MSD) is a regional campus with a social
mission to train physicians who will practice family
medicine in rural, Minnesota and/or AI/AN communi-
ties and was founded in 1972. UM MSD is a national
leader in these areas with a match rate of 40% of gradu-
ates in family medicine and over 100 Native American
physicians trained [12]. During the time of this study, 60
students were admitted each year to UM MSD, attend-
ing basic science courses for 2 years in Duluth and then
completing their clinical training at the University of
Minnesota Medical School Twin Cities campus.

Prematriculation program
To support the transition of underrepresented students
into medical school, the UM MSD Center of American
Indian and Minority Health ran a Prematriculation pro-
gram from 2013 to 2017 [13] for students that had suc-
cessfully completed their undergraduate baccalaureate
degrees and been accepted to medical school. The goal
of the 4-week in-person course was to build the stu-
dents’ self-efficacy and promote academic success. As
part of the interdisciplinary course, there was an infec-
tious disease theme each week; for example, tubercu-
losis, around which students engaged in learning
activities and were assessed with multiple- choice exami-
nations. Weekly learning activities included a problem-
based learning case, faculty lectures, clinical skill session,
oral presentations on similar cases, and microbiology la-
boratories. Participants met the underrepresented in
medicine criteria set forward by the granting agency De-
partment of Health and Human Services Health Re-
sources and Services Administration (HRSA) [14] and
supplemental funds were provided by the UM MSD
Dean’s Office to support the inclusion of students who
were deemed academically at-risk (undergraduate sci-
ence GPA below 3.6 and/or MCAT below 27) and had a
high interest in practicing rural, family medicine.
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Nine NPMs were associated with the program and
were selected by the course faculty from the previous
year’s class based on exceptional interpersonal skills and
strong academic performance during the Prematricula-
tion course and their first year of medical school. For
each cohort, there were 1–3 mentors and an average of
8 matriculating students, resulting in a ratio of 1 NPM
for every 4.5 participants (Table 1). The demographics
of the NPMs were 67% female, 78% from out-of-state,
and 78% underrepresented minority with most of the
underrepresented minorities being AI/AN. These
matched the demographics of the Prematriculation pro-
gram students, but are meaningfully different from the
entire matriculating class, which included only 11% un-
derrepresented minority and 13% from out-of-state.
The Prematriculation course occurred during the sum-

mer when the NPMs had no other academic commit-
ments. NPMs were paid an hourly salary and were
expected to attend the Prematriculation course sessions,
support Prematriculation students, lead discussion ses-
sions to prepare for the examinations, and write exam
questions. They assisted course faculty with program
planning, making quality improvement suggestions and
envisioning new learning experiences. During the sum-
mer, NPMs met regularly with the course faculty to dis-
cuss student challenges, provide feedback, and suggest
course improvements.

Qualitative methods
Multiple measures were taken to ensure trustworthiness,
validity, and rigor in the qualitative data analysis [15–
17]. NPMs were interviewed 6 months after the end of
the Prematriculation program, which was midway
through their second year in medical school, by a trained
qualitative research assistant not involved in the medical
school curriculum or the Prematriculation program. In
years when there was more than one NPM, focus groups
were conducted to allow the mentors to build on each
other’s opinions and experiences. All 6 NPMs from 2014
to 2016 were invited and chose to participate in an in-
person interview or focus group to discuss their experi-
ence. The course faculty developed the focus group and
interview script found in Additional file 1. The

interviews were held in the medical school and the dur-
ation of the discussion was 60 min. NPM participants
were provided a meal and sessions were digitally re-
corded and transcribed with the removal of any identify-
ing information.
The theoretic framework included a grounded ap-

proach to generate ideas about NPM from the data
followed by a thematic content analysis [15]. The tran-
scripts were reviewed independently by the course dir-
ector (AWK) and a faculty member (AP) each year and
by the third year, saturation of themes had been
achieved. The research team comprised of AWK, AP,
and a medical student (BH) immersed ourselves in the
data to create and revise codes [17]. BH was a previous
program participant and NPM in the program the year
after saturation was achieved; this distinct background
brought with it the ability to provide additional student
insight and rigor to the coding. Transcripts were repeat-
edly read and codes were revised and clustered by team
members after discussion. Code tables were generated
and the team consulted the literature to generate themes
and explanatory models. NPM codes were cross-checked
with codes previously identified from the program par-
ticipants [13]. The transcripts were subsequently
reviewed by the coding team to ensure that codes
matched and accurately reflected the intent of the par-
ticipants’ responses. To ensure privacy, NPMs were ran-
domly assigned identities (indicated by NPM1, NPM2...)
to differentiate individual comments. As a final step, the
formulated theories were compared to existing frame-
works including the ACGME competencies.

