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Abstract 

Purpose  Transdisciplinarity has been described as a fusion of theories, methods, and expertise across disciplinary 
boundaries to address complex, global problems. This approach has coincided with an increase in US medical schools 
offering masters degrees along with an MD degree to equip medical students to practice in complex, intercon-
nected health systems. This study focused on medical schools that graduate the most dual degree students per year 
and explored the alignment of such programs with a transdisciplinary approach.

Methods  We identified 19 allopathic medical schools that annually graduated an average of 10 or more dual-degree 
students from 2015–2020. We surveyed these schools and asked participants to describe the reason(s) their institu-
tions offered dual-degree programs. Two authors coded the narrative responses from the survey.

Results  Responses were received from 17 of the 19 schools. The analysis of participants’ responses regarding their 
institutions’ purpose for offering dual programs revealed several themes associated with a transdisciplinary approach 
to training. The most common themes were expand skill sets beyond a medical degree (73%), provide opportunity 
for interdisciplinary collaboration (67%), expand career interest and goals (60%), develop leaders (53%), enhance resi-
dency applications (47%) and further the institution’s vision and mission (45%).

Conclusions  This study is the first comprehensive evaluation of MD/Masters programs in the United States 
that includes a summary of the medical schools with the largest dual degree programs and their reasons for offering 
them. The findings support the hypothesis that allopathic medical schools recognize the need for a transdisciplinary 
approach to prepare students for the complexities in healthcare. These programs provide students with opportunities 
for additional areas of expertise, leadership development, enhancement of competitiveness for residency application, 
and interdisciplinary collaboration. Medical schools without dual-degree programs may consider developing these 
programs to provide benefits to students and institutions.
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Practice points

•	 There has been a growth of medical schools in the 
United States offering masters programs for medical 
students.

•	 Medical schools with the largest number of graduates 
in these programs feel the additional degree allows 
for an expansion of skill sets, opportunities for inter-
disciplinary collaboration, expansion of career goals, 
leadership development, enhancement of residency 
application, and support of their institutions’ vision 
and mission.

•	 Given the broad areas of benefits to students and 
institutions described by respondents from our 
study, medical schools without dual-degree programs 
should consider exploring the development of these 
programs.

Introduction
For more than three decades, it has been recognized 
that traditional curricula may not be preparing students 
for a complex, dynamic and increasingly interconnected 
world. In response to this need, an approach to problem 
solving has emerged referred to as transdisciplinarity, 
defined as representing “a functional synthesis of meth-
odologies and a broad point of view that combines differ-
ent fields” [1]. Transdisciplinarity has been described as 
a fusion of theories, methods and expertise across disci-
plinary boundaries in which each discipline merges with 
the others in the formation of a whole that is greater than 
the sum of its parts. This approach has been suggested to 
address new, highly complex, global concerns, extend-
ing into areas concerning science, technology, social 
problems and policy, education, and the arts. Transdis-
ciplinarity has been distinguished from multidisciplinary 
(different disciplines provide their own distinct recom-
mendations) and interdisciplinary (specialists provide 
recommendations and achieve consensus) because it 
widens the scope of disciplines that can work together 
(outside the health professions) and allows these special-
ists to provide recommendations, achieve consensus, and 
share each other’s roles in order to transcend one’s own 
area of expertise [14]. As examples, in multidisciplinary 
rounds, each member of a healthcare team may provide 
recommendations for the care of a patient but not work 
together to come up with those recommendations. In 
interdisciplinary rounds, two disciplines within health-
care may work together to come up with an integrated 
approach to the care of a patient. However, in a trans-
disciplinary approach, one discipline learns about and 
adopts the principles and practice of another discipline 
(even if outside of healthcare) to come up with a novel 

solution to a complex problem such as a physician utiliz-
ing art or theater to educate a community about a public 
health principle. This approach has been used in medi-
cal schools in various ways such as exploring the connec-
tion of human health to ecological and animal systems 
[14], problem solving to address climate change [18], and 
working with engineering colleagues to enhance medical 
innovation [7].

These developments have coincided with an increase in 
U.S. allopathic medical schools offering Masters degrees 
to medical students to equip them to practice in more 
complex, interconnected health systems. Masters pro-
grams in the United States are graduate-level programs 
completed after completion of a bachelor’s degree and 
are sometimes referred to as “post-graduate” programs 
in other countries. There have been expanding efforts in 
medical schools outside of the United States to interca-
late degrees such as Master of Health Professions Edu-
cation [13, 29] and Master of Philosophy [23]. Globally, 
this movement toward dual/joint degrees is growing and 
international bodies have recognized the need to develop 
standards and best practice guidelines [4, 10].

