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ABSTRACT
Nutrition plays an important role in health promotion and disease prevention and treatment across the lifespan. Physicians and other healthcare
professionals are expected to counsel patients about nutrition, but recent surveys report minimal to no improvements in medical nutrition
education in US medical schools. A workshop sponsored by the National Heart, Lung, and Blood Institute addressed this gap in knowledge
by convening experts in clinical and academic health professional schools. Representatives from the National Board of Medical Examiners, the
Accreditation Council for Graduate Medical Education, the Liaison Committee on Medical Education, and the American Society for Nutrition
provided relevant presentations. Reported is an overview of lessons learned from nutrition education eﬀorts in medical schools and health
professional schools including interprofessional domains and competency-based nutrition education. Proposed is a framework for coordinating
activities of various entities using a public–private partnership platform. Recommendations for nutrition research and accreditation are provided.
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Advancing Nutrition Education, Training, and
Research for Medical Students, Residents, Fellows,
Attending Physicians, and Other Clinicians:
Building Competencies and Interdisciplinary
Coordination
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be applied to benefit patients throughout the healthcare
spectrum.
To address these topics, the National Heart, Lung, and
Blood Institute (NHLBI) of the NIH convened a workshop on
the 7–8 September, 2017, that included an interdisciplinary
team of over 50 clinicians and educators with expertise in
medical nutrition, NIH representatives from other nutritionrelated institutes, locally interested graduate and undergraduate medical students, and other healthcare professionals
with expertise in academic medicine. This effort followed a
2012 NHLBI workshop that reviewed the contributions of the
Nutrition Academic Award (NAA), an initiative conducted
among 21 medical schools from 1998 to 2005. Curricular
objectives, teaching tools, assessment methodologies, and
examination questions for the National Board of Medical
Examiners (NBME) were developed through the NAA (1, 2).
These accomplishments provided a good start; however, the
absence of ongoing infrastructural support limited sustainability and advancements in subsequent years. Manuscripts
endorsing the premise and goals of the NAA motivated
renewed efforts to proceed with next steps (3–7).
The latest workshop was organized to advance the 2012
workshop goals and identify research gaps and other factors
limiting progress towards successful implementation of
medical nutrition education. There was further intent to
formulate a framework for optimal adaptation of the NAA
curriculum guide within the shifting model of education
in physician training. Experts in nutrition, metabolism,
and lifestyle medicine shared perspectives, deliberated on
existing nutrition programs, and considered new culinary
medicine interests and emerging priorities. High priorities
included updating the curriculum guide, formalizing new
and evolving topic areas, developing realistic models for
implementing clinical nutrition care, and evaluating competencies and skills. Broader understanding of important
integrative educational components and potential strategies
to move a multidimensional integrated plan forward were
achieved.
This paper summarizes the discussions, case studies, and
the coordinated integrated effort needed to achieve workshop
goals. The overall goal is to equip trainees with improved
nutrition assessment and counseling skills, competencies to
make referrals to appropriate providers, and increased awareness of available resources needed to optimize patient care.
Research needed to compare outcomes and inform future
interprofessional education and training is also summarized.

The Evolving Model of Medical Nutrition
Education Then and Now: Historical
Perspectives and Lessons Learned
In 1985, based on results of a survey of 45 US medical schools,
the National Academy of Sciences recommended at least
25 h of nutrition education in undergraduate medical
education (UME) (8). The American Society for Clinical
Nutrition’s [ASCN; renamed as the American Society for
Nutrition (ASN)] Committee on Medical/Dental School and
Residency Nutrition Education recommended a minimum
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Nutrition and dietary behaviors are major contributors
to the development and management of chronic diseases
including obesity, cardiometabolic disease, and cancer, but
healthcare providers remain inadequately trained to initiate
or effect patient change (1–3). Adherence to recommended
eating patterns can reduce risk and extend quality of life,
but consistent and coordinated approaches to assuring the
education, training, and competency of healthcare providers
remain inconsistent (4, 5).
Physicians are on the frontlines of patient care. Their
combined diagnostic and patient counseling skills are vital in
initiating and sustaining ongoing follow-up and facilitating
patient adherence to prevention and treatment strategies.
Health professionals including dietitians and nutritionists, nurse practitioners (NPs), physician assistants (PAs),
pharmacists, dentists, and others also play an important
role in integrating nutrition and diet interventions in
a coordinated interprofessional practice model that can

included in required courses at BUSM (13). Subscores on
the United States Medical Licensing Examination (USMLE)
steps I and II improved. Finally, a cross-sectional electronic
survey of first-year to fourth-year medical students including
6 knowledge and 4 self-efficacy nutrition questions showed
that students desired more training in counseling and
referrals to other healthcare professionals and community
resources. Several groups of interested medical students are
now involved in extracurricular and curricular nutrition
efforts in other universities, including Columbia University,
University of North Carolina, Harvard University, Northwestern University, and Tufts University.
Since the 2012 NIH workshop, several professional societies reviewed program practices and provided recommendations. In 2013–2014, 2 bills advocating nutrition education of physicians were introduced into the US Congress
(15,16). Legislative progress is limited but interest in culinary
medicine, applied nutrition training, competency, and skill
development has increased. Several societies and groups
approached the LCME to update nutrition questions in
the exams, and nutrition champions or advocates have
recommended a national medical board for obesity and
physician nutrition specialists (4, 17, 18). Needs for interprofessional education to be a component of medical
education (18), the development of a coordinating center (4),
and the involvement of other government centers, such as
Nutrition Obesity Research Centers, in nutrition education
and training (7) were also articulated. Nutrition Obesity
Research Centers are primarily focused on obesity and
nutrition research, but the potential to leverage these resources towards nutrition education and training were identified. The following case studies offer further examples of
successful approaches towards providing medical nutrition
education.
Case study 1: Brody School of Medicine, East Carolina
University
The Brody School of Medicine includes nutrition education in both UME and family medicine curricula. Brody
integrated nutrition into the basic science and introductory
clinical courses, Family Medicine clerkships, and an elective,
as championed by at least 1 physician and a registered
dietitian nutritionist and supported by the senior associate
dean for curriculum. The current program is under 25
h because of competing priorities, including mandates
from the accrediting agency to reduce total curriculum
hours. Assessment of clinical nutrition skills occurred
within the objective structured clinical examination cases.
Curriculum renewal resulted in consensus regarding the
requirement for several recommended competencies (19) as
follows:

r Perform basic nutritional assessment in the inpatient
setting and recognize when patient needs to be fed.