Results
The role of the near-peer mentor
We sought to use feedback from the near-peer mentors
to clarify their role in the Prematriculation program.
There is a continuum of guidance including mentors,
coaches, and advisors, encountered in medical school.
An advisor might use words like “you should”, a coach
might ask “What could you do?”, and a mentor shares
“in my experience, this has worked.” [18] Based on our
interviews, NPMs indicated they offered value as men-
tors drawing on their previous experience and insight

Table 1 Demographics of Prematriculation Program Mentors and Students

Year Number of Mentees Number of Mentors Ratio Mentees:Mentors Female mentor(s) Under-representedMinority mentor(s) Out-of-state
mentor(s)

2013 6 1 6 1 (100%) 1 (100%) 1 (100%)

2014 3 1 3 1 (100%) 1 (100%) 1 (100%)

2015 13 3 4.3 2 (66%) 2 (66%) 2 (66%)

2016 9 2 4.5 1 (50%) 1 (50%) 1 (50%)

2017 9 2 4.5 1 (50%) 2 (100%) 2 (100%)

Average 8 1.8 4.5 1.2 (67%) 1.4 (78%) 1.4 (78%)
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into the students’ concerns in contrast to course faculty
who were described as serving in more of an advisory
role with greater understanding of the school and
disciplinary-based knowledge (Table 2).
The NPMs described their role as being beneficial to the

Prematriculation participants in a number of important
ways; these included 1) emotional/personal support; 2)
academic support; and 3) ‘insider view’ of medical school
experience. Only a year prior, the NPMs had been in the
shoes of the new students: processing the realization of
entering medical school, grappling with adaptation to a
new location, lifestyle and medical school environment
while asking themselves if they could succeed. Having
lived the experience, the NPMs empathized with the new
students, (“you remember what it feels like to go through
that and to make that transition” (NPM 6) and were able
to translate this to strategies to meet the participants’
needs, i.e., make school “seem less intimidating...that was
my goal, to make it seem like it’s doable” (NPM 2). NPMs
noted that the small cohorts and opportunities for fre-
quent interaction strengthened the mentoring relation-
ship. Informal mentoring was emphasized including social
opportunities and continuing support during the first year
of medical school. Thus, a critical role of the NPMs was
to provide engaged empathic support sensitive to the
unique needs of the program participants; similar senti-
ments were emphasized previously from focus groups
with the program participants [13].

Core competencies
In addition to the benefits the NPMs provided to the
matriculating students, the NPMs found the experience
to be beneficial to their own skill development. The
NPMs found that the program helped them to consoli-
date their patient care and medical knowledge, rein-
forced their commitment to rural and AI/AN health,
and contributed to communication and professionalism
skills. These themes highlight the development of the
ACGME competencies (Table 3).

Patient care and procedural skills
Patient care is the foundation of medicine and NPMs
will often be expected in their careers to be empathetic

educators. Broader trends in medical education have in-
cluded incorporating more clinical exposure earlier in
the curriculum [20]. The initial Prematriculation cur-
riculum had no hands-on clinical teaching sessions, but
did include clinically oriented problem-based learning
cases. This changed after the third year when the NPMs
wanted to develop sessions on history taking and basic
procedural skills, like suturing, to give the matriculants
early exposure to clinical skills. The NPMs benefited by
reviewing their own learning and by serving in a super-
visory role, which is an important component of the pa-
tient care competency. NPM 6 noted:

“… with doing more skills sessions; I think that was a
big thing. I know when we did the suturing session, …
I had only sutured once before so I walked into this
and, I’m like, we’re teaching this now … like, what
have you got … because you have to teach them. …
So that’s something that you think back on and we try
and reflect on what we thought was important from
the skills.”