This focus of this study and report is on U.S. allopathic 
dual MD/Masters programs as there have been several 
recent publications on the structure and outcomes of 
these programs. Dual-degree programs provide addi-
tional expertise for students outside of clinical training 
that may help them become better scientists, leaders, and 
physicians [5, 24, 28]. For example, MD/Master of Busi-
ness Administration programs (MBA) programs have 
been developed because physicians increasingly have 
“combined clinical and administrative functions” and 
there is a “demand for related training of physician lead-
ers.” [24] A recent literature review of U.S. MD/Master of 
Public Health (MPH) programs noted that “the additional 
population health, health care advocacy, and epidemiol-
ogy skills better prepare physicians to work in complex 
health systems and communities.” [22]

From the student perspective, value added skills such 
as creativity, analysis and synthesis, problem definition, 
and innovation will be required to sustain students as 
they enter a continually changing work environment. In a 
survey of MD MBA programs graduates, most respond-
ents indicated that obtaining the MBA led to an accelera-
tion of their career, professional flexibility, and credibility 
[20]. Dual-degree programs also seem to have an impact 
on career choice. For example, dual MDMPH training 
has a stronger effect on producing primary care physi-
cians than participation as an officer in a family medicine 
interest group [17, 24].

In addition, residency (post-MD) program directors 
may find added value in recruiting incoming residents 
with additional expertise in relevant areas, such as health 
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administration, research, or quality improvement. Finally, 
with the transition of the United States Medical Licen-
sure Exam (USMLE) Step 1 exam to a Pass/Fail system 
in 2022, a second degree can be an important factor in 
distinguishing applicants for residency programs. Medi-
cal students choose to pursue dual degrees for leadership 
opportunities, preparation for non-clinical aspects of the 
practice of medicine, job security, and achievement of 
personal career goals.

The Association of American Medical Colleges 
(AAMC) does not publish details regarding the total 
number of dual-degree graduates in US medical 
schools, the time required for degree completion, or 
the size of each dual-degree program. The only pub-
licly available data on dual degree programs is offered 
through the AAMC website’s curriculum reports 
which indicate that from 2011–2016, there was a rise 
in dual degree programs, most notably in MD-Masters 
programs such as MD/MPH and MD/Master of Sci-
ence (MS) programs (AAMC) [2]. While prior studies 
have focused on descriptions and individual institu-
tional and student perspectives of specific dual-degree 
programs such as MD/MPH and MD/MBA programs 
[12, 19, 25], there have been no reports that include 
the institutional perspective of multiple U.S. dual-
degree programs (AAMC) [2]. We hypothesized that 
medical schools offer these programs to provide trans-
disciplinary training for their students. The purpose of 
this study was to better understand the phenomenon 
of dual degree Masters programs in medical schools by 
choosing to focus on medical schools that graduate the 
largest number (10 or more per year) of students per 
year and explore the alignment of such programs with 
a transdisciplinary approach of preparing medical stu-
dents for a twenty-first century career.

Methods
AAMC data request and quantitative analysis
To identify those programs that graduate more than ten 
students per year, we requested data from the AAMC 
on all U.S. medical schools’ aggregate matriculant and 
graduate counts for five academic years from 2015–2016 
through 2019–2020 (AAMC) [3]. From the AAMC 
report, we gathered annual data per school on the total 
number of dual-degree graduates and the number of 
dual degrees granted in four years versus more than 
four years. As the AAMC data did not contain informa-
tion about which dual-degree programs each institu-
tion offered, we reviewed the Medical School Admission 
Requirements (MSAR) page for each school and added 
the degrees offered to our data sheet from the “Com-
bined Degrees” section in MSAR. We focused on 

integrated MD/Masters programs that were completed 
while completing the MD degree, and not students who 
entered medical school with a degree prior to matricu-
lation. We also excluded PhD and JD programs as these 
are lengthy (at least 3 years) and not as easily integrated 
into MD curricula. We also gathered the per class enroll-
ment from the MSAR “First Year Class” field. The data 
sheet we compiled was stored in a secure cloud location 
(Box, Redwood City, CA) and was used for subsequent 
analyses.

