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ABSTRACT
Purpose

To analyze trends in the quantity and quality of
medical student-authored publications from 2012
to 2022.

Methods

We searched PubMed to identify all articles with
an author affiliation listed as “medical student”
from 2012 to 2022. We manualy reviewed
articles to determine study design and
cross-referenced articles with Semantic Scholar
and Scimagojr databases to determine citation
count and journa rank data. As a secondary
exploratory analysis, we then reviewed the
websites for the 100 journals with the most
medical student publications during the study
period to determine whether they had mandatory
fees associated with publishing.

Results

Weidentified 5,591 articles with medical student
authors, of which 5181 met the inclusion
criteria. The number of articles increased by
1,329% from 2012 to 2022. The median Scimago
Scientific Journal Ranking of medical student
publications increased from 2012 to 2022 (0.470

to 0.630, p=0.0002). The proportion of articles
published in a top quartile journal was 29% in
2012 and 41% in 2022 (p=0.09). Twenty-three
percent of medical student-authored articles
received zero citations. There was a relative
increase in medica student-authored perspective
articles (from 6% in 2012 to 23% in 2022;
p=0.002) and a decrease in case reports (from
26% in 2012 to 14% in 2022; p=0.02). The
proportion of papers published in journals with
publication fees increased from 3.7% in 2012 to
14.8% in 2022 (p=0.02).

Conclusions

Between 2012 and 2022, the quantity of medical
student research on PubMed increased more than
tenfold. There was a relative increase in
perspective papers and a decrease in case reports.
Approximately one in four medical student
papers were never cited, and approximately one
in six were published in a journal with a
publication fee.

INTRODUCTION

For nearly 100 years, the phrase “publish or
perish” has been used to describe the pressure to
publish scholarly work to succeed in academia
[1]. Such pressure is well known among medical
school faculty, who perceive their total number
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of publications to be the most important factor
for promotion and tenure [2]. Yet medica
students also perceive pressure to publish, often
reporting that the primary reason they perform
research is to advance professionally [3]. This
aigns with self-determination theory, which
distinguishes between intrinsic  motivation
(driven by interest or personal value) and
extrinsic motivation (driven by external rewards
or pressures) [4]. In this context, medical student
research is driven, at least in part, by extrinsic
motivation, particularly the pressure to bolster
residency applications,

This pressure trandates to an increasing quantity
of research publications to achieve these external
incentives, especially in highly competitive
postgraduate education systems like the United
States [5,6]. This pattern reflects Goodhart’s
Law, which cautions that “when a measure
becomes atarget, it ceases to be a good measure”
[7,8]. Subsequently, as publication count
becomes a proxy for residency applicant quality,
it may lose its evaluative value by inadvertently
incentivizing strategic publishing amed at
boosting metrics rather than performing
high-quality work.

Previously, Wickramasinghe et al. described an
exponential increase in medical student research
on PubMed from 1980 to 2012 [9]. They found
that the majority of student research was never
cited a single time. Since then, however, no data
have been published evaluating the quantity and
quality of medical student research on PubMed.

We therefore evaluated the quantity of medical
student research on PubMed from 2012-2022
and the quality indicators of these articles,
including their journa rankings, citation metrics,
and study design. In addition, we set a secondary
exploratory objective to estimate some of the

associated costs of these publications to generate
future hypotheses. We hypothesized that from
2012 to 2022, the quantity of medical student
research would increase, its quality would
decrease, and its cost would increase.

METHODS
Articleidentification and data collection

We searched PubMed® in August 2023 for the
keywords “medical student” in the author
affiliation field. We then uploaded the citations
for al returned articles published from January
1, 2012, to December 31, 2022, to an
open-source reference management software
platform (Zotero; Fairfax, VA). We reviewed all
items to exclude duplicate publications
(identified by exact title match); retracted
publications (using Zotero's retraction checker);
video publications (using their PubMed
classification); and articles that were published
outside the study period (by manual review of
publication date). We reviewed author
affiliations, excluding articles where the author
tagged by the “medica student” query was
clearly not a student.