The Prematriculation program offered a low-stakes en-
vironment to begin this role modeling since additional
training would be provided to the matriculating students
before these skills would be performed on patients.
The NPMs strived to bring compassion to the partici-

pants’ transition since they desired “to ease that uncom-
fortableness that some students have” (NPM 6).” The
NPMs also have a valuable role to play in promoting
self-care in medical school and sharing with the students
beneficial study and coping strategies, e.g., emphasizing
the need for enough sleep and finding opportunities to
destress. Patient care is the foundation of medicine and
mentors can be key to building the clinical skills and
empathy necessary to be successful in medicine.

Medical knowledge
NPMs are often ideally suited to aid in educating junior
students in medical knowledge being acutely aware of
how they struggled to learn the material. A major theme
identified from the NPMs was that serving in the teacher
role enabled them to consolidate their medical knowledge.

Table 2 Contrasting Roles for Near-Peer Mentors and Faculty Advisors in Prematriculation Program

Near-peer mentor Faculty advisor

Focus Socialization into medical school. Led discussions with the learners to transmit
information based on own recent experience and provide emotional support

Taught specific sessions during the course and played
organizational and evaluative role

Expert In experience and expectations of a first year medical student In disciplines and medical education

Types of
interactions

Repeated informal interchanges including beyond program to discuss study
strategies and activities outside of school

Conducted course sessions with targeted learning
objectives and activities

Illustrative
Quote

“Helps the students along and makes them feel supported, like they can
contact me anytime if they need anything” (NPM 4)

“Some of the faculty were like PhDs or have never
gone to medical school, or they went to medical
school but it was like 20 or 30 years ago.” (NPM 4)
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The NPMs ran review sessions and wrote clinically-
relevant exam questions. “When you teach it, when you
create questions, you realize what the high-yield stuff is,
what is testable. It helps you develop those skills, which
helped me now studying for tests.” (NPM 3). The program
helped both the NPMs and participants to better under-
stand the material and to think through its clinical applic-
ability. The NPMs suggested study activities to “make sure
they understand it and not just memorize things and not
knowing what it is.” (NPM 4).
The NPMs also felt an important responsibility in

helping the participants to identify internal and external
resources to access reliable information. “It’s nice having
somebody that has already been through it that is
able to tell you, like, okay this is what these people
look for; this is where you can do this, this, and this.”
(NPM 5). NPMs’ enthusiasm and organizational ex-
perience assisted in the assimilation and application
of the large volume of medical knowledge encoun-
tered in medical school.

Practice-based learning and improvement
The NPMs for the Prematriculation program were
afforded a valuable opportunity to engage in self-
reflection and quality improvement around medical edu-
cation following their first year of medical school.
“Things just like stepping up into the leadership role, is
different than being a student sitting through it again.
You kind of had more experience and you get to reflect
more on your experience of when we did in the Pre-Mat

course because it’s kind of like they’re going through,
you reflect more to give them advice.” (NPM 6). The
NPMs self-directed their own goals for the summer,
identifying sessions and materials they wanted to teach
the program participants and worked with the faculty to
identify evidence-based resources.
One of the NPMs became part of the research team,

which provided insight into the value of the mentoring
experience. This NPM reviewed program outcomes, ap-
praised medical education literature, and assisted with
the analysis and interpretation of the transcripts. Being
involved with the Prematriculation program raised her
awareness of the medical competencies, but by going a
step further and becoming involved with the analysis of
the peer mentor program, she solidified her understand-
ing of these competencies and further developed her
ability to communicate her and her peers’ experiences.
She also felt inspired by the hope that these findings
might contribute to advocacy for and empowerment of
students at other institutions who are underrepresented
in medicine. The Prematriculation program was a
unique opportunity for the NPMs to engage in practice-
based improvement reflecting on their own experience
in the Prematriculation program and contributing stu-
dent perspective into the evaluation of the program.

Interpersonal and communication skills
In the context of the Prematriculation program, NPMs
needed to be able to demonstrate effective communica-
tion with program participants, course faculty, and co-

Table 3 NPM Roles and Prematriculation Program Examples by ACGME Competency

Competency Definition Near-peer mentor roles

Patient Care and Procedural Skills Provide patient care that is compassionate, appropriate,
and effective for the treatment of health problems and
the promotion of health.

