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ABSTRACT

Introduction: To promote scientific inquiry, medical schools encourage medical students to par-
ticipate in scholarly concentration programs (SCP). Manuscript publishing, a proxy of productivity,
enhances medical student understanding of scientific inquiry. To evaluate an elective medical
SCP offered between the first two years of medical school, the pediatrician authors’ primary aim
was to study the publishing productivity of the program participants in the University of Wisconsin
(UW) School of Medicine and Public Health Department of Pediatrics compared to other depart-
ments. Secondary aims were to study whether productivity was influenced by the following pre-
dictors: (1) self-identified medical student gender, (2) working with a frequent mentor, (3) mentor
degree, (4) funding source, and (5) area of research.

Methods: PubMed joint publications from 2002 through 2017 were searched using both medical
student and mentor names through 2 years post-graduation.

Results: From all UW School of Medicine Public Health departments, 1108 medical students
self-selected projects and mentors. One hundred two (9.2%) students chose the Department of
Pediatrics. The majority of these students were female (61%) compared to female medical stu-
dent participation (42%) in other departments (P=0.0004). The majority of projects were clinical
(53%), with basic science (26%) and public/global health (21%) following, though with more public/
global health projects chosen in the Department of Pediatrics (P=0.002) versus other depart-
ments. Overall, frequent mentors improved publication rates (P=0.0008), though frequent mentors
(P=0.45) and publication rates (P=0.60) did not differ between pediatrics and other departments.

Conclusions: Medical students’ SCP manuscript productivity benefitted from working with fre-
quent mentors, but productivity in the Department of Pediatrics did not differ from other depart-
ments.
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INTRODUCTION
Scholarly concentration programs (SCP)
are offered to medical students with the
goal of benefiting from: (1) faculty men-
toring experience, (2) scholarly knowledge
and skills gained in scientific methodol-
ogy, and (3) communication of scholarly
research.! SCPs vary between elective to
mandatory and a summer project to a
4-year longitudinal project.2> A critical
aspect of SCPs is medical student and fac-
ulty mentor collaboration on the project.
Data from the Association of American
Medical Colleges indicate that medical stu-
dent participation in scholarly endeavors
is increasing.¢ Both allopathic and osteo-
pathic medical schools have deemed SCPs
beneficial to medical students,” and school
administrations encourage participation
as supported by the US medical schools
national accreditation body, the Liaison
Medical

SCPs are found to influence medical stu-

Committee on Education.8?

dents” decisions for both clinical specialty

and future careers in academic medicine,

while improving medical student research and dissemination skills
through conference presentations and manuscript publications.!.10
Participating medical students tend to value goals that lead to both
skill acquisition (ie, learning the process of manuscript writing)
and accomplishments (ie, manuscript publication).? With this
knowledge, evaluating the factors that play a role in manuscript

publication can provide guidance to SCPs, medical students, and

Successful SCPs require strong mentorship and administrative



support.2 Mentorship from faculty and more senior medical stu-
dents can benefit junior medical students.!! Substantial mentor
resources have been recommended to promote physician scientist
training,? with strategies to provide optimal SCP administrative
and financial support currently under discussion nationally.> SCPs
allow medical student participation in different research fields and
disciplines. Clinical/translational fields, as well as public/global
health (PGH), are particularly critical to child health. Medical
students’ participation in child health research may promote aca-
demic research careers in pediatrics. Little is understood, however,
about how SCP project selection and productivity in pediatrics
differs from other departments.

In 2002, the University of Wisconsin School of Medicine and
Public Health (UWSMPH) allopathic undergraduate medical
education organized and offered an 8- to 12-week SCP fellowship
for interested single-degree MD students in the summer between
the first two years of medical school. The elective SCP fellowship
participation increased from 17% of medical students in 2002 to
63% of medical students in 2017.

Our objective was to better understand factors influencing sci-
entific manuscript publication as a proxy to better understanding
the impact of SCPs on medical student research in the University
of Wisconsin School of Medicine and Public Health (UWSMPH)
Department of Pediatrics (DoP) and other departments in the
summer SCPs during 2002-2017. Our primary aim was to study
the dependent variable of manuscript publication from SCP
medical students who choose the Dol versus other departments.
Secondary aims examined the impact of these independent predic-
tors on manuscript publication in pediatrics versus other depart-
ments: (1) self-identified medical student gender, (2) working
with a frequent mentor, (3) mentor degree, (4) funding source,
and (5) area of research.

