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ABSTRACT

Background & Aims: Publications influence selection into competitive gastroenterology fellowships, yet
drivers of research productivity among current trainees are not well characterized. We evaluated whether
training stage, institutional pedigree, and degree pathway are associated with research output among United
States of America gastroenterology fellows.

Methods: We performed a cross-sectional study of fellows listed on publicly available rosters from Accreditation
Council for Graduate Medical Education (ACGME)-accredited adult gastroenterology fellowship programs
(October-November 2025). PubMed-indexed publications were identified and categorized by training stage
(medical school, residency, fellowship) and gastroenterology (GI)-specificity. Group comparisons used
Mann-Whitney U tests. Poisson generalized estimating equation models clustered by program estimated
adjusted incidence rate ratios (IRRs) for total publication counts.

Results: Among 776 fellows from 125 programs, PGY6 fellows had more GI-specific publications than PGY4
fellows (median 3 vs 2) and greater fellowship-period output. Training in top-ranked environments was
associated with higher total and GI-specific publication counts, with the largest differences observed for top
20 fellowship environments. In adjusted analyses, top-ranked training affiliations remained independently
associated with higher total publication output. Women had approximately 15% lower total publication
output than men (adjusted IRR ~0.85). International medical graduates had higher publication counts than
non-IMGs, whereas U.S. DO graduates had lower counts.

Conclusions: Research productivity among United States of America gastroenterology fellows varies by
training stage, training environment, and degree pathway, likely reflecting opportunity and infrastructure as
well as individual aptitude.

Key words: gastroenterology fellowship — research productivity — graduate medical education — international
medical graduates — MD-PhD.

Abbreviations: ACGME: Accreditation Council for Graduate Medical Education; DO: doctor of osteopathic
medicine; GEE: generalized estimating equation; GI: gastroenterology; IMG: international medical graduate;
IRR: incidence rate ratio; PhD: doctor of philosophy degree in a medical science field; MD: doctor of allopathic
medicine.

INTRODUCTION items per interviewee increased from 3.17 to 12.76 between
2009-2011 and 2016-2018 [1]. Early-career scholarship is
increasingly emphasized in selection for academic careers, yet
data linking trainee characteristics to GI fellows’ output remain
limited [2]. Prior training and context plausibly influence
productivity. Physician-scientist training is associated with
sustained research engagement and greater academic output,
while access to effective mentorship correlates with higher
scholarly productivity [3-8]. Program environment and
resources may also matter, including the research intensity of
the trainee’s prior medical school, residency, and fellowship
settings. Background characteristics such as International

Research productivity is
a central metric of academic
advancement, shaping selection
into fellowship, promotion,
and funding decisions. In
gastroenterology (GI), scholarly
output has become increasingly
salient; among applicants to
an academic GI fellowship, the
mean number of total research
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Medical Graduate IMG status, U.S. doctor of allopathic
medicine (MD) versus doctor of osteopathis medicine (DO)
training, and gender may confound these factors and shape
opportunities for publication during fellowship [1-3].

These patterns are unfolding against a backdrop of rapid
change in undergraduate and graduate medical education.
With key examinations such as USMLE Step 1 moving to
pass-fail reporting, program directors have fewer standardized
metrics to differentiate applicants, and many students and
residents describe feeling pressure to accumulate a larger
number of publications to apply for competitive specialties.
In gastroenterology, this intensification of scholarly output has
become part of the informal currency of fellowship selection,
raising questions about whether higher publication counts
reflect opportunity and structural factors more than intrinsic
quality or potential for an academic career.