Teach and supervise clinical skills.
Assist near-peers with transitions in a compassion
ate manner.

Medical Knowledge Demonstrate knowledge about established and evolving
biomedical, clinical, and cognate (e.g. epidemiological
and social-behavioral) sciences and the application of
this knowledge to patient care.

Explain, organize, and assess medical knowledge.
Share evidence-based resources

Practice-Based Learning and
Improvement

Investigate and evaluate their patient care practices,
appraise and assimilate scientific evidence, and
improve their patient care practices.

Reflect and improve on own training experiences.
Review outcome data and participate in scholarly
activities.

Interpersonal and Communication
Skills

Demonstrate interpersonal and communication
skills that result in effective information exchange
and teaming with patients, patients’ families,
and professional associates.

Demonstrate effective communication with program
participants, co- near peer mentors, and course
faculty.

Professionalism Demonstrate a commitment to carrying out
professional responsibilities, adherence to
ethical principles, and sensitivity to a diverse
patient population.

Demonstrate professional conduct and
accountability
Positive response to constructive criticism.

Systems-Based Practice Demonstrate an awareness of and responsiveness
to the larger context and system of health care
and the ability to effectively call on system
resources to provide care that is of optimal value.

Understand institutional mission and its relationship
to the community’s health care needs.
Utilize system resources and work in teams to
advocate for optimal outcomes.

The definition column includes description from the 1999 approved language for the ACGME Competencies [19]. The roles column describes knowledge, skills,
and attitudes tied to a competency that can relate to near-peer mentors
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NPMs. The NPMs occasionally had personal commit-
ments that required them to rely on and coordinate cover-
age of program duties with their co-NPMs and the faculty.
NPMs valued feeling part of a team and “being able to col-
laborate with some of the professors” (NPM5) and learn-
ing to recognize when they needed to initiate discussions
or share information with other team members.
The NPMs needed to establish trust with the Prema-

triculation students, to be open to hearing their needs,
and to act as a bridge to facilitate communication be-
tween the students and the faculty.
“I knew like as a student sometimes it’s scary to ask a

professor, so I had a few times where the students would
ask me the question like: “Why did I get this wrong?”
And I would try to explain it to them, and if I couldn’t,
then we could bring it to the professor. That kind of
helped ease that uncomfortableness that some students
have about just approaching a professor” (NPM6).
The students needed to maintain an open dialogue

using nonverbal and verbal techniques, similar to those
that they will use with patients, to work with the partici-
pants to clarify their understanding of the situation. The
students were often from very different backgrounds and
the NPMs needed to understand their unique challenges
and make sure the students felt welcome.

Professionalism
The NPM position required fast and consistent turn-
around on task completion such as compilation of feed-
back for each student, organizing weekly programmatic
activities, and preparing for clinical training instruction.
Management of this workload called for NPMs who
were responsible and committed, as noted by the NPMs
themselves the role required someone who is “reliable”
(NPM 4), “is driven to be there for the students” (NPM
5) and “motivated to help the students learn” (NPM 6).
Professionalism also calls for placing the needs of a di-
verse set of others above self, “it felt really good to just
be there and help them out … I just wanted to make it
as easy and seamless as possible transition for them”
(NPM 6). Being a peer-mentor specifically and coming
back to assist with the program came from a sense of re-
sponsibility to give back to the program.
The NPMs also recognized the responsibility in-

volved in learning to humanely respond to criticism
from participants and using feedback as an opportun-
ity for growth.
“So there was little things like that that you kind of

just accepted being a leader, and professors are being
criticized all the time and they kind of just have to deal
with it so you learn little things like that when you’re ac-
tually placed in front of the students.” (NPM 6).
Finally, NPMs needed to maintain participant privacy

and confidentiality while also being self-aware of their

own limitations. The NPMs successfully upheld this ex-
pectation. The program faculty observed this and agreed
that this experience supported NPMs in their profes-
sional development as future physicians when they will
be accountable not only to patients but also to their
peers and colleagues.

Systems-based practice
Medical students should have an understanding of how
medical school outcomes relate to the community’s
health care needs. Serving as a NPM to other students
interested in serving rural and AI/AN communities,
helped to reinforce the students’ commitment to ad-
dressing these needs.
“It was fun to be with a bunch of students who share a

common interest in Native health or their Native iden-
tity. And, it reinforced my desire to go into medicine,
work amongst Native populations, and it’s just neat to
connect with them, even as a mentor or as a peer.”
(NPM3).
Another component of system-based thinking is being

able to effectively call on system resources. NPMs felt
their insider knowledge helped them to advocate for the
participants’ needs. “I made a recommendation last year
to have the exams or quizzes on Fridays because in
Foundations you have them on Fridays.” (NPM 4). Dis-
cussions with the course faculty allowed for NPM en-
gagement in system-based thinking and brought the
perspectives of students underrepresented in medicine
into the system when discussing challenges, adding valu-
able feedback into the system. The NPMs were able to
learn more about the larger system of medical education
while supporting the success of students that have been
traditionally underrepresented.

Discussion
NPMs draw on their own recent experiences to provide
guidance to support peer success. As this study suggests,
the notion of employing near-peer mentorship as a
framework toward proficiency in the ACGME compe-
tencies places a compelling spin on the potential uses of
NPMs. The positive outcomes for the mentees [13] and
as shown here mentors, all of whom were from groups
underrepresented in medicine, suggests double the im-
pact. Even though direct patient care was absent from
the program, we can still view the program experiences
as a catalyst for development of physician professional
competencies.
The Prematriculation program model presented here

provided a structure that enabled NPMs to move
through a process that nurtured skills needed for future
mastery of professional competencies. As with a patient
experiencing unfamiliar symptoms we previously dis-
cussed a number of uncertainties and anxieties
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experienced by incoming medical students, the mentees
of the NPMs [13]. This qualitative research study re-
vealed that, in response, the NPMs had moved through
a process of assessing, formulating and implementing a
course of action. NPMs also had to provide ongoing fol-
low up to ensure the maintenance and alleviation of
those concerns. Employing a grounded theory approach
revealed key practical insights relevant to the experience
of NPMs, such as importance of interaction skills, em-
pathy, and personal insight, utilizing program and insti-
tutional resources, and excellence in collaboration and
teamwork with other NPMs and faculty. Additionally,
the interview and focus group data illustrate NPMs’ un-
derstanding and reflection as to what they, as peer men-
tors, had the capacity to handle and when it needed to
be referred out to those with different level of expertise,
the faculty. The outcome of this process then moves the
mentor through stages much like Miller’s Pyramid [21],
from one who knows and knows how as a first year stu-
dent, to one shows as a NPM and has begun to success-
fully progress to one who does.
There could be a concern that the NPMs might

emphasize less than ideal habits in the matriculating stu-
dents, but this was not our experience. Based on faculty
observation, the NPMs showed consistent maturity in
their advice and growing awareness of their own limi-
tations. Others have also reported that NPMs are as
effective and are often better received than more for-
mal tutors [22]. NPMs did not receive formal training
for their roles having been previous participants in
the program and their quality performance did not
warrant it. The faculty worked closely with the NPMs
and met weekly to provide feedback to support men-
tor self-efficacy.
The NPMs indicated that receiving formalized written

feedback would have been useful toward their develop-
ment and this study helps to identify the competencies
and activities that can be used for providing this feedback.
A next step in building the 6 competencies into mentoring
experiences would be to give near-peer mentors individu-
alized feedback that incorporates direct observation, par-
ticipant feedback, and opportunities for individual goal
setting to build in self-directed learning [23]. The compe-
tencies should be discussed with trainees since they are an
important part of residency and students would benefit
from training that allows them and colleagues to actively
monitor their development.
A study limitation is that the NPMs were from a single

institution with a specific mission to train students from
groups underrepresented in medicine. It is important to
recognize; however, that the small cohort of underrepre-
sented students here are AI/AN. As such, they are in
reality an overrepresentation of AI/AN medical students
who represent only 0.22% of medical students

nationwide making the group a substantial cohort [24].
Nonetheless, the research team also acknowledges that
having standardized metrics and milestones on near-
peer mentoring would facilitate cross-institutional re-
search and enhance generalizability. The implications of
our research are important for supporting the success of
students from groups underrepresented in medicine and
research from other fields supports the ideas that NPMs
directly contribute to the ability of students to persist
through academic adversity [25].

