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Introduction

The shortage and geographic maldistribution of US
physicians leads to poor access, delays in care, and
worse health outcomes in rural and underserved
communities across the United States. Successful
models for recruiting, training, and retaining physi-
cians to work in low-resource urban, rural, and
tribal settings exist' and need to be widely adopted
across the medical training continuum to meaning-
fully address workforce shortages. In addressing the
challenges with pathways for physician workforce
development,? special attention should be given to how
applicants are selected (holistic review),® the structure
of the curriculum (intentional highlights of service, rural
practice, health equity),”'° and training environment
(experience in a rural or underserved setting).''"?

In this Perspective, we will describe 2 models, the
University of North Carolina Fully Integrated Readi-
ness for Service Training'® (FIRST) and the California
Oregon Medical Partnership to Address Disparities
in Rural Education and Health (COMPADRE)," that
link undergraduate medical education (UME) and
graduate medical education (GME) through mission-
oriented admissions, tailored curricula, and place-based
clinical training focused on recruiting, training, and
retaining physicians to work in rural and underserved
communities. Both projects were funded by a 2019
American Medical Association (AMA) Reimagining
Residency grant. We developed a “UME to GME to
Independent Practice” framework (FIGURE 1) that we
will use to describe how our programs leveraged
regional collaboratives across the medical training
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continuum to address and mitigate common work-
force development challenges.

FIRST

FIRST is a 3-year MD program linked to GME pro-
grams in rural and underserved communities and to
subsequent practice in a health professions shortage
area across the state of North Carolina (NC).'* The
program began in 2015 with 1 family medicine pro-
gram and subsequently expanded to include 17 GME
programs throughout NC in surgery, psychiatry, pedi-
atrics, internal medicine, and medicine-pediatrics with
AMA grant funding (see online supplementary data).
FIRST students complete a 130-week Liaison Commit-
tee on Medical Education curriculum with a directed
pathway into an affiliated GME program. GME pro-
gram directors are involved in selecting students for
the FIRST program during their first year of medical
school. Students receive intentional mentorship, addi-
tional clinical experiences within the GME program,
and focused didactics to prepare for medical practice
in rural and underserved settings.

Since 2015, 50 students have matriculated, and
24 students graduated UME and transitioned into
GME. Ten of the 50 matriculants were lost to attri-
tion, with 9 students opting to return to a 4-year
nonaccelerated curriculum prior to GME transition
and 1 student opting to switch specialty programs
during GME training. All 7 FIRST graduates who
completed residency are practicing in rural or medi-
cally underserved areas of NC, 6 of 7 (86%) are
clinical preceptors for UME FIRST students, and
2 of 7 (29%) are faculty at Health Resources and
Services Administration (HRSA)-funded Rural GME
and Teaching Health Center GME FIRST family
medicine residency programs. Evaluation of students
who have completed the UME FIRST curriculum
indicates equal preparedness for GME training, due in
part to their longitudinal GME experiences through-
out their UME training.'®
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FIGURE 1

UME to GME to Independent Practice Framework That Identifies Challenges in Training Physicians for Future Rural or

Underserved Practice

COMPADRE

COMPADRE is a collaboration between University
of California, Davis (UCD) School of Medicine and
Oregon Health & Science University (OHSU), and a
majority of GME programs and health centers in
Northern California and Oregon in family medicine,
internal medicine, pediatrics, surgery, psychiatry, and
obstetrics and gynecology. COMPADRE focuses on
reducing the significant regional health disparities by
transforming the physician workforce through initia-
tives that affect admissions practices, UME to GME
transition, curriculum and educator development, and
physician well-being.

COMPADRE provides annual peer support train-
ing for faculty, chief residents, and GME wellness
champions. A robust curriculum consisting of 10
entrustable professional activities for rural, under-
served, and indigenous practice was created and
made accessible to all GME programs, which incor-
porated curricular elements into rotations, work-
shops, and didactics. In 2019, COMPADRE aimed
to develop a community of practice with 31 GME
programs. Five years after inception, 25 of the origi-
nal GME programs remain, and 4 newly accredited
rural psychiatry and family medicine residency pro-
grams joined (see online supplementary data).

Since 2021, 80 students enrolled in COMPADRE
UME programs, 23 graduated and transitioned into
GME, and 0 students exited the program. Ten of 19

(53%) students who ranked available COMPADRE
specialties matched to a GME partner. The UME
institutions created pre-clerkship electives with GME
partners and a standing post-clerkship elective with
rotation catalog to increase opportunities for stu-
dents to rotate at GME partner sites. Additionally,
UCD?s first cross-state core family medicine clerkship
site was established in Oregon in 2023, which 4
trainees have completed.