Gender disparities in academic authorship persist in
medicine broadly and within GI specifically. Across high-
impact medical journals, gains in women’s authorship have
been slow and uneven [4-8]. Within GI, women remain
underrepresented as authors, particularly in senior (last) author
positions, and they hold a minority of leadership roles in U.S.
academic GI programs [2, 3, 7]. Women currently comprise
only about one-fifth of practicing gastroenterologists in the
United States (=19-20%), with only modest growth over the
past decade, and this workforce representation is still not
reflected proportionately in senior authorship [9, 10]. These
patterns mirror broader evidence of unequal advancement
in scientific careers and suggest structural barriers that may
influence trainees’ research trajectories [11]. Given these
disparities and other background factors, it remains unclear
how these variables translate to research output during
fellowship.

Yet it remains unclear whether trainee- and program-level
characteristics explain observed disparities in GI fellows’
research productivity. We conducted a national cross-sectional
study of U.S. GI fellows to evaluate whether training stage,
program pedigree, and degree pathway are associated with
research productivity, and to examine differences by gender,
IMG status, and degree that might reflect modifiable disparities.

In the 2024-2025 academic year, the Accreditation Council
for Graduate Medical Education (ACGME) accredited more
than 13,700 residency and fellowship programs training
approximately 167,000 residents and fellows nationwide
[12]. Adult gastroenterology (Internal Medicine) accounts
for about 1,900 active trainees, roughly 1% of the national
GME workforce [12, 13]. Gastroenterology is also one of the
most competitive internal medicine subspecialties: in the
2024 NRMP Medicine and Pediatric Specialties Match, 1,114
applicants competed for 727 GI fellowship positions, and about
one-third did not match [14, 15].

METHODS

Design and Setting

We performed a cross-sectional study of the ACGME
- accredited U.S. GI (GI) fellowship programs. The study
was designed and reported in accordance with the STROBE
guidelines for observational studies. Data were collected during
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a single capture window from October 1, 2025 to November
1, 2025. Incoming fellows (PGY4; first year of GI fellowship)
and graduating fellows (PGY6; third year) represented early
and late fellowship stages. PGY5 was excluded to avoid mid-
training heterogeneity.

Data Sources and Cohort Assembly

Fellow rosters were abstracted from publicly available
program and institutional websites during the capture window.
For each fellow we recorded name, PGY level, medical degree
type, medical school, location of internal medicine residency,
GI fellowship, and whether the fellowship institution matched
the individual’s home medical school or home residency. We
sought to include all 241 ACGME-accredited U.S. GI fellowship
programs; current rosters were identified for 125 programs
(51.9%), while 116 programs (48.1%) without a current roster
during the capture window were excluded. The final analytic
cohort included 776 fellows from 125 programs [403 PGY4
fellows (52.0%) and 373 PGY6 fellows (48.1%)]; throughout,
N refers to the total fellow cohort and n to the number in each
subgroup.

Exposures

Gender was inferred from publicly available information
(e.g., pronouns and photographs) on program websites and
coded into binary categories (‘men’/‘women’) for analysis.
This approach reflects perceived gender presentation and may
misclassify individuals and does not capture non-binary gender
identities. The degree pathway captured MD-PhD versus no
MD-PhD. The medical degree category was classified as U.S.
MD, Doctor of Osteopathic Medicine (DO), or international
medical graduate (IMG; medical degree awarded outside the
United States or Canada). Educational pedigree indicators were
defined a priori as binary variables: top-20 medical school,
top 20 internal medicine residency, and top 20 GI fellowship
environment. These lists were derived from contemporaneous
public rankings: medical school by U.S. News & World Report
research rankings 2025 and internal medicine residency and
GI fellowship environment by Doximity Residency Navigator
reputation rankings 2025. We selected these rankings as widely
used, publicly available proxies for institutional reputation and
perceived program quality, recognizing that they incorporate
subjective components and have known limitations;
accordingly, we treated them as simple binary indicators and
interpreted associated findings cautiously. Programs were not
tiered beyond these binary indicators. Home affiliation was
coded as home residency only, home medical school only,
both, or neither; a composite “home resident or home medical
school” variable was used for two-group tests.

Outcomes

Primary outcomes were PubMed-indexed total publications
and GI-specific publications per fellow at capture, defined as
any article on which the fellow was listed as an author, regardless
of authorship position. Secondary outcomes partitioned
total output into medical school, residency, and fellowship
publications. Publications were assigned to a training stage
primarily on the basis of the fellow’s listed affiliation and
role in the author byline (eg, medical student, internal
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medicine resident, GI fellow). When training stage could not
be determined from the byline, publications were classified
by PubMed publication date relative to training milestones:
publications dated on or after July 1 of the fellow’s PGY4
matriculation year were attributed to fellowship; publications
dated from July 1 of PGY1 through June 30 immediately
preceding PGY4 were attributed to residency; and publications
dated before PGY1 start were attributed to medical school. This
approach was chosen to minimize misclassification related to
publication lag, although limited misclassification remains
possible for fellows who remained at the same institution across
multiple stages without a clearly specified role. Publications
were identified via PubMed using surnames and initials with
manual disambiguation by institution, specialty, coauthors,
and topic. Eligible items included peer-reviewed original
studies, reviews, case reports, brief reports, editorials, and
letters. Conference abstracts, preprints, dissertations, and
non-indexed items were excluded. GI specificity was assigned
by manual review of titles, abstracts, and journal scope for
relevance to GI, hepatology, pancreatology, GI nutrition, or
endoscopy. Total publication counts were calculated as the sum
of medical-school research, residency output, and fellowship
output. Because GI-specific publications are a subset of total
publications, we used this as an internal consistency check,
requiring that total counts be greater than or equal to GI-
specific counts; any discrepancies triggered re-review.

Data Quality and Ethics

Two reviewers independently verified categorical fields and
publication counts for a random quality-control sample and
reconciled discrepancies by consensus. Inter-rater reliability for
the quality-control sample was high (Cohen’s k = 0.78, 95% CI
0.70-0.86). Binary variables were constrained to 0/1 and counts
were range-checked. Records with missing exposure data were
retained for analyses not requiring that field. This study used
only publicly available, non-identifiable information from
institutional websites and PubMed and did not involve patient
data. In accordance with Georgetown University policy, it did
not meet criteria for human subjects research and therefore
did not require Institutional Review Board approval.

Statistical Analysis

Continuous outcomes were non-normally distributed and
are summarized as median (interquartile range). Categorical
variables are presented as counts and percentages. Publication
counts were compared with the Mann-Whitney U test; U
statistics and two-sided p values are reported. Categorical
comparisons used Pearson chi-square or Fisher exact tests
when expected cell counts were less than 5. To account for
confounding and clustering of fellows within programs, we
performed secondary multivariable analyses using Poisson
generalized estimating equation (GEE) regression with robust
standard errors and an independence working correlation
structure, clustering on fellowship program. The dependent
variable was total PubMed-indexed publications per fellow.
Covariates in the full model included PGY level (PGY4 vs
PGY6), sex, IMG status, MD-PhD status, indicators for top-20
medical school, residency, and fellowship, and home affiliation.
Results are reported as incidence rate ratios (IRRs) with 95%

confidence intervals (Cls). In additional models, each top-20
indicator was entered separately with adjustment for sex, IMG
status, MD-PhD, PGY level, and home affiliation. Statistical
significance was set at p<0.05. Analyses were performed in
Python (version 3.9.6) using the statsmodels package.

RESULTS

Cohort Characteristics

A total of 776 fellows were included (PGY4: 403; PGY6:
373). Overall, 450 (58.0%) were male and 326 (42.0%) were
female. Twenty-two (2.8%) held an MD-PhD. Regarding
training pedigree, 86 (11.1%) graduated from a top-20 medical
school, 216 (27.8%) from a top-20 residency, and 168 (21.7%)
were training in a top-20 fellowship. International medical
graduates (IMGs) comprised 190 (24.5%) of the cohort; 513
(66.1%) were U.S. MDs and 73 (9.4%) were U.S. DOs. With
respect to institutional “home” affiliation, 213 (27.5%) were
home residents only, 27 (3.5%) home medical school only, 54
(7.0%) both, and 482 (62.1%) neither (Table I).

Table I. Cohort profile for all fellows and stratified by PGY4 and PGY6
(n=776), including gender distribution (58% male), MD-PhD status (2.8%),
program pedigree (top 20 medical school 11.1%, residency 27.8%, fellowship
21.7%), degree categories (IMG 24.5%, U.S. DO 9.4%), and home-institution
affiliation proportions

Total (n-776) PGY4 (n=403) PGY6 (n-373)

Male gender, n (%) 450 (57.99) 220 (54.59) 230 (61.66)
Gender female, n (%) 326 (42.01) 183 (45.41) 143 (38.34)
MD-PhD, n (%) 22 (2.84) 9(2.23) 13 (3.49)
No MD-PhD, n (%) 754 (97.16) 394 (97.77) 360 (96.51)
Top 20 Medical 86 (11.08) 42 (10.42) 44 (11.80)
School, n (%)

Not Top 20 Medical 690 (88.92) 361 (89.58) 329 (88.20)
School, n (%)

Top 20 Residency, 216 (27.84) 93 (23.08) 123 (32.98)
n (%)

Not Top 20 Residency, 560 (72.16) 310 (76.92) 250 (67.02)
n (%)

Top 20 Fellowship, 168 (21.65) 81 (20.10) 87 (23.32)
n (%)

Not Top 20 Fellowship, ~ 608 (78.35) 322 (79.90) 286 (76.68)
n (%)

IMG, n (%) 190 (24.48) 109 (27.05) 81 (21.72)
Not IMG, n (%) 586 (75.52) 294 (72.95) 292 (78.28)
US MD, n (%) 513 (66.11) 252 (62.53) 261 (69.97)
Not US MD, n (%) 263 (33.89) 151 (37.47) 112 (30.03)
US DO, n (%) 73 (9.41) 42 (10.42) 31(8.31)
Not US DO, n (%) 703 (90.59) 361 (89.58) 342 (91.69)
Home Resident, n (%) 213 (27.45) 89 (22.08) 124 (33.24)
Home Medical School, 27 (3.48) 8 (1.99) 19 (5.09)
n (%)

Both Home Resident 54 (6.96) 26 (6.45) 28 (7.51)
and Home Medical

School, n (%)

Neither Home 482 (62.11) 280 (69.48) 202 (54.16)

Resident Nor Home
Medical School, n (%)
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Compared with PGY4, PGY6 fellows were more likely to
have trained at a top 20 residency (33.0% vs 23.1%; x°=8.96,
p=0.0028) and to be U.S. MDs (70.0% vs 62.5%; x*=4.46,
p=0.0347). PGY6 fellows were also more commonly “home”
(home resident or home medical school) (45.8% vs 30.5%;
X°=21.80, p=7.2x10"®). Gender distribution trended toward
more males in PGY6 (61.7% vs 54.6%; x*=3.69, p=0.055).
Differences were not significant for MD-PhD status (p=0.405),
top-20 medical school (p=0.621), top-20 fellowship (p=0.316),
IMG status (p=0.101), or U.S. DO status (p=0.377) (Table II).

Table II. Baseline categorical differences between PGY levels were
significant for top 20 residency (x’=8.96, p=0.0028), U.S. MD status
(X’=4.46, p=0.0347), and ‘home’ affiliation (x’=21.80, p=7.2x10"%), with
other comparisons not significant

Chi-square statistic p
Gender 3.69 0.054
MD-PhD 0.69 0.404
Top 20 Medical School 0.24 0.620
Top 20 Residency 8.96 0.002
Top 20 Fellowship 1.00 0.316
IMG 2.69 0.100
USMD 4.46 0.034
USDO 0.78 0.377
Home Resident or Home Medical 21.80 <0.0001

School

In the multivariable Poisson GEE model clustered by
program, PGY6 fellows had a directionally higher adjusted
mean total publication count than PGY4 fellows (=6.6 vs 6.0
publications per fellow; IRR 1.10, 95% CI 0.85-1.31), although
this difference was not statistically significant.

Publication counts were non-normally distributed and are
reported as median (IQR); group comparisons used Mann-
Whitney U tests.

PGYG6 fellows had more GI-specific publications than PGY4
[3 (1-6) vs 2 (1-5); U=61,839, p=1.7x10"°] and a modestly

higher total output [4 (2-8) vs 4 (1-8); U=68,987.5, p=0.047]. As
expected, fellowship-period output was higher in PGY6 than
in PGY4 [1 (0-2) vs 0 (0-0)]. Differences in research output
between PGY4 and PGY6 fellows is shown in Fig. 1.

Men had higher GI-specific [3 (1-7) vs 2 (1-4); U=84,282,
p=3.5x10"*] and total publications [4 (2-9) vs 4 (1-7);
U=82,165.5, p=0.0041] than women (Table III). Although
women comprised 42% of fellows, they accounted for only 30%
of all GI-specific publications and 32.7% of total publications
(Fig. 2). This disparity persisted after adjustment for training
stage, degree pathway, IMG status, and institutional pedigree,
with women demonstrating approximately 15% lower overall
publication output compared with men (adjusted IRR = 0.85).

MD-PhD holders produced more total publications [7
(5-10) vs 4 (2-8); U=6,069.5, p=0.031], with no difference
in GI-specific output (U=9,444, p=0.263). Their higher total
appears driven by non-GI research [medical-school research
4(2-7)vs 0 (0-2)].

Graduates of top 20 medical schools had higher total output
[6 (3-10) vs 4 (2-8); U=24,025, p=0.0039] without a GI-specific
difference (p=0.452). Top 20 residency training was associated
with more total publications [5 (2-9) vs 4 (2-8); U=52,020.5,
p=0.0024] and a borderline increase in GI-specific output
[3 (1-6) vs 2 (1-5); U=55,139, p=0.054]. Top 20 fellowship
training showed the largest differences: higher total [7 (3-10)
vs 4 (2-7); U=38,565, p=1.1x10"°] and GI-specific publications
[4 (1-7) vs 2 (1-5); U=41,944, p=3.4x107*]. Visualization of
research output by training pedigree is shown in Fig. 3. These
differences were also supported in the adjusted Poisson GEE
model, where top 20 medical school, residency, and fellowship
training each remained independently associated with higher
publication output after adjusting for sex, IMG status, degree
pathway, PGY level, and home affiliation. Together, these
findings suggest that training pedigree exerts a cumulative
influence across the educational continuum, with graduates of
higher-ranked institutions consistently demonstrating greater
research productivity during medical school, residency, and
fellowship.

Fig. 1. Research output by fellowship year. Left: Box-and-whisker plots with overlaid points show
unadjusted publication counts for PGY4 vs PGY6 fellows across medical school research, residency
output, fellowship output, GI-specific publications, and total output. Right: Model-estimated mean
total publication counts with 95% confidence intervals from a Poisson GEE model clustered by
program and adjusted for sex, IMG status, MD-PhD, program pedigree, and home affiliation.
PGY6 fellows have higher GI-specific and higher total output than PGY4 fellows.

] Gastrointestin Liver Dis, June 2026 Vol. 35 No 2: 229-236



Research productivity in gastroenterology fellows

233

Table ITI. Median (IQR) counts for medical-school, residency, and fellowship publications, GI-specific publications,
and total output across PGY level, sex, MD-PhD, program pedigree, and degree categories, highlighting higher GI-
specific output for PGY6 (3 [1-6] vs 2 [1-5]), top-20 fellowship (4 [1-7] vs 2 [1-5]), and IMGs (4 [1-9] vs 2 [1-5]),

and lower totals for U.S. DOs (2 [0-5] vs 4 [2-8])

Medical School ~ Residency Fellowship GI Specific Total Output
Research Output Output Publications
PGY4 1(0-2) 2(1-5) 0 (0-0) 2(1-5) 4(1-8)
PGY6 0(0-1) 2 (1-4) 1(0-2) 3(1-6) 4(2-8)
Gender Male 0(0-2) 2(1-5) 0(0-1) 3(1-7) 4(2-9)
Gender Female 0(0-2) 2 (1-4) 0(0-1) 2 (1-4) 4(1-7)
MD-PhD 4(2-7) 1(0-4) 0(0-1) 1(0-5) 7 (5-10)
No MD-PhD 0(0-2) 2(1-5) 0(0-1) 3(1-5) 4(2-8)
Top 20 Medical School 2 (0-4) 3 (1-5) 0(0-1) 3(1-5) 6 (3-10)
Not Top 20 Medical School 0(0-2) 2 (1-5) 0(0-1) 2 (1-5) 4 (2-8)
Top 20 Residency 1(0-3) 2 (1-5) 0(0-2) 3 (1-6) 5(2-9)
Not Top 20 Residency 0(0-1) 2 (1-5) 0(0-1) 2 (1-5) 4 (2-8)
Top 20 Fellowship 1 (0-4) 3(1-5) 0(0-2) 4(1-7) 7 (3-10)
Not Top 20 Fellowship 0(0-1) 2 (0-4) 0(0-1) 2 (1-5) 4 (2-7)
IMG 0(0-1) 3(1-9) 0(0-2) 4(1-9) 5(2-13)
Not IMG 1(0-2) 2 (1-4) 0(0-1) 2 (1-5) 4(2-7)
USMD 1(0-2) 2(1-4) 0(0-1) 2(1-5) 4(2-8)
Not US MD 0(0-1) 2 (0-8) 0(0-2) 3(1-7) 4(1-11)
USDO 0(0-1) 1(0-3) 0(0-1) 1(0-4) 2 (0-5)
Not US DO 0(0-2) 2(1-5) 0(0-1) 3(1-6) 4(2-8)
IMGs exceeded non-IMGs in both total (5 [2-13] vs 4 [2-7]; DISCUSSION

U=43,883, p=1.1x10"") and GI-specific publications (4 [1-9]
vs 2 [1-5]; U=41,936, p=2.5x1077). Being a U.S. MD was not
associated with total output (U=71,834.5, p=0.137), but U.S.
MDs had fewer GI-specific publications than non-U.S. MDs
(2 [1-5] vs 3 [1-7]; U=75,881, p=0.0041). U.S. DO graduates
had fewer total (2 [0-5] vs 4 [2-8]; U=33,071.5, p=4.5x10"°)
and GI-specific publications (1 [0-4] vs 3 [1-6]; U=30,972,
p=0.0033) than non-DOs (Table IV).

Adjusted Effects on Fellow Publication Output

IMG vs US grad t O
Top 20 Med school 0—.—0
Top 20 Fellowship —O—
Top 20 Residency ——
PGY-6 vs PGY-4 — 00—
MD-PhD vs MD ——
Home affiliation @
Female (vs Male) —+—@— j
1.0 15 20 25 3.0 35

Incidence Rate Ratio (IRR)

Fig. 2. Adjusted associations between fellow characteristics and total
publication output. Forest plot shows incidence rate ratios (IRRs) with
95% confidence intervals from a multivariable Poisson GEE model
clustered by program. Covariates include IMG status, top-20 medical
school, residency, and fellowship, PGY-6 vs PGY-4, MD-PhD vs MD,
home-institution affiliation, and sex (female vs male). An IRR >1
indicates higher expected publication counts.

In this national cross-sectional cohort of GI fellows,
research productivity differed by training stage, program
pedigree, and degree pathway, with additional differences
by gender and medical school background. Senior fellows
had higher GI-specific publication counts than incoming
fellows and more fellowship-period output, consistent
with cumulative time in training and increasing access to
mentors and projects. We also observed that fellows in top-
ranked environments produced more total and GI-specific
publications, and that MD-PhD graduates arrived with and
maintained higher total output. IMGs had higher total and GI-
specific counts than U.S. graduates, while U.S. DO graduates
had fewer. Women showed lower median counts than men,
echoing persistent authorship and leadership gaps in GI that
reflect differences in access to mentorship and sponsorship
rather than capacity [2,16].

Our MD-PhD findings align with evidence that dual-
degree training is associated with durable research careers
and greater scholarly productivity, reinforcing the value of
physician-scientist pathways for sustaining the academic
workforce [17, 18]. The IMG signal likely reflects selection
dynamics in competitive subspecialty pathways; IMGs who
match to U.S. GI fellowships often accrue substantial research
to strengthen applications and comprise a large share of the
practicing workforce [19]. That pattern argues for providing
sustained mentorship and logistical support once in fellowship
so that prior momentum translates into continued scholarly
growth.

J Gastrointestin Liver Dis, June 2026 Vol. 35 No 2: 229-236
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Fig. 3. Raw and adjusted associations between Top-20 institutional pedigree and fellow research
productivity. Left: Raw publication counts are shown for fellows stratified by whether their medical
school, residency, or fellowship program was Top-20 versus non-Top-20. Boxplots illustrate
the distribution and variability in productivity across training stages. Right: Adjusted incidence
rate ratios (IRRs) and 95% confidence intervals from Poisson generalized estimating equation
(GEE) models demonstrate the independent association between Top-20 institutional affiliation
and total publication output after adjusting for sex, IMG status, MD-PhD status, PGY level, and

home-institution affiliation.

Program context appears to matter. Fellows affiliated with
programs classified as top 20 in widely used research and
reputation rankings (U.S. News research rankings for medical
schools and Doximity Residency Navigator for residencies
and fellowships) demonstrated higher output, consistent
with models that tie productivity to infrastructure, culture,
and mentorship density; we interpret these rankings as crude
proxies for research environment rather than direct measures
of research funding or productivity [20].

Interventions with evidence of benefit include formal
mentor training and structured research curricula that
standardize access to high-yield guidance and methods
support [21]. Disseminating these practices to programs with
fewer resources may narrow productivity gaps attributable to
the environment rather than potential. We, however, could
not control for center-level confounders such as program
expectations for research, formal research curricula, or
fellowship research infrastructure, nor for scholarly work that
did not culminate in a PubMed-indexed publication (e.g.,
rejected manuscripts).

Our gender-based differences parallel literature
documenting slower gains for women in senior authorship
and underrepresentation in GI leadership. Women remain
less visible on editorial boards and as senior authors in GI
and hepatology journals, and they are underrepresented in
specialty society leadership, which can constrain sponsorship
and collaboration networks that drive publication [2, 16,
22]. Program-level responses that promote equitable project
assignment, transparent authorship practices, and targeted
networking can help convert rising representation among
fellows into parity in senior scholarly roles.

Publication counts are shaped by opportunity and time
as well as talent. Fellowship selection and mentoring should
interpret counts in context, especially for early-stage fellows,
DO graduates, and U.S. MDs with fewer structured research
opportunities. Practical steps include early mentor pairing,
protected writing and analysis time, grant or seed-fund
support for fellows without prior publications, and cross-
institutional collaborations that connect trainees in lower-
resourced settings to research-active teams. These steps

Table I'V. Rank-based comparisons show significant differences for PGY level (GI-specific p=1.7x10"%), gender (both
p<0.005), MD-PhD for total output (p=0.031), top-20 residency and fellowship for total output (p<0.0025; fellowship
also GI-specific p=3.4x107*), IMGs vs non-IMGs (both p=10~*), and U.S. DO vs non-DO (both p<0.004), with no GI-

specific difference for top-20 medical school (p=0.452).

Total Publications ~ Total Publications ~ GI Publications U GI Publications
U statistic p-value statistic p-value

PGY 68987.5 0.04709579108 61839 0.00001661973911
Gender 82165.5 0.004096331459 84282 0.0003472615275
MD-PhD 6069.5 0.03125396315 9444 0.2632902921
Top 20 Medical School 24025 0.003850270648 28208.5 0.4522175142
Top 20 Residency 52020.5 0.002415858135 55139 0.05427826632
Top 20 Fellowship 38565 0.000001055912008 41944 0.000344202594
IMG 43883 0.00001053598892 41936 0.0000002487195991
USMD 71834.5 0.1374189516 75881 0.004059728595
USDO 33071.5 0.00004489150932 30972 0.003292664804
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broaden the pipeline and raise aggregate scholarly output
while advancing equity.

Medical schools and core residency programs, as the
primary settings for early scholarly development, share
responsibility for creating these opportunities. Upstream
investment in structured research curricula, accessible
mentorship, and centralized research infrastructure (eg,
statisticians, research coordinators, and IRB support) can help
ensure that trainees arrive at fellowship with more equitable
preparation for scholarship. Programs with fewer resources
may inadvertently disadvantage their trainees in fellowship
selection if publication counts are interpreted without regard
to available opportunities. Aligning expectations for scholarly
productivity with institutional support and expanding
collaborative models that share research infrastructure across
schools and hospitals, may help mitigate these inequities.

Our findings also sit within a shifting landscape of how
research output is evaluated in applications. As examinations
and clerkship grades move toward pass-fail formats, publications
have become an increasingly salient way for selection committees
to distinguish among otherwise similar candidates. At the same
time, fellowship application platforms are beginning to explore
caps on the number of scholarly products that applicants can list,
with the goal of emphasizing depth and relevance rather than
sheer volume. If such limits are implemented, applicants and
mentors will need to make more strategic decisions about which
projects to prioritize and highlight and program directors may
shift toward more holistic assessment of research experiences
rather than counting citations alone.

This study has some limitations. The cross-sectional design
precludes causal inference and cannot separate pre-fellowship
from in-fellowship growth. PubMed indexing misses abstracts
and non-indexed work and does not measure impact. Despite
careful name disambiguation, misclassification is possible.
Unmeasured factors such as protected time, mentor availability,
career intent, and caregiving responsibilities may confound
observed associations. Findings reflect U.S. programs and may
not generalize to other systems.

Finally, research productivity during training is sensitive
to external shocks, including pandemics, institutional hiring
freezes, unpredictable funding changes, or shifts in national
application policies that alter available time and incentives
for scholarship. Our cross-sectional snapshot may therefore
capture a moment in transition, and longitudinal work will
be needed to understand how evolving educational and policy
changes reshape research trajectories for fellows over time.

Because this study was limited to GI fellowships, the
generalizability and applicability of these findings to other
medical and surgical fellowships is uncertain, although
similar pressures to publish across specialties suggest that
some patterns may extrapolate to fields such as cardiology
and surgery. Prospective cohorts should track fellows
through training into faculty roles to test whether differences
in fellowship output translate into grants, promotion, and
leadership. Program-level trials of protected time, mentored
writing pipelines, and mentor-training implementation can
evaluate causal effects on productivity. Qualitative studies can
identify barriers that differ by background and inform targeted
solutions for women, DO graduates, U.S. MDs, and IMGs.

CONCLUSIONS

Research productivity among GI fellows tracks with
training stage, program pedigree, and degree pathway, with
additional differences by gender and international training
background. Because these signals reflect opportunity as well
as talent, equitable mentorship, protected time, and intentional
resource allocation are key levers to build a larger and more
diverse academic GI workforce.
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