Conclusions
We strongly encourage schools to consider the develop-
ment of near-peer mentoring opportunities. A robust ex-
perience will facilitate opportunities to initiate building
foundational skills and development in the 6 competen-
cies by promoting self-efficacy. Providing medical stu-
dents with these types of experiences is paramount to
easing transitions in medical school for students under-
represented in medicine. Furthermore, teaching and pro-
viding feedback are underappreciated skills that are an
increasing expectation for residents that the near-peer
mentoring experience helps to develop.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12909-019-1854-x.

Additional file 1. Peer Mentor Interview Script

Abbreviations
ACGME: Accreditation Council for Graduate Medical Education; AI/
AN: American Indian/Alaska Native; GPA: Grade Point Average; HRSA: Health
and Human Services Health Resources and Services Administration;
IRB: Institutional Review Board; MCAT: Medical College Admission Test;
NPM: Near-peer mentor; UM MSD: University of Minnesota Medical School
Duluth Campus; UM MSTC: University of Minnesota Medical School Twin
Cities

Acknowledgements
Andrew Skildum, Kevin Diebel and Kendra Nordgren served as course faculty
and supported the peer mentors in the program. Abbie Whitney and Melissa
DeVerney helped to conduct peer mentor interviews. Jacob Prunuske
provided insightful review of the manuscript.

Authors’ contributions
AP and AWK conceptualized the study topic and design and coordinated
and oversaw the data collection process. AWK, BH and AP contributed to
analysis of data and to drafting and revision of manuscript. AWK, BH and AP
approved the final version of this manuscript.

Funding
An award from the UM MSD Biomedical Science Department Native
American Mentoring Program provided support for BH. The Dean’s office
and Department of Health and Human Services HRSA provided financial
support for the program and its evaluation.

Availability of data and materials
To ensure participant privacy, project data is not available publicly.

Prunuske et al. BMC Medical Education          (2019) 19:417 Page 7 of 8

https://doi.org/10.1186/s12909-019-1854-x
https://doi.org/10.1186/s12909-019-1854-x


Ethics approval and consent to participate
This study was deemed as exempt research by the University of Minnesota
IRB (#1306S36782). All participants in this study signed informed consent
statements after provision of a verbal description of the study and were
further informed they could withdraw from the study at any time without
consequence. The NPMs received a meal and no additional incentives to
participate in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Medical College of Wisconsin- Central Wisconsin, 333 Pine Ridge Blvd. Suite
2-730, Wausau, WI 54401, USA. 2University of Minnesota Medical School
Duluth Campus, 1035 University Dr, Duluth, MN 55812, USA.

Received: 8 March 2019 Accepted: 25 October 2019

References
1. Frank JR, Mungroo R, Ahmad Y, Wang M, De Rossi S, Horsley T. Toward a

definition of competency-based education in medicine: a systematic review
of published definitions. Med Teach. 2010;32(8):631–7.

2. NEJM Knowledge Now Team+. Exploring the ACGME Core competencies
(part 1 of 7); 2016. https://knowledgeplus.nejm.org/blog/exploring-acgme-
core-competencies/ Accessed 27 May 2019

3. Gonzalo JD, Wolpaw D, Graaf D, Thompson BM. Educating patient-centered,
systems-aware physicians: a qualitative analysis of medical student
perceptions of value-added clinical systems learning roles. BMC Med Educ.
2018;18(1):248.

4. Hager M, Dominguez N. Mentoring frameworks: synthesis and critique. Int J
Mentor Coach Educ. 2013;2(3):171–88.

5. Ten Cate O, Durning S. Peer teaching in medical education: twelve reasons
to move from theory to practice. Med Teach. 2007;29(6):591–9.

6. Campbell KM, Rodríguez JE. Mentoring underrepresented minority in
medicine (URMM) students across racial, ethnic and institutional differences.
J Natl Med Assoc. 2018;110(5):421–3.

7. Brosnan C, Southgate E, Outram S, Lempp H, Wright S, Saxby T, et al.
Experiences of medical students who are first in family to attend university.
Med Educ. 2016;50(8):842–51.

8. Akinla O, Hagan P, Atiomo W. A systematic review of the literature
describing the outcomes of near-peer mentoring programs for first year
medical students. BMC Med Educ. 2018;18(1):98.