Discussion

FIRST and COMPADRE are 2 unique multi-institution
partnerships between UME and GME programs across
specialties and locations that abandoned inter-program
competition to prioritize addressing regional physician
workforce needs in underserved communities. Both
efforts emphasize greater engagement of GME in
UME training, admitting mission-driven trainees, offer-
ing tailored curricula, and placed-based training, allow-
ing for precision-based education to support students’
pre-matriculation mission with alignment of community
needs. Early outcomes demonstrate retention in rural
and underserved communities, with UME trainees
matching to GME programs engaged in this effort.
We anticipate this will extend to future practice in
rural and underserved communities with dire physi-
cian shortages, as FIRST’s early outcomes indicate.
Interventions to address workforce shortages can
occur at different institutional levels (FIGURE 2), including
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FIGURE 2

Opportunities and Considerations for GME Programs to Strengthen Workforce Development Linkages Across the

Medical Training Continuum
Abbreviation: FTE, full-time equivalent.

UME pathway programs, GME programs, academic
medical centers, sponsoring institutions, or regional
collaboratives. Although individual programs may
face challenges for educational innovation, engaging
in a community of practice may mitigate these by
identifying potential high-impact innovations and facilitat-
ing strategic approaches. Both FIRST and COMPADRE
programs have shown growth since program incep-
tion, which brings energy and commitment to sustain
collaborations while supporting GME programs in
development with ideas and practical solutions.

Sustaining cross-institutional partnerships requires
ongoing resources to support the infrastructure, admin-
istrator and faculty time, and future innovations. Fund-
ing from the AMA’s Reimagining Residency grant
program jumpstarted many foundational efforts such as
protecting faculty time to develop curricula and col-
laborations, travel to in-person meetings to catalyze
co-learning opportunities, distribution of funds to
support community-based curricular or well-being
innovations, and student housing for new clinical
rotations (TABLE). We reviewed our project sustain-
ability plan annually, deciding which efforts to sunset
and which to institutionalize. Each of our institutions
has committed to providing continued support for
core faculty, staff, and programming after external
funding ends. Many community partners recognize
the value of this workforce initiative and institution-
alize their contributions as well.

Additional investment is needed to address barri-
ers in the GME to independent practice transition.
One potential strategy is Promotion in Place,'” which
is a model for competency-based time-variable GME.
Standard setting organizations in medical education
need to consider how they can address issues around
workforce, including reducing barriers that current
standards may pose for innovation that enable capable
clinicians to enter the workforce as soon as possible.
The Council on Graduate Medical Education,'® which
provides an ongoing assessment of physician work-
force trends, training issues, and financing policies,
should also provide recommendations. Policymakers
need to consider how to provide support for design,
implementation, and dissemination of innovative pro-
grams that address physician workforce shortages.

Conclusions

Regional collaborations linking UME and GME play
a critical role in addressing workforce shortages by
recruiting mission-driven trainees to mission-aligned
programs, sharing resources to strengthen focused
curriculum, and offering longitudinal clinical training
in underserved areas to prepare for independent
practice. This intentional linkage across the medical
training continuum mitigates barriers commonly expe-
rienced in physician workforce development efforts,
promoting graduates to practice in regions with dire
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TABLE

Investments Needed to Launch Regional Collaborations to Address Physician Workforce Shortages

Category

Description

Sustainability

Faculty FTE support

Protecting FTE is necessary to:

= Engage in admissions work to recruit mission-aligned
trainees

= Develop resources such as tailored curricula, educator
development materials, and wellness resources

= Build partnerships within and across institutions that
increase opportunities for place-based training within the
existing curricular structure

= Lead and administer the program that trainees are recruited
to join

= Pursue additional funding opportunities to support future
program growth

Admissions work is continued
in-kind.

Initial FTE to develop resources
and partnerships is phased out.

Program leadership roles are
institutionalized with continued
funding of core faculty and
programming.

Staff FTE support

Administrative support is needed for logistical coordination of:

= Meetings (virtual and in-person)

= Project collaboration, which may involve IRB and data use
agreements

= Clinical experiences, which may involve affiliation
agreements, volunteer clinical faculty, and other licensure

= Collaborative-wide communication

Selected efforts are institutionalized
with continued funding, and
program staff extend their
expertise to other institutional
workforce efforts.