METHODS

Scholarly Concentration Program

The Institutional Review Board (IRB) quality improvement tool
determined IRB review was not required because, in accordance
with federal regulations, the project does not constitute research as
defined under 45 CFR 46.102(d). Potential project ideas submit-
ted by UWSMPH faculty mentors were offered to medical stu-
dents. Medical students either self-selected these projects or gen-
erated their own projects and mentorship from any UWSMPH
faculty member. Medical students and mentors further developed
their proposal and applied for SCP grant funding. Departmental
or Medical Student Research Committee faculty then reviewed
projects and either accepted or suggested revision before accep-
tance. After summer SCP completion, all participating medical
students were expected to submit a research abstract for presen-
tation (poster or podium) at an annual medical student research
forum the next semester. Medical students were not required to

submit manuscripts.

VOLUME 122 - NO 4

Dataset

We reviewed data from a prospectively collected cumulative SCP
dataset with medical student enrollment from 2002 through
2017. In addition to self-identified medical student gender and
area of research, we collected from proposals primary mentor
department and mentor’s primary/secondary degrees, includ-
ing MD, PhD, master’s degrees, and combinations of the afore-
mentioned. We then grouped mentors (1) into a single MD
degree group, (2) into a MD-masters group, and (3) those with
MD-PhD or single PhD into a PhD group. We combined the
PhD and MD-PhD mentored students into one group because:
(1) research training was more extensive in these mentors than
other groups, (2) the PhD mentor group was the smallest group.
If missing, we collected mentor degrees from departmental web-
sites. We defined frequent mentors as mentoring more than 3
medical students in the SCP before the current student, because
it was the geometric mean of mentee/mentor in the dataset,
while also ensuring that the mentor had experience with the SCP
and had previous experience working with medical students.
Each mentor, however, was only identified once, regardless of
number of mentees within the time period. We collected specific
funding sources for each medical student in the SCP, including
the Herman and Gwen Shapiro Foundation, predoctoral train-
ing grants, mentor grants, and departmental-supported funding.
From the student’s proposal title, we demarcated the SCP proj-
ects into either clinical, basic science, or PGH fields (categorized
by authors AB and PK).

Dependent Variables

We determined the dependent variables of any and first author
joint research publication through a PubMed search that included
any publications jointly authored by both primary mentor and
medical student for a duration that included the year of the SCP
fellowship until 2 years after student medical school graduation
(5-year window). We did not include publications with a differ-
ent mentor cither before or during the 5-year window. The final
PubMed search occurred on June 20, 2020, after medical students
enrolled in the summer 2017 SCP graduated. We discriminated
students as either first author or any author. We chose this dis-
crimination because we assumed as first author, the student con-
tributed more significantly to the work, whereas if the student was
listed elsewhere in the author order, the contribution may be less
significant. We analyzed publications within the 5-year window
for 898 medical students, 4-year window for 87 medical students,

and 3-year window for 114 medical students.

Data Analysis

Data were analyzed by STATA 15 (StataCorp, LLC, College
Station, Texas). We observed a natural inflection point with rela-
tively higher student participation in 2010 and demarcated both
an early 2002-2009 and a late 2010-2017 student epoch to deter-
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Table 1. Comparisons of Self-identified Medical Student Gender, Frequent Mentorship, Mentor Degree, Type of who chose PGH research was hlgher than
Funding, and Type of Research in the Department of Pediatrics vs Other Departments in other departments (P=0.002) (Table 1).
i i 2 ' . I . .
Variable Subvariable N (%) D:F;‘;V;S 0the|r1 I?;;)t MS ¢ Crar\l;ers P value Joint Publications With Mentor: Primary
0, 0,
Aim
If-i ifi 1108 (100% 102 (9% 1 1% 13.31 -0m .0004
Self-identified 08 (100%) 102 (9%) 006 (91%) 855 0 0.000 In the later epoch of the program (2010-
MS gender

I o
Female 485 (44%) 62 (61%) 423 (42%) 2017), bOthz any pubhcatlo’n (36.7%
Male 623 (56%) 40 (39%) 583 (58%) vs 23.5%, y*=12.8, Cramers V=0.11,
Frequent mentor 360 (33%) 37 (36%) 321(32%) 076  0.026 0.45 P<0.0001)and  first author publica-
>3 mentees tion rates were higher (18.4% vs 9.8%,
Mentor degree 14.04  0.061M 0.2 X2:8-8» Cramer’s V=0.089; P=0.003)
MD only 609 (55%) 58 (57%) 551 (55%) as compared to the earlier epoch. In the
Mz;sﬂa;tgf’s 312 ?350?) ;g ((12672;)) 3131 (13500{?/) whole cohort, we found that 380 medi-