9. Haggins A, Sandhu G, Ross PT. Value of near-peer mentorship from protégé
and mentor perspectives: a strategy to increase physician workforce
diversity. J Natl Med Assoc. 2018;110(4):399–406.

10. Taylor JS, Faghri S, Aggarwal N, Zeller K, Dollase R, Reis SP. Developing a
peer-mentor program for medical students. Teach Learn Med. 2013;25(1):
97–102.

11. Colvin JW, Ashman M. Roles, risks, and benefits of peer mentoring
relationships in higher education. Mentoring Tutoring. 2010;18(2):121–34.

12. Fuglestad A, Prunuske J, Regal R, Hunter C, Boulger J, Prunuske A. Rural
family medicine outcomes at the University of Minnesota Medical School
Duluth. Fam Med. 2017;49(5):388–93.

13. Kosobuski AW, Whitney A, Skildum A, Prunuske A. Development of an
interdisciplinary pre-matriculation program designed to promote medical
students’ self efficacy. Med Educ Online. 2017;22(1):1272835.

14. Health Resource and Service Administration. Health careers opportunity
program: the national HCOP academies; 2018. https://bhw.hrsa.gov/grants/
healthcareers. Accessed 27 May 2019

15. Mays N, Pope C. Rigour and qualitative research. BMJ. 1995;311(6997):
109–12.

16. Cresswell JW, Miller DL. Determining validity in qualitative inquiry. Theory
Pract. 2010;39(3):124–30.

17. Hanson JL, Balmer DF, Giardino AP. Qualitative research methods for
medical educators. Acad Pediatr. 2011;11(5):375–86.

18. Marcdante K, Simpson D. Choosing when to advise, coach, or mentor. J
Grad Med Educ. 2018;10(2):227–8.

19. Based on Core Competencies | American Board of Medical Specialties. [cited
2018 Dec 28]. Available from: https://www.abms.org/board-certification/a-
trusted-credential/based-on-core-competencies/

20. Govindarajan S, Vasanth G, Kumar PA, Priyadarshini C, Radhakrishnan SS,
Kanagaraj V, et al. Impact of a comprehensive early clinical exposure
program for preclinical year medical students. Health Prof Educ. 2018;4(2):
133–8.

21. Williams BW, Byrne PD, Welindt D, Williams MV. Miller’s pyramid and core
competency assessment: a study in relationship construct validity. J Contin
Educ Heal Prof. 2016;36(4):295–9.

22. Widyahening IS, Findyartini A, Ranaksuma RW, Dewiasty E, Harimurti K.
Evaluation of the role of near-peer teaching in critical appraisal skills
learning: a randomized crossover trial. Int J Med Educ. 2019;10:9–15.

23. Holmboe - Competency-Based Training.pdf. [cited 2018 Dec 30]. Available
from: https://www.acgme.org/Portals/0/MilestonesGuidebook.pdf

24. AAMC- Reshaping the Journey: American Indians and Alaskan Natives in
Medicine [cited 2019 July 23] Available from: https://store.aamc.org/
downloadable/download/sample/sample_id/243/

25. Destin M, Castillo C, Meissner L. A field experiment demonstrates near peer
mentorship as an effective support for student persistence. Basic Appl Soc
Psychol. 2018;40(5):269–78.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Prunuske et al. BMC Medical Education          (2019) 19:417 Page 8 of 8

https://knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/
https://knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/
https://bhw.hrsa.gov/grants/healthcareers
https://bhw.hrsa.gov/grants/healthcareers
https://www.abms.org/board-certification/a-trusted-credential/based-on-core-competencies/
https://www.abms.org/board-certification/a-trusted-credential/based-on-core-competencies/
https://www.acgme.org/Portals/0/MilestonesGuidebook.pdf
https://store.aamc.org/downloadable/download/sample/sample_id/243/
https://store.aamc.org/downloadable/download/sample/sample_id/243/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Institutional context
	Prematriculation program
	Qualitative methods

	Results
	The role of the near-peer mentor
	Core competencies
	Patient care and procedural skills
	Medical knowledge
	Practice-based learning and improvement
	Interpersonal and communication skills
	Professionalism
	Systems-based practice

	Discussion
	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