Participant sampling
Of the 152 U.S. medical schools at the time of data collec-
tion, 131 (86.2%) offered at least one of the following MD 
dual-degree programs: Bachelor of Science (BS), MPH, 
MBA, Master of Science (MS), Master of Arts (MA), Juris 
Doctor (JD), or Doctor of Philosophy (PhD). Of the 131 
medical schools offering dual-degree programs, 65.8% 
offered MD/Master programs (59.2% MD/MPH, 46.1% 
MD/MBA, 40.1% MD/MS, 28.3% MD/BS, and 10.5% 
MD/MA) with 76.9% and 12.5% offering MD/PhD and 
MD/JD programs respectively. Of the 100 schools with 
combined MD/Master programs, the number of total 
graduates per year per school ranged from 1 to 59. As we 
were interested in schools that graduated a high volume 
of dual-degree masters students, we focused on the nine-
teen medical schools that had graduated an average of 10 
or more dual degree students per year over the past five 
years. (Fig.  1) Nineteen of the 100 schools that offered 
combined MD/Masters programs graduated an average 
of 10 or more students per year. The average annual num-
ber of dual degree graduates for these nineteen schools is 
shown in Fig. 2. Twenty-six (17.1%) of all 152 U.S. medi-
cal schools offered four-year MD/Master programs. We 
excluded medical schools that did not have dual degree 
graduates for five or more years (except one new medical 
school that requires all students to choose either a path-
way of distinction or dual degree to graduate). We chose 
a purposive sampling approach as we felt these institu-
tions were likely to have the most breadth of experience 
for our intended survey and they had demonstrated a 
consistent institutional commitment over five years to 
offer these programs [21]. Purposive sampling is a form 
of non-probability sampling in which researchers rely 
on their own judgment when choosing members of the 
population to participate in their surveys. While the find-
ings from purposive sampling are not always statistically 
representative of the greater population of interest, they 
are qualitatively generalizable. We felt the sample of the 
largest dual degree programs we chose would offer per-
spectives and experiences that would be representative of 
most dual degree programs.
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Survey development & data collection
We developed a survey using Cognito Forms (Columbia, 
SC) that included pre-populated data we had acquired 
from the AAMC as well as several open-ended questions 
that asked participants to describe the reason(s) their 
institutions chose to offer dual degree program oppor-
tunities for their medical students and details regarding 
their individual programs. (Appendix 1). In July 2021 we 
emailed academic deans and directors listed on institu-
tional websites as having oversight of dual degree pro-
grams for the nineteen selected schools with a unique 
link and password to the survey that was open for a 
3-month period; email reminders were sent bi-weekly 
until the conclusion of the survey. Each participant was 
required to enter an email and unique password to access 
the survey. Participants were asked to verify the AAMC 
data regarding each dual-degree program at their insti-
tution, make any corrections or updates to the data, and 
answer the open-ended questions.

The University of Miami Institutional Review Board 
(IRB number 20210381) approved the study. Informed 
consent was obtained from all respondents. For the anal-
ysis of survey responses, one of the study authors (BC) is 

a dual-degree student in a MD-PhD program, two of the 
authors (BI) are medical education deans, and one of the 
authors (GA) also acted as a contributor to the survey as 
our institution was identified and included as one of the 
nineteen schools in the sample.

Qualitative data analysis
Two members of the study team (B.C. and B.I.) initially 
coded the narrative responses from the survey using 
Braun and Clarke’s framework for thematic analysis 
[6]. Following this methodology, the two coders inde-
pendently analyzed responses, highlighted material of 
interest, and annotated them with comments [11]. They 
generated codes and categorized them into themes based 
on patterned responses and the richness of responses. 
An inductive thematic analysis approach was used, 
which is a process of coding the data without trying to 
fit them into a pre-existing coding frame or the research-
ers’ analytic preconceptions. In the inductive approach, 
the themes identified are strongly linked to the data 
themselves. In keeping with critical research practice, we 
employed critical reflexivity to explore our positions on 
the dataset [16]. We used a series of virtual meetings to 

Fig. 1  Of the 152 U.S. medical schools, 100 graduate 0–3 dual degree students per year. Thirteen graduate 4–6, six graduate 7–9, and 19 graduate 
10 or more. Number of schools was determined by the average number of graduates from 2016–2020
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discuss our perspectives on the data based on our indi-
vidual backgrounds; we discussed implicit bias and docu-
mented differences in opinions that may have impacted 
data analysis. An audit trail was maintained, analyzing 
team meetings and discussing codes, revisions, and team 
member comments. Member check was done by inviting 
a co-investigator and survey participant (G.A.) to review 
themes and affirm that the themes reflected participants’ 
experiences.

Results
Survey analysis of institutional perspectives
We received survey responses from 17 of the 19 schools 
that met our criteria, with a response rate of 89%. The 
analysis of the participants’ responses regarding their 
institutions’ purpose for offering dual programs revealed 
several themes associated with a transdisciplinary 
approach to training and a few related to more specific 
student or institutional reasons. Table 1 details the gen-
eral themes and dual degree-specific themes with exam-
ple quotes from the responses.

Interdisciplinary collaboration
There were several institutions that offered dual degree 
programs to provide medical students and faculty oppor-
tunities for collaboration with other disciplines.

•	 “The development of dual degree programs was 
designed to enhance interdisciplinary collaboration 
within our community which is a critical part of the 
mission.”

•	 “The medical school decided to offer dual degree 
programs because it appreciates and recognizes the 
importance of multidisciplinary fields coming together 
to care for patients and the community. Dual degrees 
complement each other and help healthcare providers 
optimally care for patients and populations.”