r Perform basic nutritional assessment in the outpatient
setting.
Advancing medical nutrition education
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of 44 h (9). Consensus on nutrition content in the medical
school curriculum remains an ongoing challenge, particularly because of integrated curricula and how hours are
counted, more online learning and use of class time for
problem solving and discussion (4). In residency and fellowship programs, little medical nutrition education is provided.
During the 1980s, the Nutrition in Medicine (NIM) program,
a web-based interactive medical nutrition education teaching
tool with case studies, was developed at the University of
North Carolina, Chapel Hill, and offered free of charge to all
US medical schools (10). In 1983, a prototype of a National
Nutrition Test Item Bank was developed at the University
of Alabama Birmingham in conjunction with the ASCN
Committee on Nutrition Education and was deemed viable to
address student assessment. Since then, several websites for
health professionals have offered links to educational materials including lectures, modules, interactive videos, blogs, and
books related to medical nutrition. In addition to nutritionrelated societies such as the Academy of Nutrition and
Dietetics, ASN, the American Association for Parenteral and
Enteral Nutrition (ASPEN), the North American Society for
Pediatric Gastroenterology, and The Obesity Society, other
societies and institutions such as the American Academy
of Pediatrics, the American Academy of Family Physicians,
and the American Association of Medical Colleges (AAMC)
provide access to peer-reviewed material.
Over the course of the NAA (1998–2005), the 21 funded
medical schools developed educational efforts focused
on advancing the diet-related guidelines of the National
Cholesterol Education Program organized and developed
by the NHLBI (2). The NAA schools adopted a variety
of approaches (11, 12) and different educational priorities.
Common goals included: 1) Establish clear nutrition objectives; 2) Collaborate with the NBME, the AAMC, and
the Accreditation Council for Graduate Medical Education
(ACGME); 3) Identify how objectives would be nationally
standardized and evaluated; and 4) Establish a Coordinating
Center to help implement and sustain medical nutrition
education.
Evolving models of education and training require a
national approach to integrating nutrition across the curriculum supported by teaching faculty and medical school
leadership. Pedagogies now emphasize active learning models focused on competencies such as culinary exercises, small
group interactions, and hands-on community involvement.
In 2006, Boston University School of Medicine (BUSM)
created a novel model of medical nutrition education involving students and including student-mentored extracurricular
activities to develop, evaluate, and sustain nutrition medicine
education (13, 14). Teaching hours in nutrition increased by
>5-fold at BUSM, with >108 h of nutrition-related content
in the curriculum in 2017–2018. Subsequently, >80% of
the NAA curriculum guide was covered across 4 y of
UME. Using a medical education database required for full
accreditation surveys reviewed by the Liaison Committee
on Medical Education (LCME), nutrition was identified in
the top 5 out of 32 behavioral and socioeconomic subjects

r Counsel patients on basic public health nutrition issues gathering), knows how (interpretation/application), shows

Case study 2: nutrition education for medical students
in rural areas, University of Mississippi
Mississippi is a rural and poor state with multiple health
and healthcare challenges, whose residents could benefit
from changes in dietary practices and improved access to
affordable healthy food. In 2016 the University of Mississippi
Medical Center restarted the Department of Preventive
Medicine, residing in both the School of Medicine and
the John D. Bower School of Population Health. The
Department of Preventive Medicine aims to transform health
care into a system that values prevention over cure, effectively
addresses psychosocial, behavioral, and community factors
that influence health, and implements evidence-based interventions for populations as well as individuals. Central to the
departmental mission is a commitment to educate medical
students and residents regarding nutritional factors that
predispose people to chronic diseases, particularly residents
in rural, underserved areas.
Led by the Population Health Education Workgroup,
nutrition education courses and experiential learning activities were added across all 4 y of UME. The revised
curriculum draws from the social science literature in
rural health and best practices in competency-based nutrition education, including the NIM program. Nutrition
was integrated into organ system education for first-year
and second-year students, use of standardized patients
was employed during the third year, fourth year students
participated in competitions that involved interdisciplinary
clinical cases with nutrition content embedded within them.
Practice opportunities were designed to increase student
awareness of community-based nutrition resources and
services.