We used the available Zotero plugin to extract
Semantic Scholar citation counts. To ensure
accuracy, we randomly sampled 20 publications
to confirm an identica match between the
number of citations returned by the plugin and
that reported by Semantic Scholar (Allen
Institute for Al; Seattle, WA).

We downloaded the PubMed text for all articles,
including the listed author affiliations. These data
were crossreferenced with the data sheet
obtained from Zotero to list author affiliations
next to the data results. Affiliations were
screened for an author who could be identified as
a medical student. Articles without any medical
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student author affiliation were removed.

To approximate journal quality, we used the
Scimago Journal Rank (SJR) [10]. The SIR
calculates an eigenvector centrality measure for
journals that incorporates both the average
number of citations received by ajourna and the
prestige of the journals in which the articles are
cited. We downloaded Scimago's journal data
and cross-referenced it with the PubMed data
based on the journal titles. While we used the
2022 SJR rankings as a surrogate for journal
quality in our analyses, we aso downloaded the
2012 SJRs and compared them to the 2022 SIRs
to determine if temporal variability would impact
the results.

Resear ch design assessment

Three authors (BE, ZG, and ES) manually
evaluated publications and categorized each
publication as a case report/case series, review
article (either systematic or general), perspective
(including editorials, reply publications, |etters to
the editor, and other opinion publications),
cross-sectional,  case-control,  retrospective
cohort, prospective observational, interventional
trials, basic science research, medical education
interventions, and other. Using a standard set of
instructions, each reviewing author evaluated 10
random articles and independently determined
the design during a trial period. These results
were used to calculate a fixed-marginal kappafor
inter-rater reliability. Each of these authors then
received approximately 1/3 of the database and
used the standard instructions (Supplement 1) for
determining research design, in accordance with
best practices for data abstraction [11].

Publication cost assessment

To estimate the cost of article publication, we

evaluated the article processing fees required by
the 100 journals that published the largest
number of medical student-authored publications
during the study period. For each of these
journals, we reviewed submission guidelines
listed on the journal website and noted the
mandatory  submission, publication, and/or
publication cost (if any) for an original research
article submitted from the United States as of
March 2024. All currencies were equated to
United States Dollars using Google exchange
rates as of March 2024. For journals that offered
a free standard submission or paid open-access
option, we assumed al authors opted for
standard submission.

Data analysis and statistics

Descriptive statistics were done with Microsoft
Excel version 2312. Statistical comparisons were
done with GraphPad Prism version 10.1.2 for
Windows. Continuous variables were compared
using the Mann-Whitney test. Categorical
variables were compared using Fisher's exact
test. Outcomes were analyzed for statistical
change between the first year (2012) and the last
year (2022) of the study period.

RESULTS

We identified 5591 PubMed-indexed articles
from 2012 to 2022 that listed a medical student
author (Supplemental Figure 1). We then
excluded 15 articles that were published before
2012 and 149 published after 2022. We aso
excluded three retracted papers, four duplicate
articles, 10 videos, and eight corrections to
previously published articles. The remaining
5,402 articles were screened for medical student
affiliations, and 221 articles were removed for
having no clearly identified medical student
author. Typically, these articles had a faculty
affiliation such as “Office of Medical Student...”
that was captured by the PubMed search. This
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resulted in the study sample of 5,181 medical
student-authored publications, which we then
analyzed further.

From 2012 to 2022, the number of medical
student-authored PubMed-indexed publications
increased by 1,329% (Figure 1). 50% of articles
had a medical student as the first author, and
36% had a medical student as the second author.
In 29% of articles, no medical student was the
first or second author, and 14% of articles had
medical students as both the first and second
authors. The percentage of articles with a
medical student first author decreased from 63%
in 2012 to 48% in 2022 (p=0.048), and the
percentage with a medical student second author
increased from 17% in 2012 to 39% in 2022
(p=0.001). The percentage of articles without a
medical student first or second author was
similar between 2012 — 24% and 2022 — 31%
(p=0.36).

Overdl, 4,532 (87%) articles were published in
journalsthat had 2022 rankings in SJR. A total of
1,134 individual journals published the articles,
of which 870 of 1134 (77%) had 2012 and 2022
rankings. The highest 2022 ranking was 86.09
(CA: A Cancer Journal for Clinicians), the
median was 0.603 (Annals of Diagnostic
Pathology), and the lowest ranking was 0 (World
Journal of Clinical Cases). The average change
of each journal’s SIR from 2012 to 2022 was
+0.11.

The median 2022 SIR of each medical student
publication over time is shown in Figure 2. The
median SJIR increased from 2012 to 2022 (0.470
to 0.630, p=0.0002). The proportion of articles
published in each journa quartile is shown in
Table 1. There was no significant increase in the
proportion of articles that were published in atop
quartile (Q1) journal from 29% in 2012 to 41%

in 2022 (p=0.09).

For citations, 4,514 articles were automatically
linked to the Semantic Scholar database, leaving
667 that required manual extraction. A total of
5,172 articles were found in the Semantic
Scholar database after manual review. The
median number of citations by year is shown in
Figure 3. There were zero citations for 1,199
(23.1%) articles. The number of publications
with zero citations over time is shown in
Supplemental Figure 2.

After the pilot manua review of ten articles
designs, the three reviewers (BE, ZG, and ES)
were in complete agreement on study designs
except for one article. This yielded an excellent
kappa of 0.92 (Cl 0.74-1.00). The proportion of
medical student publications categorized by
study design is shown in Table 2. Notably, the
proportion of perspective articles increased from
6% in 2012 to 23% in 2022 (p=0.002), and the
proportion of case reports decreased from 26% in
2012 to 14% in 2022 (p=0.02).

The journas with the top 100 most medical
student publications during the study period
published 3,476 (67%) of the total publications.
Of these journals, 27 (27%) had a mandatory
submission or publication cost listed on their
website. The frequency of publications in these
most common 100 journals with associated costs
is shown in Supplemental Figure 3. Notably, the
frequency of publishing in one of these journals
with associated costs increased from 2012 —
3.7% to 2022 — 14.8% (p=0.02). The dataset with
journal costs and publication counts is available
in Supplementary File 2.

DISCUSSION

Previous evaluation of patterns and trends in
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medical student research by Wickramasinghe et
a. found that the number of medical student
publications dramatically increased from the
1990s to 2012 [9]. Using similar methodology,
we found that the dramatic increase in medical
student publications continues, starting with
under 100 articleslyear in 2012 and increasing
about tenfold by 2022.

It is important to note that our methodology
likely underestimates total medical student
research productivity, as not al medical student
authors may have listed themselves as such
during publication. However, National Resident
Matching Program data, institutional-level
analysis, and analyses of medica student
authorship among specific journals that closely
track author affiliations also show significant
increases in medical student authorship over
recent decades, suggesting that these findings
truly represent increased medical student
publications rather than increased reporting of
medical student affiliations [12-16]. While the
growth in the quantity of medical student
research is unequivocal, whether there has been a
changein quality isunclear.

There was a small but statistically significant
increase (0.16) in the median SJR of journals
publishing medical student research. The
magnitude of this change is likely not sufficient
to trandate into substantial differences in the
caliber of an academic journal.

In contrast, citation metrics decreased during the
study timeframe. Our results demonstrated a
decrease in the median times cited and an
increase in the proportion of articles cited zero
times, yielding a total of 23.1% of articles that
were not cited a single time. Additionally, while
there was an increase in perspective-type articles,
there was no increase in interventional studies,

prospective observational studies, or

retrospective cohort studies.

Taken together, these findings suggest an overall
inflation in the quantity of medica student
research that emphasizes the economic principle
of Goodhart's law — that when a measure
becomes a target, it ceases to be a good measure
[7,8]. The applicability of Goodhart's law has
been demonstrated across scientific research
broadly [17]. Regarding medical education in
particular, publication quantity has been
associated with selection into more competitive
residencies [18-20]. In this situation, Goodhart’s
law suggests that targeting a specific research
metric (i.e., quantity of publications) results in
that measure no longer adequately representing
the construct it was intended to assess.

This principle is particularly relevant to medical
students whose research productivity can
determine professional opportunities. According
to self-determination theory, this rewards system
drives extrinsic motivation, which can reduce the
more desirable intrinsic motivation to conduct
research [21]. There are many other downsidesto
excessve publication pressure, including
associated risk for scientific misconduct [22-23],
over-proliferation/flooding of literature [24], and
the creation of an environment that emphasizes
publishing over quality research [25]. It aso
encourages a system of pay-to-publish. As shown
here, medical students have increasingly
published their work in journals with article
publication costs. Although this was a secondary
hypothesis with preliminary data, it highlights
important implications that require further
research, such as the frequency with which
institutions versus medical students are paying
for these publications. Inadequate financial
assistance is already reported as a main barrier
for medical student research [26]. If these rising
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article-processing charges are often covered by
medical students, the trend could further increase
disparities among  students who are
underrepresented, financially constrained, and
attend smaller schools with less research
funding.

Publishing scientific papers has benefits for
medical students. Even mandatory medical
research can foster beneficial mentorship and
improved knowledge of research practices [27].
Research experiences can impact the specialty
choices of students [28,29], improve their ability
to evaluate research literature [30], and improve
students’ attitudes toward research [31,32]. Thus,
research can be substantially beneficial to
medical students.

results demonstrate dramatic
inflation  in  medical student research
publications, a disproportionate rise in
perspective articles, a lack of improvement in
research quality, and an increase in medical
student research in pay-to-publish journals.
These are considerabl e costs that might outweigh
the benefits of medical student research. But
these costs are not inescapable. Strategies such
as using logic models to refocus incentives on
different behaviors or avoiding overreliance on
quantification could help mitigate this runaway
research arms race [33]. Methods to quantify and
integrate research quality also show promise in
minimizing a quantity focus [34].

However, our

Until new measures are taken, our results support
atrend observed for nearly a century, reminiscent
of the first appearance of the phrase “publish or
perish” in 1928. In that same work, Clarence
Case lamented, “...writings have always tended
to be more voluminous than valuable, and closer
examination will suggest that this tendency is
becoming more pronounced within the last few
years[1].”

Limitations

The primary limitation of this study is the

necessary reliance on self-reported medical
student status  to identify medical
student-authored articles. We queried PubMed
for author affiliations that included the phrase
“medical student”, then subsequently removed
articles with an affiliation that indicated that the
author was not a student (i.e., Director of the
Office of Medica Students). The method relies
on keywords and phrasing, which are an
imperfect way of filtering for medical student
status. Listing one’ sstatus as a medical student is
also a discretionary act and will not capture all
medical student authors. Although our findings
could be explained by a systematic increase in
medical students choosing to identify themselves
as such when submitting publications, we can
think of no credible reason why this would occur.

Additionally, we limited our analysis to medical
student-authored publications listed in PubMed.
Not all biomedical journals meet the standards
for PubMed indexing, so our findings likely
again underestimate the total number of medical
student-authored publications (and overestimate
their quality). However, our approach is easily
reproducible and modeled on previous literature
[9]. Further, the veracity of our main finding —
that student-authored publications have increased
substantially — may be more convincing given
our conservative analytic approach.

We chose to analyze publications between 2012
and 2022 because the study by Wickramasinghe
et a. concluded in 2012, and we set out to
analyze the publications since that study. Our
timeframe concluded in 2022 because we
anayzed complete years and started data
extraction in 2023. One notable limitation to this
timeframe is that in 2021, the United States
Medical Licensing Exam (USMLE) Step 1
planned to transition to pass/faill scoring at the
beginning of 2022, which could have affected the
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research activities of medical students. Further
research is needed to specifically explore the
impact of the USMLE Step 1 pass/fail transition
on medical student research trends.

Although we considered citation counts, study
design, and journal rankings as measures of
publication quality, we acknowledge the inherent
limitations of using these — or any other —
measures in isolation to determine research
quality. SJRs rely on the Scopus database, which
does not encompass the entire scientific
literature. SJRs and citation counts are aso
subject to citation padding and coercive citations,
practices where authors and journals skew
citations to improve their research metrics
[22,35]. Citation counts are also subject to other
issues when suggesting quality, including the fact
that popularity does not equal quality, some
citations may refute the cited article’s results,
different medical disciplines may have more
frequent citations, and they are dependent on the
time available for citation.