•	 “Our MD/MA program is an opportunity for students 
to do graduate level work with individuals focused on 
the humanities. It was developed by faculty in our … 
Department of Social Medicine.”

Recognition of need in medicine
Several institutions indicated that the development of 
their dual-degree program was in response to an exist-
ing need not previously addressed or an emerging need 
in medicine.

•	 “[We hope to] improve the health of populations, 
particularly those in underserved communities, and 
better serve the citizens of [our] state, some areas of 
which have significant public health challenges.”

Fig. 2  Annual Number of Graduates from U.S. Medical Schools with the Largest number of Dual Degree Graduates. The bar indicates the average 
number of MD Graduates, 5-Year Dual Degree Graduates, and 4-Year Dual Degree Graduates per school
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•	 “Recognition of emerging areas of need in medicine 
in general and in our region, in particular, was also 
a major factor, for example in the establishment of 
our newest dual degree, an MD/ M. Eng in collabo-
ration with our College of Engineering. In response 
to the ongoing reorganization of health care delivery 
systems, and the growing awareness of the impact of 
business decisions on health care, … we offer an inno-
vative program for students seeking knowledge in both 
medicine and business administration.”

•	 “The MD/MBA program was established … due to the 
recognition that medical training did not prepare our 
graduates appropriately for the challenges inherent in 
the financial management of health care.”

Expand skill set beyond discipline of medicine
Respondents provided many examples about how their 
dual-degree programs offer medical students the oppor-
tunity to develop competencies beyond those typically 
associated with a medical degree. While the free text nar-
rative for several of the other themes were broad in their 
descriptions, specific skills (associated with specific pro-
grams) were described in this theme:

•	 “[MBA] training … gives students skills … needed for 
careers in administration, entrepreneurship, econom-
ics, finance, consulting, or innovation in healthcare.”

•	 “We recognize the value of the additional organiza-
tional leadership education and training, policy anal-
ysis, and understanding of public policy institutions 
in [MBA] training [for] future physicians to be change 
agents.”

•	 “MPH programs give students additional skills that 
enable them to better serve the citizens of the state 
… some areas of which have significant public health 
challenges,” and they are “essential for persons con-
ducting clinical or community-based research, and/or 
involved with health service organization.”

•	 “We are currently offering a Master of International 
Administration (MAIA) in which students learn how 
to identify, analyze, and manage complex global 
problems that confront modern multi-national insti-
tutions…. Students can be prepared for careers that 
incorporate human rights, disaster management, and 
security management.”

Create leaders in the field
Several respondents commented on the role of dual 
degree programs in teaching leadership skills and provid-
ing opportunities to apply these skills during the training 
period.

•	 “Having additional training makes our graduates 
more likely to be strong leaders in their eventual fields 
of practice and often more equipped to serve their 
community.”

•	 "The [MBA] program confers joint degrees in medicine 
and business and is designed to allow students to rap-
idly take on roles of responsibility and leadership in 
the healthcare sector.”

•	 “Our curricular goal is to produce "transformational 
leaders" in medicine, and we feel these additional 
skills allow them to become such leaders.”

Expand career interests and goals
Several institutions indicated that their dual degree 
programs addressed student interests and provided 
expanded career opportunities.

•	 “Dual/combined degree programs offer students the 
opportunity to pursue additional, deeper learning in 
an area that is both an area of their passion and that 
combines well with the content being learned in medi-
cal school.”

•	 “Clinically trained physicians with the MPH degree 
can take positions in state and local health depart-
ments, the United States Centers for Disease Con-
trol and Prevention, non-profit organizations such 
as community health centers, and health plans. They 
may also work in international contexts.”

•	 “We encourage entrepreneurship, and the joint MD/
MBA degree prepares these students for the invest-
ment and marketing aspects of medicine.”

•	 “Medical students may pursue an additional Mas-
ter of Science degree in clinical and translational 
research, we are working to develop one in basic bio-
medical sciences for students who wish to refine their 
bench research skills without the extended length of a 
Ph.D.”

Further the institution’s vision and mission
Dual degree programs may also serve a role in enhancing 
the institution’s mission and utilizing its strengths.

•	 “[We are] a health sciences university that creates 
knowledge and applies science and discoveries to fur-
ther education, healthcare, and community service 
locally and globally. The main function of the MD/
MPH dual degree program is to support and further 
that mission.”
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•	 “We take advantage of our location at the heart of a 
large university campus with outstanding schools of 
law, economics, and arts & sciences.”

Enhance residency applications
Survey respondents also felt that dual degrees enhanced 
student applications when applying to residency 
programs.

•	 “Our prior dual degree programs have been highly 
successful with outstanding match outcomes and stu-
dents who feel they have expanded skill sets that are 
attractive to residency program directors.”

•	 “[We hope] to provide additional skills and better 
equip our graduates to deliver twenty-first century 
care and improve residency match outcomes”

Attract high quality applicants and faculty
Finally, dual degree programs appear to attract unique 
applicants and faculty to medical schools.

•	 “The establishment of a Department of Public Health 
in the Graduate School of Biomedical Sciences pro-
vided us with the opportunity to establish this pro-

gram, which had been an area of significant interest 
for faculty (particularly those with MD/MPH degrees 
themselves) as well as incoming students, who might 
choose another school simply based on the availability 
of this type of program.”

•	 “We … recognized that these programs provided a 
competitive edge in attracting highly talented students 
to our school.”

•	 “We designed [the MBA] program to be completed 
in 4 years to provide it with a competitive advantage 
and have found that this program is a major factor 
for a cohort of highly qualified students choosing our 
school.”

Discussion
To our knowledge, this study is the first comprehensive 
evaluation of MD/Masters programs in the United States 
that includes a summary of the institutions with the larg-
est of these dual degree programs and their reasons for 
offering them. While a majority of U.S. medical schools 
offer dual degree opportunities for students, few schools 
graduate a relatively large (> 10) number of students in 
these combined MD/Masters programs, and even fewer 
graduate students within a four-year timeline.

Our findings (Fig. 3) revealed several themes consistent 
with our hypothesis that medical schools are recognizing 

Fig. 3  Themes of Transdisciplinarity that Emerged from Allopathic Medical Schools in the United States with many Dual Degree Graduates
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the need and adopting a transdisciplinary approach to 
prepare medical students for the growing complexities 
in healthcare. Dual MD/Masters programs are growing 
well beyond the more dominant MPH and MBA degrees, 
with several schools now offering MD/MS programs as 
alternatives for students interested in research but unable 
to commit to the extra time and expense of pursuing a 
PhD [26]. MS programs focus on several areas includ-
ing genomics, epidemiology, health policy, bioinformat-
ics, and biomedical engineering. These programs provide 
students with training in applying research methods and 
opportunities to design and implement research projects. 
MD/MA programs appear to be wide and varied and 
often capitalize on institutional strengths such as bioeth-
ics, humanities, education, international administration, 
and integrative well-being. The AAMC recently commit-
ted to supporting the integration of arts and humanities 
in medical education. In 2018, Klugman et  al. surveyed 
134 U.S. medical schools regarding their humanities 
content and found that 50.0% of the schools reported 
only 0–25% of students participating in humanities elec-
tives [15]. These programs seem to be addressing gaps 
not included in a conventional medical education cur-
riculum. These gaps could also be addressed by medical 
schools without dual-degree programs with enhance-
ments like scholarly pathways of emphasis.

Transdisciplinarity
Findings from this study revealed that dual degree pro-
grams provide greater opportunities for interprofessional 
work, particularly those related to community-based 
practice. Crismon et  al. recently reviewed the role of 
dual degree programs in Schools of Pharmacy and com-
mented on the interprofessional aspects noting, “Given 
the expansion of dual degree programs over the past dec-
ade, … colleges/schools of pharmacy… are signaling to 
students an acceptance of non-traditional careers either 
inside or outside the profession…Offering dual degree 
programs has the potential to stimulate interprofessional 
and interdisciplinary education, research, and practice, 
which can also impact the culture of the faculty as well as 
students.” [9].

Consistent with prior studies of the benefits of MD/
MPH and MD/MBA programs, our analysis reveals that 
medical schools support these programs to offer students 
additional areas of expertise and to provide opportunities 
to become health system and public health leaders [5, 20, 
24, 25, 27]. In addition, our study revealed that medical 
schools offer these programs to meet the needs of their 
local communities. These needs could encompass serving 
local underserved populations and applying skills related 
to knowledge of healthcare administration and business 
to meet the needs of clinical practice in a region.

Individual Institutional Reasons
This study’s findings also revealed that leaders feel that 
dual degree programs can provide students with greater 
career flexibility, further the school’s mission, attract 
more competitive applicants and improve residency 
match outcomes. The latter finding is supported by a 
recent study by Christensen et  al. which utilized volun-
tary self-reported data from the Texas STAR database 
from 2017–2019 of 115 medical schools. The study com-
pared residency match outcomes between traditional 
MD degree students and dual-degree students. There was 
not a significant difference of obtaining a dual degree on 
overall match rates with MD/MPH, MD/MBA or MD/
PhD applicants as compared to MD applicants [8]. How-
ever, MD/MPH students had a higher rate of choosing 
primary care and had a higher number of interviews. 
Although MD/MPH students had significantly lower 
Step 1 and Step 2 scores as well as the number of ‘Hon-
ors’ grades in clerkships, it did not affect their percentage 
of matching as compared to MD students. This may indi-
cate the strength of the dual degree in compensating for 
other relatively weaker areas in the application. Of note, 
MD/MBA students pursued more competitive specialty 
choices without any decrease in their overall percent-
age of matching into a residency program. The authors 
acknowledge that the Texas STAR database is voluntary 
and subject to survey and selection bias.

Institutional Experience
We have been following the rise of dual degree programs 
over the past several years and wanted to explore the size, 
diversity of options, and underlying reasons for offering 
dual degree programs at other medical schools nation-
ally. Our own experience with the dual degree programs 
has been very positive. Of all the dual degree programs 
offered in our school, only our MD/MPH, MD/PhD and 
MD/MBA student cohorts are determined pre-matric-
ulation, as these are the largest programs and require 
independent coursework tailored to their unique sched-
ules. Integrating the content for both degrees within four 
years has been logistically feasible because coursework 
for pre-matriculation degrees can begin in the sum-
mer prior to starting medical school. In addition, each 
degree program is allocated one half day per week in the 
pre-clerkship phase for coursework, with the remaining 
coursework completed during summer breaks and in the 
final phase of medical school. Masters degree programs 
that have capstone requirements can be completed lon-
gitudinally. Coursework with overlapping objectives to 
the MD degree have been approved by our university as 
shared credits between both degree programs and waiv-
ers exist for certain entrance exams such as the Gradu-
ate Management Admission Test (GMAT). Importantly, 
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tuition for the master’s degree program is reduced for 
dual degree students. Thus far, we have encountered few 
problems related to academic promotion or drop out of 
students unable to fulfill Master’s degree requirements. 
Integrating Masters content with the medical curriculum 
allows students to make and reinforce links to the con-
tent being learned as part of their medical degree. If stu-
dents do not choose to pursue a dual degree, pathways of 
emphasis (no additional tuition) or certificate programs 
(reduced tuition compared to Masters programs) are 
attractive alternatives for students that can also provide 
more expertise and scholarly opportunities in a particu-
lar area of interest [26]. A national consortium of medical 
schools that offer dual degree programs would be helpful 
to establish a database and collect national data regarding 
cost and outcomes.

This study has several limitations. We chose to only 
include those institutions that average 10 or more dual 
degree master’s program graduates per year and not per-
centages as we felt this was a more reliable method of 
identifying programs that had experience with consist-
ent production of dual-degree graduates. Schools with 
a smaller cadre of graduating students may have differ-
ent philosophies and approaches for developing these 
programs. There may be significant logistical barriers or 
lack of resources for these schools that should be consid-
ered. There is a significant investment of time and finan-
cial support needed to establish these programs for both 
the medical school and the school supporting the second 
degree, and some medical schools may have found that 
the number of interested applicants in their pool to be 
too small to justify the effort. In addition, several of the 
participants indicated that the demographic data pro-
vided by the AAMC and online listing of dual degree pro-
grams offered at their institution was not accurate. This 
could have impacted the sample of participating insti-
tutions in this study. We encourage schools to consider 
maintaining their own database of dual degree students 
and consider tracking residency career choice and career 
outcomes. The limitation of the lack of a single, compre-
hensive database has been noted by other authors [22].

Conclusion
This report focused on evaluating the reasons that medi-
cal schools offer dual degree programs and how these 
support a growing recognition of a transdisciplinary 
approach to preparing medical students for a more com-
plex, and rapidly evolving career in medicine. While this 
addresses a need for more broadly-based skills, it may 
lead to unintended consequences. Future studies should 
investigate the demographic differences of students who 
choose these programs, the impact of financial debt 
on students pursuing these programs, any difficulty in 

academic progression and promotion within dual degree 
students given the rigor required to complete an addi-
tional degree during medical school, and specialty choice. 
Follow up studies of alumni of dual degree programs are 
also needed to assess long-term impact on completion of 
residency training and choice of career setting.

Given the benefits described by respondents from our 
study, medical schools without dual degree programs 
should consider exploring the development of these pro-
grams or integrating these new disciplines into existing 
curricula.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​024-​05709-3.

 Supplementary Material 1.

Acknowledgements
We gratefully acknowledge the contributions of our faculty, staff and students 
at the Miller School of Medicine in facilitating the completion of this project. 
We would also like to thank the survey respondents from Harvard Medical 
School, University of California, Los Angeles David Geffen School of Medicine, 
Texas Tech University Health Sciences Center School of Medicine, University 
of Texas at Austin Dell School of Medicine, Perelman School of Medicine at 
the University of Pennsylvania, University of California, San Francisco, School 
of Medicine, University of Wisconsin School of Medicine and Public Health, 
Tulane University School of Medicine, University of North Carolina at Chapel 
Hill School of Medicine, University of Michigan Medical School, Keck School 
of Medicine of the University of Southern California, Emory University School 
of Medicine, New York University Grossman School of Medicine, University of 
California, Irvine, School of Medicine, Baylor College of Medicine, and Johns 
Hopkins University School of Medicine.

Previous presentations
Content from this submission has been presented in the 2021 AAMC GEA 
Southern Regional Conference.

Authors’ contributions
The first draft of the manuscript was written by GA and BI and all authors com-
mented on previous versions of the manuscript. SJ and BC prepared Figs. 1, 2 
and 3 and Table 1. All authors read and approved the final manuscript.

Funding
N/A.

Availability of data and materials
The data that support the findings of this study are available from the Asso-
ciation of American Medical Colleges (AAMC) but restrictions apply to the 
availability of these data, which were used under license for the current study, 
and so are not publicly available. Data are however available from the authors 
upon reasonable request and with permission of the AAMC.

Declarations

Ethics approval and consent to participate
The University of Miami Institutional Review Board (IRB number 20210381) 
approved the study. Informed consent was obtained from all respondents.

Consent for publication
Yes.

Competing interests
The authors declare no competing interests.

https://doi.org/10.1186/s12909-024-05709-3
https://doi.org/10.1186/s12909-024-05709-3


Page 13 of 13Agarwal et al. BMC Medical Education          (2024) 24:766 	

Received: 8 October 2023   Accepted: 25 June 2024

References
	1.	 AAAS. ARISE II: Unleashing America’s Research & Innovation Enterprise. 

American Academy of Arts and Sciences; 2013 [accessed 2022 Septem-
ber 8]. Available from: https://​www.​amacad.​org/​publi​cation/​arise-​ii-​unlea​
shing-​ameri​cas-​resea​rch-​innov​ation-​enter​prise.

	2.	 AAMC. Available from: https://​www.​aamc.​org/​data-​repor​ts/​curri​
culum-​repor​ts/​data/​combi​ned-​degre​es-​or-​early-​accep​tance-​progr​ams. 
Accessed 8 Feb 2022. 

	3.	 AAMC. Data Warehouse, APP_BIO and STUDENT_IND tables. 2020 July 15 
ed.

	4.	 Aerden AR, Hanna.  Available from: https://​ecahe.​eu/​wp-​conte​nt/​uploa​
ds/​2021/​06/​Guide​lines-​for-​Good-​Pract​ice-​for-​Award​ing-​Joint-​Degre​es.​
pdf. [Accessed 2023].

	5.	 Andriole DA, Jeffe DB, Tai RH. Characteristics and career intentions of 
MD-MPH program graduates: a national cohort study. Public Health Rep. 
2016;131(4):637–49.

	6.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.

	7.	 Brazile T, Hostetter Shoop G, McDonough CM, Van Citters DW. Promoting 
innovation: Enhancing transdisciplinary opportunities for medical and 
engineering students. Med Teach. 2018;40(12):1264–74.

	8.	 Christensen BR, Becnel CM, Chan LP, Minetos PD, Clarke JF, Kahn MJ. A 
comparison of match outcomes between traditional medical degree and 
dual-degree applicants. PLoS ONE. 2020;15(12): e0244147.

	9.	 Crismon ML, Albright FS, Canney DJ, Das NG, Mehanna AS, Welage 
LS, et al. The role of dual-degree programs in colleges and schools of 
pharmacy: The report of the 2008-09 research and graduate affairs com-
mittee. Am J Pharm Educ. 2009;73(8):S6. https://​doi.​org/​10.​5688/​aj730​
8S06.

	10.	 Education WFfM. [accessed 2023 February 18]. Available from: https://​
wfme.​org/​downl​oad/​maste​rs-​stand​ards-​2016/.

	11.	 Guest G, MacQueen KM, Namey EE. Applied thematic analysis. SAGE Pub-
lications, Inc.; 2012. Available from:https://​doi.​org/​10.​4135/​97814​83384​
436.

	12.	 Harris R, Kinsinger LS, Tolleson-Rinehart S, Viera AJ, Dent G. The MD–MPH 
program at the University of North Carolina at Chapel Hill. Acad Med. 
2008;83(4):371–7.

	13.	 Huwendiek S, Scheffer C. Master’s degrees in medical education. Med 
Teach. 2006;28(7):664–664.

	14.	 Jasani S. Using a one health approach can foster collaboration through 
transdisciplinary teaching. Med Teach. 2019;41(7):839–41.

	15.	 Klugman CM. Medical humanities teaching in North American allopathic 
and osteopathic medical schools. J Med Humanit. 2018;39(4):473–81.

	16.	 McGhee G, Marland GR, Atkinson J. Grounded theory research: literature 
reviewing and reflexivity. J Adv Nurs. 2007;60(3):334–42.

	17.	 McIntosh EW, Morley CP. Family Medicine or Primary Care Residency 
Selection. Fam Med. 2016;48(5):385–8.>

	18.	 Nayna Schwerdtle P, Horton G, Kent F, Walker L, McLean M. Education 
for sustainable healthcare: a transdisciplinary approach to transversal 
environmental threats. Med Teach. 2020;42(10):1102–6.

	19.	 Osbourne AG, Johnson RE, Hinish C, Ahmed K. The significance of an 
MBA degree for a podiatric physician—is it worth it? A survey study. J Am 
Podiatr Med Assoc. 2018;108(6):494–502.

	20.	 Patel MS, Arora V, Patel MS, Kinney JM, Pauly MV, Asch DA. The role of MD 
and MBA training in the professional development of a physician: a sur-
vey of 30 years of graduates from the Wharton Health Care Management 
Program. Acad Med. 2014;89(9):1282–6.

	21.	 Patton MQ. Qualitative Research & Evaluation Methods: Integrating 
Theory and Practice. SAGE Publications; 2014.

	22.	 Reilly JM, Plepys CM, Cousineau MR. Dual MD–MPH Degree Students 
in the United States: Moving the Medical Workforce Toward Population 
Health. Public Health Rep. 2021;136(5):640–7.

	23.	 Saleh M, Weinberg D, Sinha Y. Innovative intercalated degrees at 
a modern medical school in the United Kingdom. Med Teach. 
2014;36(2):180–180.

	24.	 Sherrill WW. Dual-degree MD-MBA students: a look at the future of medi-
cal leadership. Acad Med. 2000;75(10):S37–9.

	25.	 Sherrill WW. MD/MBA students: an analysis of medical student career 
choice. Med Educ Online. 2004;9(1):4353.

	26.	 Stanford. [accessed 2022 February 8]. Available from: https://​med.​stanf​
ord.​edu/​educa​tion/​dual-​degree-​progr​ams.​html.

	27.	 Sullivan WM, DeVolder J, Bhutiani M, Neal KW, Miller BM. The MD–MEd 
Joint-Degree Program at Vanderbilt University: Training Future Expert 
Medical Educators. Acad Med. 2017;92(8):1124–7.

	28.	 Taylor BS, Mazurek PH, Gutierrez S, Tyson J, Futrell S, Jackson J, et al. 
Educational outcomes of a 4-year MD-MPH dual-degree program: high 
completion rates and higher likelihood of primary care residency. Acad 
Med. 2022;97(6):894–8. Available from: https://​doi.​org/​10.​1097/​ACM.​
00000​00000​004603.

	29.	 Tekian AS, Taylor DC. Master’s degrees: Meeting the standards for medical 
and health professions education. Med Teach. 2017;39(9):906–13.

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

https://www.amacad.org/publication/arise-ii-unleashing-americas-research-innovation-enterprise
https://www.amacad.org/publication/arise-ii-unleashing-americas-research-innovation-enterprise
https://www.aamc.org/data-reports/curriculum-reports/data/combined-degrees-or-early-acceptance-programs
https://www.aamc.org/data-reports/curriculum-reports/data/combined-degrees-or-early-acceptance-programs
https://ecahe.eu/wp-content/uploads/2021/06/Guidelines-for-Good-Practice-for-Awarding-Joint-Degrees.pdf
https://ecahe.eu/wp-content/uploads/2021/06/Guidelines-for-Good-Practice-for-Awarding-Joint-Degrees.pdf
https://ecahe.eu/wp-content/uploads/2021/06/Guidelines-for-Good-Practice-for-Awarding-Joint-Degrees.pdf
https://doi.org/10.5688/aj7308S06
https://doi.org/10.5688/aj7308S06
https://wfme.org/download/masters-standards-2016/
https://wfme.org/download/masters-standards-2016/
https://doi.org/10.4135/9781483384436
https://doi.org/10.4135/9781483384436
https://med.stanford.edu/education/dual-degree-programs.html
https://med.stanford.edu/education/dual-degree-programs.html
https://doi.org/10.1097/ACM.0000000000004603
https://doi.org/10.1097/ACM.0000000000004603

	Beyond the M.D.: Transdisciplinary approaches of high-volume dual degree M.D.Masters programs at U.S. allopathic medical schools
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusions 

	Practice points
	Introduction
	Methods
	AAMC data request and quantitative analysis
	Participant sampling
	Survey development & data collection
	Qualitative data analysis

	Results
	Survey analysis of institutional perspectives
	Interdisciplinary collaboration
	Recognition of need in medicine
	Expand skill set beyond discipline of medicine
	Create leaders in the field
	Expand career interests and goals
	Further the institution’s vision and mission
	Enhance residency applications
	Attract high quality applicants and faculty

	Discussion
	Transdisciplinarity
	Individual Institutional Reasons
	Institutional Experience

	Conclusion
	Acknowledgements
	References