Medical Education Evolution from Knowledge
Acquisition to Knowledge Application: UME to
GME—Role and Implementation of Entrustable
Professional Activities
Changing paradigms in medical education foster high standards of learner achievement and success. These evolving
concepts affect learners across the continuum of medical
education and, therefore, it is important to consider the
entire continuum from UME to graduate medical education
(GME) and continuing medical education (CME). In 1990
Miller (20) described a pyramid of 4 stages of clinical competence showing progressive accomplishments: knows (fact
1184S
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(demonstration of learning), does (performance integrated
to practice). Miller’s pyramid has aided educators in thinking
about learner assessment where knowledge is primary in the
first 2 levels, and behaviors or skills are embedded in the
upper portions of the pyramid.
As the concepts of assessment tied to achievement
have progressed, new nomenclature has been identified.
The ACGME established 6 competencies (patient care,
medical knowledge, systems-based practice, practice-based
learning, professionalism, and interpersonal and communication skills). There are additional subcompetencies
to further define developmental progression in specific
areas.
Entrustable professional activities (EPAs) are those activities or specific tasks that define a profession or specialty
related to a particular role (21). EPAs were developed across
various disciplines in GME, and the AAMC has established
13 core EPAs related to the completion of UME for those
entering residency (22).
All of the gastrointestinal societies (the American Association for the Study of Liver Diseases, the American
College of Gastroenterology, the American Gastroenterological Association, the American Neurogastroenterology and
Motility Society, the American Society for Gastrointestinal
Endoscopy, and the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition) in a group
called the Oversight Working Network, convened to create
EPAs for gastroenterology, hepatology, and nutrition. Based
on the gastrointestinal Core Curriculum, it accounted for
changing paradigms in medical education, health care, and
technology (23). In total, 13 EPAs (24) were identified
including 1 specific to nutrition: “Assess nutritional status
and develop and implement nutritional therapies in health
and disease” (25).
Each EPA includes the following: title, detailed description, behaviorally anchored objectives in knowledge,
skills, and attitudes, a list of ACGME competencies related
to the EPA, the list of reporting milestones to achieve
mastery, the time expected to achieve a level of unsupervised
practice, suggested assessments, identification of who will
make the entrustment decision, and finally, implications
of entrustment. A toolbox was created to assist evaluators
of trainees to aid in tracking, evaluation, and required
reporting.
Program directors can use the Nutrition EPA to tailor
educational curricula to fit within a particular program’s
framework. Flexibility exists to create educational programming that allows trainees to achieve mastery in the
patient setting, in simulated exercises, in online training,
or in case-based sessions that might include interprofessional partnerships. Similarly, assessments can be designed
that conform to the technological capabilities of the educational program and personalized to the program and
trainee.
Examples of assessment using curricular elements
include:
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(e.g., obesity prevention and treatment, hypertension,
cardiovascular disease, and diabetes).
r Recognize fads (nonevidence-based diets/supplements).
r Understand when/how to refer patients to a qualified
Registered Dietitian Nutritionist (RDN) or other professional and know the content of that consultation.
r Recognize and plan for personal nutrition, physical
activity, and wellness.

r
r
r
r
r

clinical rotations: direct observations;
standardized patients: 360◦ evaluations;
case-based conferences: chart-stimulated recall;
online modules: chart audit;
national courses: in-training examination, patient
surveys.

EPAs have a great advantage of being competency-based
and EPAs promote individualized and personalized education. Creating EPAs across societies provided an opportunity
to define the tasks of the profession. Some challenges were
identified, particularly embracing change with reflection on
new paradigms in education and assessment. The greatest
challenge appears to be identifying the ideal assessments to
evaluate learner achievement of each EPA’s objectives. The
ideal assessments are competency-based, and several steps
must be considered: 1) Agreeing on what competency is
required; 2) Setting milestones that mark progress toward
competency; 3) Transitioning from a culture of largely normbased assessments to criterion-based assessments; and 4)
Addressing challenges associated with direct observations of
learners (26). This is an opportunity for experts in specific areas, such as nutrition, to contribute to these efforts to ensure
that learners and practitioners are skilled and demonstrate
competence in these key areas. Figure 1 illustrates these
concepts.

Survey Results in US Medical Schools: What Do
Medical Students Need to Know?
In 2012–2013 Adams and colleagues sent a survey to 133 accredited medical schools to identify nutrition content taught
across the 4 y of medical school (27). Only 22 (18%) medical
schools had a nutrition course. Nutrition taught in UME
averaged <20 h, below the 25 h recommended by National
Academy of Sciences and 44 h by ASCN (renamed ASN).
However, several schools dedicated more time through
integrated courses and clinical practice sessions. Eight (6%)
medical schools offered >40 h of nutrition education. An
average 6.4 h was devoted to clinical practice in only 55
(45%) medical schools that required any clinical practice
sessions. Although many schools have nutrition electives,
few interested students attend them. Recent unpublished
data from the same group has shown no improvement in
nutrition education. Thus, “many US medical schools still fail
to prepare future physicians for everyday nutrition challenges
in clinical practice” (27). Key challenges include the limited
number of 1) nutrition providers (e.g., physician nutrition
specialists, RDNs) that serve as role models for interprofessional collaboration; and 2) clinics/nutrition services that are
accessible to medical students and offer a worthwhile training
environment.
In response to these survey findings, the International
Association for Medical Science Educators (IAMSE) recognized the need to improve nutrition training and assessment

Advancing medical nutrition education
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FIGURE 1 A competency-based educational model rather than knowledge alone, competency in application is prioritized. EPA,
entrustable professional activity; OSCE, objective structured clinical examination. Adapted and reproduced with permission from
(41).
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TABLE 1 Professional status in the IAMSE survey (percentage of
each survey total sample)1
Professional
aﬃliation

IAMSE
(n = 67)

ASN/IAMSE
(n = 147)

MD
Basic sciences
RDN
Trainees
Other
No response

20 (30%)
29 (43%)
27 (40%)
0 (0%)
10 (15%)
4 (6%)

27 (18%)
34 (23%)
47 (32%)
15 (10%)
27 (18%)
27 (18%)

Each of the respondents may have >1 profession. In the other category, respondents
included, for example, “faculty who worked together.” ASN, American Society for
Nutrition [renamed from American Society for Clinical Nutrition (ASCN)]; IAMSE,
International Association for Medical Science Educators; MD, Medical Doctor; RDN,
Registered Dietitian Nutritionist.

1

44% of 118 respondents had >20 y of practice and 33% had
5–20 y of experience with a nutrition curriculum. Only 20%
of 114 respondents mentioned that nutrition was included
in all years of medical school in their institution, and 17%
reported that it was included in the clinical years. For each of
the 11 categories used to classify the objectives, respondents
recommended dropping an average of 3–7% of the nutrition
objectives proposed and rewriting 1–4% of the objectives.
Although the number of objectives to be retained without
modification was similar between students and faculty, for
some objectives, student responses varied from those of
faculty. For example, counter to faculty responses, students
were supportive of retaining the following objective: “Explain
how the physician can be more involved in nutrition in the
community.” Thus, student attitudes and opinions must be
considered in any effort to modernize the education of the
next generation of physicians. Feedback from this survey
will inform the final NAA curriculum guide objectives and
provide the basis for future competences and assessments of
medical trainees. Finalized objectives are expected in 2019–
2020 to support the future work of a coordinating center.

Learning to Reconcile Old Dogmas with New
Concepts?
A major challenge in clinical practice is reconciling the conflict between previously established knowledge and emerging
information. Medical nutrition educators teach solid foundations and current guidelines while preparing learners for
new concepts just over the horizon. They accomplish this by
strengthening critical thinking skills, encouraging questions
on both old and new claims, and illustrating the importance
of lifelong learning. A key message is that best practice must
constantly realign with new scientific insight and clinical
evidence. In medicine this “scientific uncertainty” is met with
excitement as being at the cutting edge of evidence-informed
practice, an approach likewise central to the interface of
nutrition and medicine.
For example, precision nutrition acknowledges that each
individual has unique dietary needs, requiring the mix of
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of medical students, and a Nutrition Advocates working
group was formed. In 2015 they updated the NAA learning
objectives (28) by reorganizing the objectives into 11 categories based on a Core Nutrition Classification proposed
at the 2012 NIH workshop and published in 2014 (5).
The objectives were revised and simplified, resulting in 92
amended objectives. A survey assessing whether medical
students should meet specific learning objectives/outcomes
by the end of UME was distributed to IAMSE members
and identified nutrition educators. A total of 67 responses
from a combination of basic scientists, dietitian/nutritionists,
and physicians were returned. Based on these survey results,
several objectives were rewritten, and 9 were deleted because
of redundancy or lower importance. In addition to the final
83 learning objectives, the IAMSE Nutrition Advocates also
identified 1 overarching goal to help focus future efforts: “All
graduating medical students will assess nutritional status and
manage the clinical encounter to facilitate a personalized
nutritional approach for optimal health.” This goal and
learning objectives have recently been published in Medical
Science Educator (29).
ASN’s Nutrition Education in Professional Schools Committee became aware of IAMSE’s efforts, and in 2016 a
collaboration was formed to conduct a more expansive
survey encompassing multiple nutrition interest groups.
The ASN survey used the same 11 categories to classify
the objectives. Through committee discussion, the initial
(NAA) and amended (IAMSE) objectives were reviewed
and consensus gained on 101 objectives to include in the
survey. Although “nutrition champions” (internal advocates
within the existing medical schools) may be teaching in
UME, many are not part of the official teaching faculty.
In addition, many nutrition champions are members of
ASN’s Medical Nutrition Council and may be clinicians,
educators, and/or advocates. Therefore, the questionnaire
was distributed to 153 accredited US medical schools and
41 schools of osteopathic medicine champions (n = 194) via
the NIM network of nutrition champions and to members
of ASN’s Medical Nutrition Council (n = 2046). Nutrition
champions from accredited schools were also asked to
survey medical students for feedback, including schools with
student nutrition clubs. Data collected included individual
age, sex, profession, role in the medical school, years in
practice, years in curriculum development, and inclusion
of nutrition in various years of curriculum and electives.
Participants were asked whether all medical students should
meet the learning objectives/outcomes within the 11 categories by the end of their UME. Institutional Review Board
approval was obtained, and data were analyzed using STATA
(version 12.1).
A total of 147 individuals completed the ASN and IAMSE
collaborative survey. Not all participants responded to each
question. Among 117 respondents, 66% were women. A total
of 120 individuals provided information on their professional
status (120 of 147) (Table 1). Of 112 respondents, 30% were
course directors, 42% were course/curriculum developers,
and 82% were faculty (instructor to professor level). About

Developing a Competency-Based Nutrition
Curriculum: Examples from the Obesity
Curriculum with Local and International
Approaches
A competency-based obesity curriculum to prevent and treat
obesity was developed by the Bipartisan Policy Institute in
collaboration with many stakeholders and partners (31).
Major provider competencies include core obesity knowledge, interprofessional obesity care of patients, and patient
interactions related to obesity. An analogous process to
develop a competency-based nutrition curriculum could
include:

r
r
r
r
r

define terms, scope, and application;
identify and engage diverse stakeholders;
collect data;
draft nutrition competencies for stakeholder review;
apply the competencies, e.g., Curricular Design, Process Improvement, Program Evaluation;
r periodically review and provide updates.

Using these steps, nutrition competencies could include
identification of major nutritional deficits in the US population, description of the contribution of diet to chronic
diseases in the United States, use of evidence-based care for
the delivery of dietary needs of inpatients and outpatients,
and development of skills necessary for interprofessional
collaboration for nutritional management. Existing examples of schools with UME nutrition competencies include
Northwestern University Feinberg School of Medicine and
at Deakin University, Australia, in collaboration with other
partners.

Case study 3: UME lifestyle medicine thread,
Northwestern University

Feinberg School of Medicine.
Northwestern University Feinberg School of Medicine underwent curricular renewal in 2012 following the shifting
focus promoted by the AAMC towards competency training
(22). The traditional 4-y structure of medical education
was replaced with 3 competency-based phases organized by
4 elements (science in medicine, clinical medicine, health
and society, and professional development) and 5 threads
(healthcare quality and patient safety, health equity and advocacy, medical decision-making, teamwork and leadership,
and lifestyle medicine) (32). Lifestyle medicine, including
assessment/counseling for diet/nutrition, physical activity,
smoking, alcohol, stress, and weight management, became
a thread as these health behaviors are primary contributors
to noncommunicable diseases (NCDs) (33). The practice
of lifestyle medicine requires interrelated skills and competencies to address multiple health risk behaviors. Thus,
diet/nutrition was integrated throughout the curriculum as
1 component of the lifestyle medicine thread (34).
During phase 1, the first 20 mo of medical school, including 13 organ-based modules, diet/nutrition is addressed
within 78 different sessions. Using this model, students
are sequentially exposed to nutritional concepts that are
pertinent to the basic science, clinical care, or population
health aspects of the various organ systems. For example,
the endocrinology module presents appetite regulation and
energy balance, the method for taking a body weight history
(35), and the global impact of obesity as a contributor
to NCDs. As part of the thread, students also complete a
personal behavior change plan, experiencing the process and
principles of behavior change while striving to improve their
own health (36).
Case study 4: development and future for
competency-based nutrition curriculum in Australia
To address the lack of nutrition content in medical courses
in Australia (37), an expert group developed a set of 9
nutrition competencies (2009–2011) specifically designed to
be easily embedded into draft competency-based Standards
for Assessment and Accreditation of Primary Medical Programs by the Australian Medical Council (ratified 2012) (38).
These competencies (4 knowledge-based and 5 skills-based)
were circulated to educators, the Royal Australian College
of General Practitioners, and the Dietitians Association of
Australia for feedback. As part of a national teaching award,
in collaboration with Monash University, the Universities of
Queensland and Tasmania, and the Dietitians Association
of Australia, a web-based Nutrition Competency Implementation Toolkit was designed to embed nutrition into the
medical curriculum (39). In the Toolkit, competencies were
detailed to provide more information on suggested learning
objectives, examples of learning activities, and assessment
methods, including a bank of appropriate multiple choice
examination questions.

Advancing medical nutrition education
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new “omics” technologies (genomics, metabolomics, microbiome, and more) to match specific preventive and therapeutic strategies. There are many opportunities throughout
the preclinical and clinical curriculum to better understand
nutritionally relevant molecular structures, functional mechanisms, and metabolic pathways, and how they are affected
by both nutrition and common genetic variants. Similarly,
the community of intestinal microbes is unique in each
individual and influences the individual’s response to dietary
changes. When trainees are introduced to these concepts
early on, it simplifies their capacity to keep up with emerging
findings and translate them more readily to clinical practice.
This lesson was learned from the NAA experience where
medical students increased nutrition knowledge and selfefficacy over the 4 y of the NAA and the strongest predictor
of the highest USMLE scores was taking a nutrition course
before starting medical school (4, 6, 30). The workshop
participants agreed this would undergird a focus on nutrition
in pathophysiology, public health, precision medicine, and
other specialty areas in medical school.

Nutrition in Accreditation and Licensure
The role of the USMLE
Sponsored by the Federation of State Medical Boards and
the NBME, the USMLE is a 3-step examination for medical
licensure in the United States that assesses a physician’s
ability to apply knowledge, concepts, and principles, and
to demonstrate fundamental patient-centered skills that are
important in health and disease and that constitute the basis
1188S
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of safe and effective patient care. Since 2003, “nutrition”
has been a reported score category on the USMLE Step I
examination and was subsequently included in the subscore
domain of “biochemistry” since 2016. Further, nutrition
content is represented on the Step II Clinical Knowledge and
Step III examinations as a cross-content area within ICD-9
coded diagnoses (e.g., feeding and nutrition issues, nutrition
and digestive system disorders, foundations of independent
practice domains). Nutrition content is further represented
in the Step II Clinical Skills examination in the domain of
“health behavior change.”
The inclusion and design of nutrition questions and how
they are monitored are primarily driven by the USMLE
content outline. This is the basis for the examination
material created by the NBME’s national faculty of medicine,
a representative group of medical educators, practicing
physicians, and state medical board members. On a periodic
schedule, at least 2 committees critically appraise each test
item or case in the USMLE. Material that performs poorly on
the examination series or is outdated is discarded. Of note,
nutrition-related content is specific to >10 areas of the content outlined across the lifespan and disorders. Periodically,
the USMLE program grants requests to review the content of
the examination series to external specialty interest groups,
including those in the area of nutrition. Similarly, in 2015,
the American Board of Obesity Medicine and The Obesity
Society reviewed the exams for obesity-related content and
made recommendations for improvement to promote more
balanced testing of knowledge in obesity. Because of these
recommendations and others made over the past 3 decades,
the USMLE program responded by enhancing recruitment of
additional test committee members with nutrition expertise
and attempting to improve cross-content area representation
on the exams.

The role of the LCME
The LCME is recognized by the US Department of Education
as the reliable authority for the accreditation of US medical
education programs leading to the Medical Doctor (MD)
degree. As of 1 March, 2018, there were 151 LCMEaccredited allopathic medical education programs in the
United States that enrolled approximately 81,000 medical
students and an additional 17 programs accredited by the
LCME in Canada. Allopathic programs must be accredited by
the LCME for their graduates to be eligible for postgraduate
(residency) training, and medical/osteopathic licensure.
The LCME evaluates an educational program’s performance against 93 Elements organized under 12 Accreditation
Standards (42). For the most part, the Standards and
Elements are nonprescriptive to allow programs flexibility
in using resources and expertise, and tailoring the educational program to meet the strengths of the educational
environment and the school’s mission. The LCME does have
expectations that certain topics are covered but does not
explicitly specify where in the curriculum or “how much
is enough.” Adequacy and effectiveness are determined by
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The number of competencies was restricted, and simple
language was used for easy communication. The nutrition
competencies were designed to align with the existing
framework required for medical course accreditation and
interprofessional competency statements. Feedback indicated that the basic nutrition competencies should not
be overly prescriptive and should be readily integrated
within a variety of different curricula structures across the
learning continuum. They need to be flexible with respect
to a range of practice settings and must link to learning
activities, and behavioral assessments should be developmentally appropriate for learners at different stages. A future
research challenge is to develop and evaluate robust student
competency evaluation tools, particularly for practical tasks,
with feedback to facilitate the development of nutrition competencies throughout the different stages. Lifestyle medicine
has emerged as a systematized approach for the management
of chronic disease, encompassing nutrition, physical activity,
and mental health. Accordingly, medical schools may be
more receptive to embedding nutrition into the curriculum
as a component of a cohesive lifestyle medicine program. The
student competency domains related to assisting patients to
address physical activity and mental health issues are similar
to nutrition. There is a research gap to develop common
frameworks to evaluate competencies and to assess the impact of producing “lifestyle competent” health professionals
on patient lifestyle behaviors and health status. There are
significant advantages in linking nutrition competencies with
exercise and mental well-being professionals’ education to
develop 1 common set of competencies for medical, nursing,
and allied health graduates.
The Need for Nutrition Education/Innovation Program,
Australia/New Zealand network (NNEdPro NZ) is a collaboration among dietitians, doctors, academics, medical and
healthcare educators, researchers, students, and professional
associations in the region, linked with the NNEdPro Global
Centre in Cambridge, United Kingdom, to build collaborations and initiatives to advance nutrition education. An
action plan was developed at a recent workshop (December
2017) (40), encouraging medical schools to map the nutrition
competencies of their medical curriculum, and NNEdPro
is developing a plan to evaluate the impact of nutrition
educational initiatives. Coordinated efforts across the health
professions to embed lifestyle competencies during training
and evaluation of the impact of increased student lifestyle
competencies on patients’ health are necessary to progress
this area and ultimately reduce health inequalities (41).

The role of the ACGME
Nutrition, dietary behavior, and societal influences are major
contributors to the development of chronic diseases such as
obesity. Despite rapidly increasing rates of obesity in both
children and adults, many physicians and other healthcare
providers do not have the skills necessary to intervene in this
epidemic.
The ACGME sets standards for US GME programs and
the institutions that sponsor them, and renders accreditation
decisions based on compliance with the standards. Accreditation provides assurance that sponsoring institutions
and programs meet the quality standards to prepare their
graduates and physicians of the future to provide good
patient care. The ACGME provides accreditation to 830
sponsoring institutions, including 11,214 programs with
135,326 medical residents and fellows (including fellows
whose combined focus can involve clinical practice, research
into public health and/or advocacy) and 176,616 faculty
members. Although obesity permeates all levels of society
and the entire age spectrum, and therefore all specialties,
it may be best to direct initial GME training for nutrition
dietary behavioral intervention and the treatment of obesity
toward the primary specialties including pediatrics, family
medicine, and internal medicine. As of December 2018, there
were 1350 primary specialty programs, with 48,967 residents
and 35,960 faculty (ACGME Data Resource Book Academic
Year 2017–2018).
Common and specialty program requirements ensure that
medical residents and fellows are provided with a curriculum
and clinical environment that ensure sufficient exposure to
the diagnostic and therapeutic methods of the specialty. In

addition, programs are required to provide clinical experiences and didactic education in preventive health, acute
and chronic disease management, and access to longitudinal
continuity experiences. Furthermore, medical residents must
demonstrate knowledge of established and evolving biomedical, clinical, epidemiological, and social-behavioral sciences,
as well as the application of this knowledge to patient
care. However, specialty program requirements are written
in more general terms without listing every single disease
state nor providing a comprehensive list of therapeutic
modalities.
The proposed role of ACGME in medical residency and
fellowship education in nutrition, dietary behavior and the
treatment of obesity is 2-fold.

1) Dissemination of knowledge through the creation of a
“microsite” within the ACGME website. This mechanism
successfully provided educational modules for specific
topics such as physician wellness, milestones, clinical competency committee, and self-study. In addition,
ACGME has a newly established Department of Distance
Learning that can create learning modules, video clips and
other educational activities for use by medical residents,
fellows, and program faculty. This format can provide
educational modules in nutrition and obesity to a wide
audience.
2) Creation of a new subspecialty in nutrition and obesity under the primary specialties of pediatrics, family
medicine, and internal medicine. ACGME accredits programs in subspecialties that demonstrate that the clinical
care of patients and their safety will be improved through
accreditation of training in that discipline. Creation of this
new subspecialty has several purposes including advanced
training that will lead to subspecialists and leaders who
will improve the care of patients with obesity, and the
education of others who are involved in the care of such
patients. Other benefits include focused and standardized
care such that medical fellows who complete subspecialty
training will share a common foundational knowledge
base and skill set in the management of nutrition and
obesity.

The panel recommended justification for and benefit derived from a board-certified ACGME-approved sub
specialty in nutrition and stated it would advance progress
in addressing many of the gaps and limitations in medical
nutrition education and training. It further raises awareness
regarding the importance of qualified faculty to teach, train,
and grow the nutrition focus and develop new career paths. If
the leadership and programs are in place, medical students,
residents, and other professionals will come. An example is
the University of Colorado School of Medicine where fellowship training in Pediatric Nutrition and Obesity/Lifestyle
Medicine that follows ACGME guidelines has proven successful with more applicants than positions available.
Advancing medical nutrition education
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outcome measures (such as USMLE) and student satisfaction
data.
Standard 7, Element 7.1, requires programs to include
content from biomedical, behavioral, and socioeconomic
sciences, as applicable to the health of individuals. The
data collection instrument for Element 7.3 documents and
assesses the location and impact of nutrition as taught in
the curriculum. The LCME also queries programs about
nutrition curriculum in an annual survey instrument. Data
from those surveys document that nutrition content is
required within preclinical and clinical courses. Neither
the accreditation data collection instrument nor the annual
surveys identify or define the actual content, quantity,
learning objectives, or assessment measures for nutrition
subject matter in the curriculum.
Potential research areas might include 1) student assessment methods used by schools for the nutrition curriculum,
2) granularity on nutrition curriculum content and methods of curriculum delivery, 3) measuring effectiveness of
nutrition curriculum on knowledge and skills imparted by
nutritional curricula, and 4) GME program satisfaction with
postgraduate year 1 resident regarding nutrition education,
and how that might relate to medical school curriculum
content.

Interprofessional Nutrition Education

Nutrition and dietetics professionals; RD/RDNs:
competencies in team-based care, an interprofessional
approach

Identifying potential gaps.
The Academy of Nutrition and Dietetics is the largest
association of food and nutrition professionals in the United
States, representing more than 100,000 RDNs, registered
nutrition and dietetic technicians, and advanced-degree nutritionists, and is committed to improving the nation’s health
through food and nutrition across the lifecycle (48). The
Academy’s position is that RDNs should play a significant
role in educating medical students, residents, fellows, and
physicians in practice (30). Training of medical students
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1) Underuse of RDNs’ interprofessional education and care:
despite strong evidence documenting the value of nutrition interventions/counseling provided by an RDN
as part of the healthcare team in improving patient
outcomes (49), RDNs remain highly underused in both
interprofessional education and interprofessional care.
Medical students benefit from opportunities to interact
with RDNs and nutrition and dietetics students as part
of their education to practice interprofessionally on
graduation. The goal is not to become nutrition experts,
rather, to understand the value of referral to RDNs and
best to leverage their expertise as part of the healthcare
team and augment the physician’s care of the patient.
2) Payer coverage of nutrition services provided by RDNs:
medical providers often operate under an outdated,
incorrect assumption that payment for nutrition services
does not exist. On the contrary, Medicare coverage for
patients with diabetes, nonend stage renal disease and
postrenal transplant has existed since 2001, yet only 5%
of the >12 million Medicare beneficiaries with diabetes
are provided (30).
3) Medical Nutrition Therapy: benefits of nutrition counseling have evolved, especially in the private payer world.
Competency in applying these fundable and essential
referrals to RDNs is a crucial skill for achieving best
patient outcomes (30).
4) Skills in making referrals and activating patients towards
seeking RDNs: medical providers benefit from understanding the full range of RDN services to effectively
prescribe for their patients the benefit and need to followup on referrals (50).
5) Coding for nutrition services: medical providers need
basic knowledge about coding for nutrition services as
part of their practice management competencies.
6) The role of RDNs and nutrition services in value-based
payment models: medical providers who learn how to
apply these models to support and pay for RDN nutrition
services benefit patients. Data show financial viability in
having an RDN on the team, especially in category 2, 3,
and 4 payment models (51).
7) Nutrition services advocacy: medical education should
advocate strategies for nutrition services coverage at the
patient, practice, and/or healthcare system level.
8) Finding an RDN: medical education starts with recognizing the value of the RDN on the team and how best to
recruit the appropriate RDN expert for the team.
Other interprofessional organizations have developed
their own goals and objectives as well.
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Behavioral science competencies
In 2004, the Institute of Medicine (IOM) summarized how
UME curricula should be enhanced to address critical health
issues facing the United States today (43). Approximately half
of all causes of mortality in the United States are linked to
social and behavioral factors such as smoking, diet, alcohol,
sedentary lifestyle, and accidents (44), but <5% of the 2
trillion dollars spent on health care annually in the United
States is devoted to reducing behavioral and social risk factors
(45, 46).
The IOM further reported that most US medical schools
do not provide curricula sufficient to teach these behavioral
and social risk factors. In response to the IOM report,
the NIH awarded grants to 9 medical schools to develop,
pilot test, and disseminate behavioral and social sciences
integrated curricula across 6 domains: 1) Mind–Body Interactions in Health and Disease, 2) Patient Behavior, 3)
Physician Role and Behavior, 4) Physician–Patient Interactions, 5) Social and Cultural Issues in Health Care, and 6)
Health Policy and Economics. In all of these areas, nutrition
education is vital. Collaborators and curricular innovations
are described in detail elsewhere (47).
Briefly, some innovations specific to diet and exercise
include: 1) inpatient rounds that include an assessment of
nutrient needs and/or interventions associated with discharge care; 2) use of interprofessional teams in student-run
health clinics to consistently address nutrition and exercise
with every patient seen; 3) involving medical residents in
hiking programs with children from local elementary schools
and providing a healthy lunch; and 4) having students map
neighborhoods’ fast food locations, community gardens, and
exercise areas.
Research gaps include: 1) data documenting physician
interventions and patient outcomes related to changing
diet/exercise behaviors; 2) data comparing educational designs and dose-timing effects to document the importance
of nutrition; 3) data resulting from novel strategies to
activate physician–patient interactions; and 4) results derived
from “collaboratories” among medical schools to study and
identify best educational practices for improving patient
outcomes.

involving interaction with RDNs develops competencies in
addressing the preventive and therapeutic role of nutrition
throughout the lifecycle and recognizing the importance of
the MD/RDN collaborative effort. Addressing the following
gaps in competencies may support interprofessional practice
and better meet the nutrition needs of patients served:

1) Nutrition is not a traditional core subject in dental education, which now favors more general outcomes/competencies. Few practice models and curricular
road maps exist. Accreditation guidelines for dental
hygiene schools are more prescriptive than for dental
schools, whereas guidelines for dental school outcomes
relate only to basic science education requiring that the
“graduate must be competent in oral health promotion
and disease prevention for all age groups.” Nutrition is
implied but not named.
2) Faculty available and qualified to teach nutrition in dental
and dental hygiene schools are rare or nonexistent. Various faculty including biochemists, oral biologists, general
dentists with an interest in nutrition, and on-site dental
hygiene faculty typically fill these roles, but nutrition
knowledge and skills vary widely and may conflict. Ideally,
an RDN with core skills in direct patient care is best suited
to this role, but few nutrition professionals have training
in oral health.
3) For nutrition teaching to be meaningful in dental education, graduates must be able to apply their knowledge.
Students need to be as “comfortable” discussing nutrition
as they are discussing oral hygiene or fluoride (54).
4) Incorporating nutrition into patient care requires an
“applied nutrition” curriculum, including interviewing
and counseling skills, as well as nutrition science
(55).
Interprofessional education offers effective training in
applied nutrition and an integrated curriculum including
nutrition science, dental science, communication skills,
applied nutrition, and clinical practice.

Physical activity
In addition to nutrition training, educating health professionals in the clinical knowledge, skills, and attitudes regarding physical activity for health benefits, a key component of
Lifestyle Medicine, is essential for decreasing lifestyle-related
chronic disease morbidity, mortality, and economic burden.
The definition of physical activity is “any bodily movement
that increases energy expenditure”; structured exercise, a
subcategory of physical activity, is “planned, structured,
repetitive and intentional movement intended to improve or
maintain physical fitness” (56). Both physical activity and
exercise may be used to maintain wellness and reduce the risk
of chronic diseases.
Physical activity competencies for medical professionals
should include: 1) physical activity assessment; 2) exercise
prescription and implementation, 3) exercise counseling and
behavioral strategies; and 4) self-care for the physician.

Physical activity assessment.
To provide health benefits and lower risk of NCDs, the
2008 Physical Activity Guidelines for Americans (57) recommendation is for all adults to perform at least 150 min/wk
of moderate-intensity or 75 min/wk of vigorous-intensity,
aerobic activity, and moderate-intensity or high-intensity
muscle-strengthening activities involving all major muscle
groups on ≥2 d/wk. In addition to encouraging patients
to follow these guidelines, screening for physical activity
behaviors should be implemented at every patient visit
through a physical activity vital sign (58).
Exercise prescription and implementation.
The “FITT” Principle (frequency, intensity, time and type)
is the most common and acknowledged method to effectively prescribe exercise and implement into a patient’s
lifestyle. Frequency: How many times per week; Intensity: low, moderate, or vigorous, Time: how long every
session; and Type: walking, jogging, bicycling, etc., are
ways to prescribe and implement exercise for optimal
results.
Exercise counseling and behavioral strategies.
Tools to implement physical activity and exercise into
patients’ lifestyles include using the Transtheoretical Model
Stages of Change, Motivational Interviewing, and Shared
Decision-Making for both the healthy ambulatory patients
and especially for patients with or at risk for chronic disease.
Special conditions and populations (e.g., children and adolescents, older adults, disabled individuals, pregnancy, obesity,
cancer) must be taken into consideration.
Self-care for the physician.
Physician burnout is prevalent in health care, with >50%
of physicians reporting symptoms of burnout. The Healthy
Doc-Healthy Patient study also demonstrated that physicians
who have a healthy lifestyle are also more likely to counsel
their patients on adopting and maintaining a healthy lifestyle.

Advancing medical nutrition education
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Oral health
Relations between nutrition and oral health are abundant and
relevant to overall health. Oral problems including dental
caries, tooth loss, and oral soft tissue and oral bone infections
are major risk factors for malnutrition, choking risk, and
even potentially fatal systemic infection. Research provides
clear, irrefutable evidence that dietary and nutritional factors,
in conjunction with oral flora, are the essential etiologic
factors in dental caries (the most prevalent disease of children
to age 19). New evidence of relations between systemic
nutrition and oral soft tissue and bone health and disease is
continuously emerging (52).
Consequently, schools of dental medicine and dental
hygiene have taught nutrition in some form since the
earliest recognition of relations among nutrition, oral health,
and disease (53). The importance of these relations is
formalized through position/policy statements from both
dental and nutrition professional organizations, and through
related accreditation standards. Nevertheless, ensuring that
nutrition is included in dental curricula in a meaningful
way has been a consistent challenge (53). Many system-wide
issues contribute to this difficulty:

Nursing/NPs
Nutrition is an important practice component for nurses
and NPs. The present state, challenges, and opportunities
in terms of nutrition education and training for nurses and
NPs is well-documented (6). A socioecological framework is
used to identify education and training opportunities related
to nutrition for nurses and NPs, review current nutritionrelated practice initiatives that impact nurses and NPs, and
identify areas for further research (61).

Individual level.
Knowledge, attitudes, and beliefs are key individual level
factors in any socioecological model. Standalone nutrition
courses are “not mandated” by accrediting bodies for nurse
training at the prelicensure level, but nutrition content is
integrated into the curriculum as it is testable knowledge
on the National Council Licensure Examination (6). An
educational action item centers on development of a standardized nutrition curriculum for the varied NP specialty
programs as formal nutrition courses are not taught at
the graduate level. NP programs could enhance content
on nutritional assessment, the integration of nutrition with
acute and chronic disease management, the diagnosis of
nutritional alterations, and the prescription of appropriate
nutritional therapies. