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ABSTRACT 
Additional knowledge, attitudes and skills are required for 
the next generation of medical students as they expand the 
traditional focus on individual patients to include popula-
tion-based health and scholarly investigation. The Warren 
Alpert Medical School of Brown University (AMS) is initiat-
ing a master’s degree program as a key component of the new 
Primary Care-Population Medicine program at AMS leading 
to both a Doctorate in Medicine (MD) and Master of Science 
in Population Medicine (ScM) degrees in four years. The 
ScM is composed of a series of nine courses, integrated into 
the four-year MD curriculum, as well as a thesis. Additional 
attention will be given to leadership and quality improve-
ment training. The goal is to produce graduates competent 
in the care of individual patients, panels, communities, and 
populations. 

KEYWORDS:  Population health; Undergraduate Medical 
Education; Curriculum

INTRODUCTION

Expanding the traditional focus on individual patients to 
include population-based health and scholarly investiga-
tion are core principles of current undergraduate medical 
education. The American Association of Medical Colleges 
(AAMC) via its Medical School Objective Project (MSOP) 
Report II, notes the importance of ‘‘a population health per-
spective which encompasses the ability to assess the health 
needs of a specific population, implement and evaluate 
interventions to improve the health of that population.”1 
The Warren Alpert Medical School of Brown University 
(AMS) leadership, encouraged by stakeholders across Rhode 
Island in healthcare, government, and academia, recognized 
and responded to the need for increasing its educational 
efforts regarding population medicine by increased attention 
to this topic in the curricula for all students. In addition, 
motivated by the need to produce physicians who care for 
patient panels, communities and populations, as well as 
individual patients, AMS created the Primary Care-Pop-
ulation Medicine (PC-PM) program. The impetus for this 
program was supported by the Institute of Medicine 2012 
report that strongly encouraged consolidation of primary 
care and public health, “in ways that will yield substantial, 

lasting improvements in the health of individuals, commu-
nities, and populations.”2 Early in the development of the 
new PC-PM program, program faculty felt it vital for stu-
dents in this program to have mastery of population medi-
cine, defined by Kindig as “the health outcomes of a group 
of individuals, including the distribution of such outcomes 
within the group.”3 This skill set must be robust in devel-
oping future clinicians, educators, investigators and leaders 
who can contribute to scholarly investigation in the field.

This report describes the rationale and structure of a novel 
master’s degree program that is a key component of AMS’ 
PC-PM program leading to both a Doctorate in Medicine 
(MD) and Master of Science in Population Medicine (ScM) 
degrees in four years. The Master’s program in Population 
Medicine may be the first of its kind in the US. Embedded 
in Brown’s ScM program is a thesis model that conforms to 
the AAMC’s Population Health Perspective Panel guidelines 
which state that medical students must be able to define and 
describe a population or community and must understand 
the methodology needed to gather this health information.1

As described in detail elsewhere in this edition of the 
Rhode Island Medical Journal, faculty leadership and PC-PM 
Working Groups began designing the Master’s degree in 2012. 
Originally, there were discussions about having students 
pursue master’s degrees in public health, medical educa-
tion or even public policy. Brown University has outstand-
ing resources and educational experiences in these areas, 
including existing master’s programs in Public Health and 
Public Affairs. However, after long productive deliberations 
about the pros and cons, the PC-PM leadership and Working 
Groups chose a less traditional, and perhaps more arduous 
path by designing a completely new degree. This innovation 
was selected for content, pedagogic and pragmatic reasons. 
The most significant content factor was a clear sense that 
students would require a different subset of knowledge, atti-
tudes, and skills than those provided by existing master’s 
programs if they were to be successful in providing care to 
individuals, patient panels, communities, and populations in 
a complex, rapidly evolving US healthcare delivery system. 
Although a new master’s degree program required much 
more up-front curriculum design, resource acquisition, and 
regulatory steps, once assembled, it would be more rapidly 
adaptable as healthcare evolves and can be constructed to 
focus on producing physician-leaders, well versed in popu-
lation medicine and engaged in relevant scholarship. At the 
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same time other pragmatic decisions involving the degree 
were made. For example, medical student debt is related to 
career choice;4 since this program is designed to encourage 
careers in primary care, increasing the tuition burden with 
a master’s degree was thought to be counter-productive. In 
order to control tuition costs for students enrolled in the 
PC-PM program, AMS senior level administrators and pro-
gram faculty made the decision to design the degree with-
out the requirement of additional tuition cost to students. 
Additionally, scheduling and calendar conflicts between 
medical school courses and university courses are com-
mon issues faced around the country, including at Brown. 
Constructing a new master’s program from scratch allowed 
intentional design and flexibility in scheduling to fit both 
the developmental stage of the learner and to integrate 
relatively easily with students’ other scheduled curricular 
requirements. The goal was to provide the right experiences 
at the appropriate times for PC-PM students in a synergistic,  
complementary fashion. 