Finaly, while our study demonstrates growth of
PubMed research articles by medical students
and publications with article-processing charges,
the trends specifically among medical students
cannot be separated from the global research
growth. Research in general is growing,
including articles published, open-access
journals with article-processing charges, journals
on PubMed, and more [36]. Thus, whether the
growth in medical student metrics is specifically
attributable to motivational pressures versus a
much broader growth in research is difficult to
determine.

CONCLUSION

Between 2012 and 2022, the quantity of medical
student research on PubMed has dramatically
increased, with a particular increase in

perspective pieces and publications in journas
with publication costs. These findings suggest
that medical student research is rapidly growing
in quantity without proportional gainsin quality.

ARTICLE INFORMATION

Published: 2025-08-01

Corresponding Author: Brian Elliott
brianelliottmd@gmail.com

Author Contributions: Brian Elliott and Bryan
Carmody were responsible for conception, data
planning, and oversight. Brian Elliott performed
statistical analyses and wrote the initial draft.
Zachary Gottschall, Evan Suppa, and Brian Elliott
obtained and compiled the raw data. All authors
reviewed and edited the manuscript.

Author Affiliations

Brian Elliott, MD: Assistant Professor at the
Uniformed Services University of the Health
Sciences, Bethesda, MD; Pulmonary and Critical
Care Fellow at Walter Reed Nationa Military
Medical Center, Bethesda, MD

Zachary Gottschall, Medical Student at Wright State
University Boonshoft School of Medicine, Dayton,
OH

Evan Suppa, Medical Student at Wright State
University Boonshoft School of Medicine, Dayton,
OH

Bryan Carmody, MD, MPH: Associate Professor in
the Department of Pediatrics, Norfolk, VA

Acknowledgements: None.

The full article and any supplementary material are
available at rjmedicine.org/e00002

REFERENCES

1. Case CM: Scholarship in sociology. Sociol Soc
Res. 1928, 12:323-340.

2. NilesMT, Schimanski LA, McKiernan EC,
Alperin JP. Why we publish where we do: faculty
publishing values and their relationship to review,
promotion and tenure expectations. PLoS One. 2020,
15:€0228914. 10.1371/journal.pone.0228914

3. Onyango E, Browne J, Fulchand S, Kilgour J:
Evaluating the publication practices of medical
students: a mixed-methods study. Med Teach. 2024,
46:252-257. 10.1080/0142159X.2023.2244661

4. Ryan RM, Deci EL. Intrinsic and extrinsic
motivation from a self-determination theory
perspective: Definitions, theory, practices, and future
directions. Contemporary educational psychology.
2020 Apr 1;61:101860.
10.1016/j.cedpsych.2020.101860

5. Jarvis NR, Singh R, Quifiones-Hinojosa A, Redett

RJIM « Page 7



RJ, Reece EM, Noland SS: L etter: pressure to
publish-a precarious precedent among medical
students. Neurosurgery. 2022, 91:e172-e173.
10.1227/neu.0000000000002176

6. Elliott B, Carmody JB: Publish or perish: the
research arms race in residency selection. J Grad Med
Educ. 2023, 15:524-527.

10.4300/JGM E-D-23-00262.1

7. Goodhart CA: Monetary relationships: aview from
Threadneedle Street in papersin monetary
economics. Sydney: Reserve Bank of Australia. 1975.

8. Goodhart C: Problems of monetary management:
the UK experience in papersin monetary economics.
Monetary Economics. 1975, 1.

9. Wickramasinghe DP, Perera CS, Senarathna S,
Samarasekera DN: Patterns and trends of medica
student research. BMC Med Educ. 2013, 13:175.
10.1186/1472-6920-13-175

10. SCImago, (n.d.). SIR — SClmago Journal &
Country Rank. Retrieved August 21, 2023, from
http://www.scimagojr.com.

11. Vassar M, Holzmann M. The retrospective chart
review: important methodological considerations. J
Educ Eval Health Prof. 2013, 10:12.
10.3352/jechp.2013.10.12

12. Charting outcomes in the match: senior students
of U.S. MD medical schools. (2022). Accessed

March 24, 2024:
https://www.nrmp.org/wp-content/uploads/2022/07/C-
harting-Outcomes-M D-Seniors-2022_Final.pdf.
Accessed 3 Jan 2023.

13. Andersen SB, QJstergaard L, Fosbal PL, Fosbgal
EL: Extracurricular scientific production among
medical students has increased in the past decade.
Dan Med J. 2015, 62:A5133.

14. Kan CK, Qureshi MM, Paracha M, Sachs TE,
Sarfaty S, Hirsch AE: Effect of medical student
contributions on academic productivity: analysis of
student authorship over time. Adv Med Educ Pract.
2021, 12:481-489. 10.2147/AMEP.S301041

15. Munzer BW, Griffith M, Townsend WA,
Burk-Rafel J: Medical student- and resident-authored
publications in academic medicine from 2002 to
2016: agrowing trend and its implications. Acad
Med. 2019, 94:404-411.
10.1097/ACM.0000000000002466

16. Al-Busaidi IS, Al-Shagsi SZ: Students
contribution to the New Zealand Medical Journal: a
14-year review. N Z Med J. 2015, 128:47-52.

17. Fire M, Guestrin C: Over-optimization of
academic publishing metrics. observing Goodhart's
Law in action. Gigascience. 2019, 8.0iz053.
10.1093/gigascience/giz053

18. Sheppard JP, Lagman C, Nguyen T, et al..:
Analysis of academic publishing output among 1634
successful applicantsin the 2011-2018 neurosurgery
residency match. J Neurol Sci. 2021, 420:117186.

10.1016/j.jns.2020.117186

19. Toci GR, Elsner JA, Bigelow BF, Bryant BR,
LaPorte DM: Medical student research productivity:
which variables are associated with matching to a
highly ranked orthopaedic residency program?. J
Surg Educ. 2021, 78:512-518.
10.1016/j.jsurg.2020.08.024

20. Warren CJ, Wisener J, Chang C, et a..

PubM ed-indexed research productivity of students
matching at top urology programs: 2017-2020.
Urology. 2020, 144:52-58.
10.1016/j.urology.2020.06.049

21. Kusurkar RA, Croiset G, Mann KV, CustersE,
Ten Cate O. Have motivation theories guided the
development and reform of medical education
curricula? A review of the literature. Academic
Medicine. 2012 Jun 1;87(6):735-43.
10.1097/ACM.0b013e318253ccOe

22. Artino Jr AR, Driessen EW, Maggio LA. Ethical
shades of gray: International frequency of scientific
misconduct and questionabl e research practicesin
health professions education. Academic Medicine.
2019 Jan 1;94(1):76-84.
10.1097/ACM.0000000000002412

23. Tijdink JK, Verbeke R, Smulders YM: Publication
pressure and scientific misconduct in medical
scientists. JEmpir Res Hum Res Ethics. 2014,
9:64-71. 10.1177/1556264614552421

24. Spitale G: Making sense in the flood. How to
cope with the massive flow of digital information in
medical ethics. Heliyon. 2020, 6:€04426.
10.1016/j.heliyon.2020.e04426

25. Kumar S: From publish or perish (POP) to
publish under pressure (PUP). MGM Journal of
Medical Sciences. 2022, 9:1-3.
10.4103/mgmj.mgm;j_11 22

26. Mahmood A, Rehman N, Huang X, Riaz |.
Barriersto undergraduate medical students’ research
engagement in Pakistan: a qualitative exploration.
BMC Medica Education. 2025 Apr 23;25(1):592.
10.1186/s12909-025-07185-9

27. Ogunyemi D, Bazargan M, NorrisK, et a.: The
development of a mandatory medical thesisin an
urban medical school. Teach Learn Med. 2005,
17:363-369. 10.1207/s15328015tim1704_9

28. Chongsiriwatana KM, Phelan ST, Skipper BJ,
Rhyne RL, Rayburn WF: Required research by
medical students and their choice of awomen's health
care residency. Am J Obstet Gynecol. 2005,
192:1478-1480. 10.1016/j.5j09.2005.01.011

29. Watt CD, Greeley SA, SheaJA, Ahn J.
Educational views and attitudes, and career goals of
MD-PhD students at the University of Pennsylvania
School of Medicine. Acad Med. 2005, 80:193-198.
10.1097/00001888-200502000-00019

30. Houlden RL, Raja JB, Collier CP, Clark AF,
Waugh JM: Medical students perceptions of an

RJIM « Page 8



undergraduate research elective. Med Teach. 2004,
26:659-661. 10.1080/01421590400019542

31. Devi V, Ramnarayan K, Abraham RR, Pallath V,
Kamath A, Kodidela S: Short-term outcomes of a
program devel oped to inculcate research essentialsin
undergraduate medical students. J Postgrad Med.
2015, 61:163-168. 10.4103/0022-3859.159315

32. Solomon SS, Tom SC, Pichert J, Wasserman D,
Powers AC: Impact of medical student research in the
development of physician-scientists. JInvestig Med.
2003, 51:149-156. 10.1136/jim-51-03-17

33. Mattson C, Bushardt RL, Artino AR: When a
measure becomes atarget, it ceases to be agood
measure. J Grad Med Educ. 2021, 13:2-5.
10.4300/JGME-D-20-01492.1

34. Bowers CA, Covell MM, Levy EI, SeguraAC,
Varela S, Soliman MA, Mullin JP, Courville E,
Quiceno E, Roy J, Moisi M. Arms Race Control
Score Standardizes Residency Applicant Publication
Assessment. Neurosurgery. 2022 May 17:10-227.
10.1227/neu.0000000000003372

35. Fong EA, Wilhite AW. Authorship and citation
manipulation in academic research. PloS one. 2017
Dec 6;12(12):€0187394.

10.1371/journal .pone.0187394

36. Piwowar H, Priem J, Lariviere V, Alperin JP,
Matthias L, Norlander B, Farley A, West J, Haustein
S. The state of OA: alarge-scale analysis of the
prevalence and impact of Open Access articles. PeerJ.
2018 Feb 13;6:e4375. 10.7717/peerj.4375

RJIM « Page 9



0 0 Q4 0 ed
2012 26% 17% 48% 0% 9%
2013 25% 17% 36% 2% 23%
2014 32% 21% 27% 2% 20%
2015 37% 18% 21% 6% 24%
2016 31% 17% 30% 4% 22%
2017 32% 20% 29% 4% 19%
2018 30% 24% 27% 5% 20%
2019 41% 25% 24% 4% 10%
2020 40% 21% 25% 6% 14%
2021 43% 19% 25% 5% 13%
2022 39% 24% 21% 3% 16%
Table 1. The proportion of medical student PubMed articles published in each SIR quartile from 2012
to 2022.
Study Design 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Case control 7% 4% 3% 4% 2% 2% 2% 2% 1% 1% 1%
Case report 26% 15% 19% 16% 16% 17% 21% 15% 11% 12% 14%
Cross-sectional 15% 21% 18% 16% 16% 14% 14% 19% 16% 15% 16%
Interventional trial 2% 5% 4% 2% 3% 2% 2% 1% 2% 2% 2%
Laboratory experimentation 6% 5% 5% 4% 6% 3% 4% 3% 4% 2% 3%
Medical education intervention 2% 6% 5% 4% 8% 10% 6% 8% 8% 9% 9%
Other 0% 4% 2% 2% 3% 2% 2% 1% 4% 4% 2%
Perspective, commentary, or letter 6% 16% 16% 17% 13% 20% 14% 20% 26% 27% 23%
Prospective observational 9% 5% 5% 6% 5% 4% 5% 3% 3% 3% 3%
Retrospective cohort 7% 8% 11% 16% 12% 13% 11% 13% 10% 10% 10%
Review 20% 10% 12% 13% 15% 13% 18% 16% 13% 14% 16%

Table 2. The proportion of medical student publications categorized by study design from 2012 to

2022.
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Figure 1. Total medical student-authored, PubM ed-indexed publications from 2012 to 2022.
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Figure 2. Median Scimago Journal Ranking of medical student publications by year, with dots
representing the median and bars representing the 95% confidence intervals.
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