Support for clinical
experiences

Clinical experiences for distant sites require support for
housing and travel costs that are often too burdensome
for trainees. Programs can seek support from trusted
community members to offer housing at free or reduced
costs but should still have a budget to support place-based
training.

Consider offsetting reduced productivity for community
faculty who invest in teaching the future physician
workforce by either offering an RVU unit for teaching or
reducing the number of scheduled patients.

Travel support is provided by the
UME institutions.

Housing is variable: some
community partners invested
in additional support such as
housing resources.

UME institutions have incorporated
funding into annual budget to
support as well.

Travel costs

In-person meetings are crucial catalysts for collaboration and
innovation. Our collaboratives gathered in-person annually
and offered travel support for participating institutions.

Annual in-person meetings will
continue, held at the UME
institutions. Community-based
institutions support their own
travel.

Abbreviations: FTE, full-time equivalent; IRB, institutional review board; RVU, relative value unit; UME, undergraduate medical education.

4. Henderson MC, Green C, Chen C. What does it mean

physician shortages. Collaborations across institutions,
specialties, and the UME-GME divide will enhance
the ability to meet workforce needs of underserved
communities and ultimately improve health outcomes.

References

1. Terregino CA, Byerley J, Henderson DD, et al.
Cultivating the physician workforce: recruiting, training,
and retaining physicians to meet the needs of the
population. Med Teach. 2021;43(suppl 2):39-48.
doi:10.1080/0142159X.2021.1935832

2. Grumbach K, Coffman J, Liu R, Mertz E. Strategies for
Increasing Physician Supply in Medically Underserved
Communities in California. University of California, San
Francisco; 1999.

3. Henderson MC, Fancher TL, Murin S. Holistic admissions
at UC Davis—journey toward equity. JAMA. 2023;
330(11):1037-1038. doi:10.1001/jama.2023.15872

22 Journal of Graduate Medical Education, May 2025 Supplement

for medical school admissions to be socially accountable?
AMA ] Ethics. 2021523(12):965-974. doi:10.1001/
amajethics.2021.965

. Goodfellow A, Ulloa JG, Dowling PT, et al. Predictors

of primary care physician practice location in
underserved urban or rural areas in the United States:
a systematic literature review. Acad Med. 2016;91(9):
1313-1321. doi:10.1097/ACM.0000000000001203

. Aibana O, Swalils JL, Flores RJ, Love L. Bridging the

gap: holistic review to increase diversity in graduate
medical education. Acad Med. 2019;94(8):1137-1141.
doi:10.1097/ACM.0000000000002779

. Denizard-Thompson N, Palakshappa D, Vallevand A,

et al. Association of a health equity curriculum with
medical students’ knowledge of social determinants of
health and confidence in working with underserved
populations. JAMA Netw Open. 2021;4(3):e210297.
do0i:10.1001/jamanetworkopen.2021.0297

$S900E 931} BIA 82-01-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awiidy/:sdiy wouy papeojumoq


http://doi.org/10.1080/0142159X.2021.1935832
http://doi.org/10.1001/jama.2023.15872
http://doi.org/10.1001/amajethics.2021.965
http://doi.org/10.1001/amajethics.2021.965
http://doi.org/10.1097/ACM.0000000000001203
http://doi.org/10.1097/ACM.0000000000002779
http://doi.org/10.1001/jamanetworkopen.2021.0297

10.

11.

12.

13.

14.

15.

. Erikson CE, Danish S, Jones KC, Sandberg SF, Carle

AC. The role of medical school culture in primary care
career choice. Acad Med. 2013;88(12):1919-1926.
doi:10.1097/ACM.0000000000000038

. Kost A, Benedict J, Andrilla CHA, Osborn J, Dobie SA.

Primary care residency choice and participation in an
extracurricular longitudinal medical school program to
promote practice with medically underserved populations.
Acad Med. 2014;89(1):162-168. doi:10.1097/ACM.
0000000000000075

Rabinowitz HK, Diamond JJ, Markham FW, Wortman
JR. Medical school programs to increase the rural
physician supply: a systematic review and projected
impact of widespread replication. Acad Med. 2008;
83(3):235-243. do0i:10.1097/ACM.0b013e318163789b
Raymond Guilbault RW, Vinson JA. Clinical medical
education in rural and underserved areas and eventual
practice outcomes: a systematic review and meta-analysis.
Educ Health (Abingdon). 2017;30(2):146-155.
doi:10.4103/efh.EfH_226_16

Patterson DG, Shipman SA, Pollack SW, et al. Growing
a rural family physician workforce: the contributions of
rural background and rural place of residency training.
Health Serv Res. 2024;59(1):e14168. doi:10.1111/1475-
6773.14168

Phillips RL, Petterson S, Bazemore A. Do residents who
train in safety net settings return for practice? Acad
Med. 2013;88(12):1934-1940. doi:10.1097/ACM.
0000000000000025

Coe CL, Baker HM, Byerley JS, Page CP. Fully
Integrated Readiness for Service Training (FIRST): an
accelerated medical training program for rural and
underserved North Carolina. Acad Med. 2021;96(10):
1436-1440. doi:10.1097/ACM.0000000000003946
Oregon Health & Science University and UC Davis
School of Medicine. California Oregon Medical
Partnership to Address Disparities in Rural Education

PERSPECTIVES

and Health. Accessed March 5, 2025. https:/www.
learncompadre.com/

16. Chen F, Jordan KA, Li W, Lam Y, Pascarella L, Coe
CL. Academic performance of students in an accelerated
medical pathway. Med Educ Online. 2024;29(1):
2345444. doi:10.1080/10872981.2024.2345444

17. Goldhamer ME], Pusic MV, Nadel ES, Co JPT,
Weinstein DF. Promotion in place: a model for
competency-based, time-variable graduate medical
education. Acad Med. 2024;99(5):518-523. doi:10.
1097/ACM.0000000000005652

18. Health Resources & Services Administration. Council
on Graduate Medical Education. Accessed Sept 28,
2024. https://www.hrsa.gov/advisory-committees/
graduate-medical-edu

Melody L. Tran-Reina, MD, is an Assistant Professor, Department
of Internal Medicine, University of California Davis School of
Medicine, Sacramento, California, USA; Joyce Hollander-
Rodriguez, MD, is Associate Dean for Graduate Medical Education
and an Associate Professor, Department of Family Medicine,
Oregon Health & Science University, Portland, Oregon, USA; Tonya
L. Fancher, MD, MPH, is a Professor of General Internal Medicine,
Vice Chair for Workforce Diversity, and Associate Dean of
Workforce Innovation and Education Quality Improvement,
University of California Davis School of Medicine, Sacramento,
California, USA; Caroline Roberts, MD, is an Associate Professor,
Department of Family Medicine, University of North Carolina
School of Medicine, Chapel Hill, North Carolina, USA; John Patrick
T. Co, MD, MPH, MBA, is Vice President of Education, Mass
General Brigham, Associate Professor, Department of Pediatrics,
Massachusetts General Hospital, Harvard Medical School, Boston,
Massachusetts, USA, and Member, Board of Directors, Accreditation
Council for Graduate Medical Education, Chicago, lllinois, USA; and
Catherine L. Coe, MD, is an Associate Professor of Family Medicine
and Assistant Dean for Clinical Curriculum, University of North
Carolina School of Medicine, Chapel Hill, North Carolina, USA.

Corresponding author: Melody L. Tran-Reina, MD, University of
California Davis School of Medicine, Sacramento, California, USA,
mitran@ucdavis.edu

Journal of Graduate Medical Education, May 2025 Supplement 23

$S900E 931} BIA 82-01-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awiidy/:sdiy wouy papeojumoq


http://doi.org/10.1097/ACM.0000000000000038
http://doi.org/10.1097/ACM.0000000000000075
http://doi.org/10.1097/ACM.0000000000000075
http://doi.org/10.1097/ACM.0b013e318163789b
http://doi.org/10.4103/efh.EfH_226_16
http://doi.org/10.1111/1475-6773.14168
http://doi.org/10.1111/1475-6773.14168
http://doi.org/10.1097/ACM.0000000000000025
http://doi.org/10.1097/ACM.0000000000000025
http://doi.org/10.1097/ACM.0000000000003946
https://www.learncompadre.com/
https://www.learncompadre.com/
http://doi.org/10.1080/10872981.2024.2345444
http://doi.org/10.1097/ACM.0000000000005652
http://doi.org/10.1097/ACM.0000000000005652
https://www.hrsa.gov/advisory-committees/graduate-medical-edu
https://www.hrsa.gov/advisory-committees/graduate-medical-edu
mailto:mltran@ucdavis.edu