+

> > (30%) cal students (34%) in the SCP fellowship

Had training 118 (11%) 5 (5%) 13 (11%) 4.03 -0.06404 0.07 .. . . .
i produced a joint manuscript with their
Type of research 407 0M34 0002 summer groJeCt hmemor’ ”ildudmg ;86

0,

e 582 (53%)  41(40%) 542 (50%) (17%) a}s ' irst aut. ors.. Overall, a}ny or 1r‘st
Basic science 288 (26%) 25 (24%) 264 (26%) author joint pubhcatlon rates did not dif-
Public/global 233 (21%) 36 (36%) 197 (20%) fer between self-identified male and female
health medical students (Table 2). Rates of any
Abbreviations: DoP, Department of Pediatrics; MS, medical student. and first author publications were higher

mine if publication rates changed over time with y2and Cramer’s
V to estimate effect size. Because 4 authors are affiliated with
the DoP, we compared data in pediatrics to other departments.
We defined any publication and any first author publication as
the 2 categorical dependent variables. 2 testing and Cramer’s V
were used to estimate effect size. We did not model interactions
between independent and dependent variables by multivariable
logistic regression because the test of independence showed that
multiple variables were not independent from frequent mentor-

ship. A P value <0.05 was deemed significant.

RESULTS

Demographic Characteristics

From 2002 through 2017, 1108 of approximately 2800 enrolled
medical students (40%) participated in SCP fellowship projects,
with 415 individual primary mentors. The ratio of female/male
medical students was higher in pediatrics than in other depart-
ments (P=0.0004) (Table 1). Most medical students (n=1025,
93%) selected projects within clinical departments: 490 students
(48%) chose medical and 539 students (52%) chose surgical spe-
cialties. The Department of Internal Medicine supported the larg-
est percentage of medical students (n=308, 28%), followed by
the departments of general surgery (n=236, 21%), orthopedics
(13%), and pediatrics (9%).

Of primary mentors, we identified 358 (86%) as frequent (>3
mentees). Selection of frequent mentors in pediatrics did not dif-
fer from other departments (Table 1). Mentor degrees or funding
sources did not differ between the DoP and other departments
(Table 1). However, for the DoD, the ratio of medical students
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with frequent mentors, mentors with a sin-
gle MD degree, and training grants, with effect size greatest with
training grants (Table 2). Publication rates did not differ by type of
research (P=0.057) but differed slightly (2=0.041) by first author
(Table 2).

Joint Publications With DoP Mentor vs Other Departments:
Secondary Aims

The joint publication rate for any and first author publications in
the DoP did not differ from other departments based on gender,
frequent mentorship, mentor degree, mentor training grant, or
type of research (P> 0.05 for all comparisons) (Table 3).

DISCUSSION

Over time, graduation surveys from UWSMPH, as well as sum-
mary data from United States medical schools, report rising rates
of research participation by medical students during medical train-
ing.6 It is important to better understand what makes concen-
trated SCPs effective in both enhancing medical school education
and opening up career opportunities. We found that publication
rates were higher in the later cohort, perhaps due to organized
training grants, more experienced mentors, and maturation of
training resources within the departments and school-sponsored
fellowship programs. Previous work found that publication pro-
ductivity increased after better-defined SCP expectations, along
with increased financial and administrative support. In the cur-
rent study, training grants showed the largest effect size, followed
closely by both frequent mentorship and the mentor having a
single MD degree, although frequent mentorship was not inde-
pendent from training grants and mentor degree. While research
in the Department of Pediatrics exhibited some differences from

2023



other departments, with relatively greater
p W vey s Table 2. Overall Whole Cohort Rates of Medical Student Any and First Author Publication by Self-identified
rates of PGH research and more female Medical Student Gender, Frequent Mentorship, Mentor Degree, Type of Funding, and Type of Research
students, publication rates were compa-
bl P p Publication Variable Overall N (%) %2 Cramer'sV  Pvalue
rable.
Reported publication rates in SCPs for S:/IIfs-gee:t(;f::d R, GRS
h ical schools range fi 9
other m.edlca schools range from 5% to Ay F— e & o e
75%, with 45% on average for any pub- Any? Male 36%
lication and one-third as first author.24.12-15 IstP Female 16% 0.31 0.017 0.31
The publication rate of 34% in our study st Male 23%
may be lower than average because we only Mentorship 360 frequent, 749 infrequent
searched PubMed (and residency applica- Any? Frequent 57% .44 0102 0.001
tions generally include papers not indexed e IS o
R 1stb Frequent 24% 17.90 0127 0.0001
on PubMed!¢), and because we examined
; dical q 1 1stb Infrequent 14%
only medical student-mentor co abora- Mentor degree MD only 609, MD +Master 167,
tions, excluding publications with other PhD +MD 332
mentors who were not within the SCP Anya MD only 39% 13.94 0112 0.001
fellowship. We searched PubMed for 2 Any? MD +Masters 32%
years after medical student graduation — LD £
o allow for (1) project maturation, (2) | ™ MD only 19% 9.61 0.093 0.008
© a' ow 1o prOJ'e? rfla u'ra o 1stb MD +Masters 7%
medical students participating in research 1stb PhD+MD 13%
electives during their fourth year, and (3) St 18 training, 990 no training
delays in submission-to-publication. In Any? Training grant 0% 15.04 oma 0.0001
support of our strategy, it was previously Any? No training grant 32%
found that two-thirds of manuscripts listed Ist? Training grant 33% 25.39 0152 0.0001
as “submitted” or “in press” in radiology st? O TETE) ieri s
electronic residency applications were pub- Type of Research 583 clinical, 288 basic science,
. . 233 public/global health
lished 2 years post-graduation.!”
Scientifi itine is beneficial b Any3 Clinical 38% 5.74 0.072 0.057
cientific writing is beneficial by engag- Anye S i
ing students in the research process apart Any? Public/global ealth 31%
from clinical care, providing in-depth 1stb Clinical 19% 6.37 0.076 0.041
learning about a singular interest, and st? Basic science 13%
. . 1 e . . . 1stb Public/global health 16%
increasing skills in interpreting the medi-
cal literature. Medical students report Abbreviation: MS, medical student.
improved selfeefficacy in research method aRate of any publication between medical student and mentor.
p 4 bRate of first author publication between medical student with mentor.
ology and communication of study find-

ings following completion of a SCP fellow-
ship.18 Writing in a field of interest promotes both collaboration
and contacts and, thus, career mentorship. Many medical school
graduates report that SCP both influenced career choice and ongo-
ing interest in the project’s topic,! especially because our projects
were self-selected. In addition, medical students participating in
clinical research are more likely to enter residencies in that spe-
cialty, though it is unclear if the choice of residency influenced the
research area or vice versa.19:20

Physician-scientist numbers are declining.2! Early exposure to
SCP fellowships or specific research experience increases a medi-
cal students’ interest in entering an academic career.!0.1214 Three
aspects of medical student research previously were found to be
associated with an intent for career-long research: (1) SCP satis-
faction, (2) female medical students gender, and (3) publication

rates.!422 Publishing SCP projects may be a potential strategy to
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increase the physician-scientist workforce,4 especially with rela-
tively less emphasis on research than volunteerism for acceptance
to medical schools.23 Pediatric-specific data support this, with
about 58% of already published medical students publishing dur-
ing residency compared to only one-third during residency if they
did not publish as a medical students.2425

SCP publication rates have not previously been shown to dif-
fer based on sex, consistent with our findings.26 Our study noted
there was increased female medical student participation in pedi-
atric research compared to male medical students, consistent with
a greater proportion of female physicians in the field of pediatrics.
However, publication rates did not differ among self-identified
gender in medical students participating in SCP overall or between

the DoP and other departments, despite the overall differences in
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Table 3. Rates of Any and First Author Publications Based on Self-identified Medical Student Gender, Frequent Mentor, Mentor Degree, Use of Training Grant, and Type
of Research Between Department of Pediatrics Medical Students and Other Departments
Variable Authorship Category Dept of Pediatrics n (%) Other Departments n (%) %2 Cramer's V P value
Publication Rate Anya 38 (37.3%) 380 (34.1%) 0.43 0.020 0.52
1stb 16 (15.6%) 186 (16.9%) oM 0.010 0.74
Self-identified medical student gender 62 female, 40 male 423 female, 583 male
Anya Female 38.7% 311% 1.43 0.054 0.23
Anya Male 35.0% 36.3% 0.03 0.0065 0.63
1stb Female 17.7% 15.9% 013 0.017 072
1stb Male 12.5% 17.7% 0.73 0.034 0.39
Frequent mentors 37 frequent, 321 frequent,
>3 mentees 65 infrequent 685 infrequent
Anya Frequent 48.6% 40.0% 0.91 0.050 0.35
Anya Infrequent 30.7% 31.0% 0.002 0.0016 0.97
1stb Frequent 13.5% 24.9% 2.4 0.082 012
1stb Infrequent 16.9% 13.2% 0.69 0.030 0.41
Mentor degree 58 MD only, 16 MD+Master’s, 551 MD only, 151 MD +Master’s,
28 PhD + MD 304 PhD + MD
Anya MD only 41.4% 38.7% 016 0.016 0.67
Anya MD +Masters 31.3% 32.5% 0.01 0.0076 0.92
Anya PhD+MD 321% 26.5% 0.41 0.035 0.53
1stb MD only 17.2% 19.3% 0150 0.016 0.70
1stb MD +Masters 19.8% 12.5% 0.50 0.269 0.48
1stb PhD+MD 1.3% 16.6% 0.22 0.026 0.64
Mentor training grant 2 yes, 100 no 102 yes, 902 no
Anya Yes 40.0% 50.9% 0.23 0.044 0.63
Anya No 371% 31.9% 1.065 0.033 0.30
1stb Yes 20.0% 33.9% 0.41 0.060 0.52
1stb No 15.4% 14.8% 0.026 0.005 0.87
Type of research 41 clinical, 25 basic science, 201 clinical, 76 basic science,
36 public/global health 62 public/global health
Anya Clinical 39.0% 37.5% 0.04 0.008 0.85
Anya Basic Science 45.8% 29.0% 2.96 0102 0.09
Anya  Public/global health 30.5% 31.5% 0.012 0.007 0.91
1stb Clinical 19.5% 19.4% 0.0003 0.0007 0.97
1stb Basic Science 12.0% 12.5% 0.001 0.002 0.99
1stb PGH 13.9% 16.2% 013 0.023 0.72
aRate of any publication between medical student and mentor
bRate of first author publication between medical student with mentor.

gender participation between pediatrics and other departments.

Publication rates were improved overall among medical
students who worked with frequent mentors. The increased
exposure in frequent mentors to SCP and to medical student
researchers may explain this higher rate of publications. Other
confounders such as faculty member productivity, rank, and aca-
demic track, were not collected or included in analysis but may
influence medical student productivity. It is unclear if frequent
mentors were overall more productive (as defined by publication
rate), had a higher rank, or were on different research tracks that
may have tilted the publication rates in favor of the frequent
mentors.

In this study, most mentors held single MD degrees. Higher

publication rates were seen among mentors with a single MD
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degree than those with more than one degree or a PhD. Although
the reason for this finding is unclear and was not reported in
previous SCP cohorts, many medical student projects studied
existing datasets, which may publish at higher rates than other
pilot projects or preliminary basic science. Our SCP guide-
lines supported research projects with scholarly methodological
approaches, including systematic reviews and scholarly quality
projects.

Publication rates were increased overall if the medical student
had a training grant from their mentor, though no differences
were noted between the Dol and other departments. The infra-
structure and requirements for a training grant may push more
medical students toward publishing, as evident in our findings.
The lack of differences between pediatrics and other departments
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suggest that the training grant opportunities exist in all depart-
ments providing improved resources for medical students to
publish their work.

Interestingly, there was a higher percentage of medical students
participating in PGH research in the DoP than in other depart-
ments, though no difference in publication rates were noted. This
difference in project selection is not well understood, though could
be related to a general pediatric focus on public health policy and
improving the care of all children.

Strengths of this study include a large, growing SCP in a medi-
cal school with strong research infrastructure and support systems.
There are a few weaknesses, however. Although annual data were
collected prospectively, some data points were missing. Data were
limited by less granularity about student experience, including our
inability to track presentations from regional or national meet-
ings. We did not track name changes or preferred name for manu-
scripts, potentially leading to underrepresenting manuscripts from
medical students who changed their last name between the SCP
fellowship and eventual manuscript publication. While medical
students self-identified their gender on the survey, options at the
time of dataset origination were only binary and not inclusive of
transgender or nonbinary individuals. Additionally, mentors did
not self-select gender data on the fellowship application and, thus,
medical student and mentor gender was not compared. The defi-
nition of frequent mentorship did not include potential mentor-
ship of other medical trainees, such as residents and/or fellows,
and, therefore, could be underestimating a mentor’s experience
with medical trainees.

CONCLUSIONS

Having a structured and funded SCP summer fellowship facili-
tated medical student and mentor participation in research.
Overall, training grants and frequent mentors improve pub-
lication rates--often a desired medical student outcome of the
SCP fellowship. Identifying and supporting improved faculty
mentorship may allow for the improved mentorship of medi-
cal students, leading to increased productivity and publications.
Financial resources and administrative support going towards
this faculty mentoring has the potential to increase the likeli-
hood that faculty mentors may be willing to work with more and
more students. Relatively more women medical students select
pediatrics projects, including more PGH projects, but medical
students in the Department of Pediatrics publish at rates compa-
rable to other departments.
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