In 2014, after several stages of a rigorous review process, 
the Brown University Corporation approved a medical 
school initiative to offer the ScM degree in Population Med-
icine in conjunction with the MD degree. The program will 
receive its initial cohort of up to 24 first-year medical stu-
dents in Fall 2015. This initiative consists of a didactic nine-
course sequence delivered over four years that is focused on 
health disparities and social determinants of health, biosta-
tistics, epidemiology, intersection between clinical and pop-
ulation medicine, leadership, health care systems and has 
a research requirement that culminates in a master’s the-
sis (see Table 1). Parts of the curriculum will be delivered 
to all AMS students, but some are unique to this program. 
All ScM students will take the same coursework; however 
their scholarly investigations leading to a thesis will be  
individually based. 

CURRICULAR ELEMENTS

The master’s curriculum requires students to develop 
research skills and scientific writing proficiency and 
demonstrate these in a thesis.5 The ScM thesis could be 1) 
Descriptive Research - examining population patterns of a 
health-related outcome; 2) Investigative Research - quanti-
fying the relation between an intervention or exposure and 
a health-related outcome; 3) Health Policy Research – devel-
oping and evaluating policy uptake and impact; 4) Program 
Evaluation – assessing the efficacy of a population-based 
intervention intended to prevent or control a poor health 
outcome; or 5) Quality Improvement or Patient Safety 
Research – examining a medical practice or institution’s 
compliance with establish guidelines or quality indicators.

Barriers have been identified that impede student research 
during medical school.6,7 (See Table 2.) Successful strategies 
of medical school investigative initiatives for students are 
diverse. Formal curricular structures to optimize scholarly 

efforts commonly involve long-term basic science or clinical 
investigative efforts. Models may include a specific student 
research scholar track or longitudinal elective,8 formal pop-
ulation-based research time,6 curricular or non-curricular 
research electives,10, 11 leaves of absence, and departmental 
or medical school-level research infrastructure including 
research workshops.11 These structural components may 
be aided by having a student research coordinator or dean  
leading the program.12

During the first academic medical school year (see Table 
1), ScM candidates will participate in a newly established 
medical school course, Research Methods in Population 
Medicine, led by two experienced faculty (MM and EF). This 
course will prepare students to develop and demonstrate the 
necessary research skills to formulate a population medicine 
research question and then design and conduct an investiga-
tional study culminating in a manuscript to satisfy thesis 
requirements. Its educational objectives include having (1) 
students interpret relevant population health literature and 
analyze its applicability to community-based practice; (2) 
compose a research question and formulate a study design 
to examine it; (3) use biostatistics and epidemiologic meth-
odology in their research design; (4) demonstrate commit-
ment to responsible conduct of research and employ these 
values in working with an IRB and human subjects; (5) inter-
pret data in the context of the proposed research question, 
and (6) disseminate their research findings including creat-
ing a poster presentations and composing a manuscript of  
publishable quality.

The course will use multiple educational components 
including online modules to prepare students for in-person 
and online discussions. Students will learn different study 
designs to utilize in answering their specific research ques-
tion. They will develop basic quantitative and qualitative 
data- analysis skills and have access to faculty with exper-
tise in these areas. There will be content to educate students 
about conflict of interest, responsible conduct of research, 
research misconduct and research finances that interface 
with research ethics. Additionally, multiple interactive 
journal clubs will be held regularly to have students develop 
and obtain mastery in critically reading and assimilating the 
medical literature in this field.

A representative example of the curriculum content is 
its focus on quality improvement in health care and use of 
patient and community safety data. An online class discus-
sion will formulate a research study to answer a specific 
quality improvement issue, such as “Reducing the number 
of avoidable hospital re-admissions.” Preparatory assigned 
readings for this module explore issues in measuring quality 
in health care. In-class discussion will access implementa-
tion barriers and opportunities for improvement. A journal 
club will examine a published hypothesis-based quality 
improvement intervention and its research methodology.

In a large survey of faculty clinical investigators, 98% of 
respondents identified lack of a mentor as a prime limitation 
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Table 1. Master of Science (ScM) in Population Medicine Timeline

THESIS TIMELINE DEGREE COURSEWORK

Medical School Year One

Overview Meeting with PC-PM students

• Thesis topics/list of mentors

• Timeline and policies

• Resources available

Health Systems and Policy I (MED 2010)

• Elizabeth Tobin Tyler, JD

 Assistant Professor of Family Medicine

• Gowri Anandarjah, MD

 Professor of Family Medicine

Research Methods in Population Medicine (MED 2030)

• Michael Mello, MD, MPH

 Professor of Emergency Medicine

• Edward Feller, MD

 Clinical Professor of Medicine

Individual Student Meetings 

• Approach to clinical investigation

• Discuss research interests

• Discuss potential mentors

Development of Thesis Proposal

• Selection of thesis mentor (and reader)

• Meeting with thesis mentor

• Completion of thesis proposal form and submission for approval

Thesis Proposal Submission 

• Thesis proposal due to ScM director

• Summer 1 proposed milestones due

Human Subject Protection Training

Summer Between Medical School Year One and Two

Summer Research Assistantship with thesis mentor  

for project-related work

Health Systems and Policy II (MED 2040)

• Elizabeth Tobin Tyler, JD

 Assistant Professor of Family Medicine

Quantitative Methods (MED 2045)

• David Anthony, MD, MSc

 Associate Professor of Family Medicine

Independent Study – Thesis Research (MED 2980)

• Varied Faculty

Medical School Year Two

Continued work on research project with mentor

• Use scholarly concentration time and independent learning time

• Check-in meetings with Drs. Mello and Feller on progress of project

Present summer research at AMS Symposium

Leadership (MED 2046)

• Brian Clyne, MD

 Associate Professor of Emergency Medicine

Medical School Year Three

Continued work on research and/or writing thesis manuscript  

including use of LIC free ½ days 

Clinical and Population Medicine I (MED 2050)

Clinical and Population Medicine II (MED 2060)

• Jordan White, MD, MPH

 Assistant Professor of Family Medicine

• Alison Riese, MD, MPH

 Assistant Professor of Pediatrics

Individual Student Meetings 

• Discussion of fifth-year pathway for ScM

• Plan research time into 4th year schedule

• Discussion on writing manuscripts, targeting journal for publication

Medical School Year Four

Thesis manuscript development continues

• Submit thesis to thesis mentor (and reader if appropriate)  

 for review and comment

• Submit manuscript to peer reviewed journal

• Present research findings at conference

Submit thesis to Brown University Graduate School

Capstone Seminar in Population Medicine (MED 2070)

• Jeffrey Borkan, MD, PhD

 Professor of Family Medicine
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to trainee.7 A unique component of the AMS ScM program 
confronts this vital element with multiple levels of mentor-
ship. The master’s thesis project has two dedicated senior 
faculty (MM, EF) leading the program, advising students 
in choosing a mentor, implementing a population-based 
research project and collaborating longitudinally with the 
students throughout their progress through the degree pro-
gram. An innovative feature of the program is assembling a 
cohort of productive faculty members as potential master’s 
thesis mentors. The thesis mentor-ScM mentee collabora-
tion will be a multiyear relationship that will allow for a 
substantive project of publishable quality. Each thesis men-
tor will receive an annual stipend. Additionally, students 
have the option of having an additional mentor as a thesis 
reader. Thesis readers do not have the continuous relation-
ship but rather a focused expertise or data set that they will 
share with the student and agree to later review the student’s 
final thesis manuscript.

THESIS PROJECTS

All course content and each student’s research project is 
designed to be completed over four years of study integrated 
with the entire medical school curriculum. ScM program 
time is built into the schedules during each academic year. 
Students will be supported by a medical school stipend to 
work with their mentor on the research project during the 
summer between the first and second academic years. This 
dedicated block of time allows for a project’s foundation 
to be established and built upon during the remaining aca-
demic years. A few students may choose additional time to 
complete the degree requirements; thus, students have the 
option to utilize a fellowship year between years three and 
four to advance their research project. 

Student thesis projects will be varied and may use both 
qualitative and quantitative research methodology. They 
could include policy evaluation at either a state or institu-
tional level. An example would be examining the state ‘s 
prescription monitoring program’s uptake by health provid-
ers and its impact on prescribing patterns. It could address 
implementation of an interpersonal violence screening pro-
gram within a primary care practice and linking victims to 
community resources. Another example would be a quality 
improvement project within a clinical practice that measure 

adherence to established disease specific quality indicators, 
such as a diabetes monitoring initiative or methodologies for 
further engaging patients using advanced electronic health 
record patient portals. 

There is structured course content on scientific writing, 
constructing a manuscript, selecting an appropriate journal 
for submission and the peer review process. Additionally 
students will develop and demonstrate the skill in creat-
ing a scientific poster presentation. Students will have also 
access to other university resources, including a component 
of Brown’s Writing Center based at AMS, to assist them in 
manuscript development. 

DISCUSSION

We anticipate that this initiative will advance an AMS 
culture of student scholarship and create an incubator 
for improved and increased student research productiv-
ity. Elements of the program that can contribute to a sus-
tained student investigational infrastructure include (1) a 
Research Methods course in the curriculum; (2) establish-
ment of a roadmap for all students to approach their entry 
into research endeavors; and 3) integration of existing insti-
tutional resources (dedicated medical librarian, statistical 
support, AMS-specific Writing Center and Writing Fellows 
Program) to support medical student research.

Concerns about this program range from apprehensions 
about the level of rigor to whether the required course work 
and thesis can be completed in four or even five years. Other 
concerns include the long-term commitment of scholarly 
mentor and sites and whether thesis projects will be con-
sidered “added value” to the institutions supporting this 
initiative. Most notably, since students will have freedom 
of choice regarding careers, there are concerns that students 
will not enter primary care or generalist fields and that the 
additional knowledge, attitudes, and skills acquired during 
the PC-PM program will not be put to use. However, having 
expertise in population medicine in other fields outside of 
generalist medicine also confers important benefits.

Evaluation of the program will include collecting prospec-
tive data on the effectiveness of the ScM program, measuring 
short- and long-term results of quality and quantity of schol-
arly publications and presentations as well as effects on grad-
uates’ career choices and productivity. We will continuously 

Table 2. Barriers to medical student research13 and ScM strategies for success

Barrier Strategy for Success

Limited training in research methods Research methodology curriculum; journal club

No protected time for research Dedicated curricular time for independent ScM project study,  

summer research assistantship stipend

Lack of a supportive research environment Medical school librarian; statistical support; two senior faculty advisors

Poor scholarly writing skills AMS Writing Center component of Brown University Writing Center,  

scientific writing sessions embedded in curriculum
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monitor the ScM curriculum by pre- and post-curriculum 
assessment measures and by student course evaluations.14 
In addition, the PC-PM program will follow graduates as 
they progress to residency and beyond, measuring markers 
related to program success. We anticipate that such a major 
initiative will continually evolve. Ongoing evaluation of 
data will drive assessment documenting achievements as 
well as identifying limitations and gaps.

This unique curriculum fulfills a vital gap in medical edu-
cation – a structured, didactic program to develop physician 
leaders who have a population-based emphasis in their clin-
ical, investigational, teaching and administrative careers. 
Program graduates will be sophisticated proponents and prac-
titioners of population medicine as well as future productive 
clinical investigators. This master’s program in Population 
Medicine, perhaps the first in the US, may provide a valu-
able example to other medical schools and be translatable  
to other health professional colleges and universities.
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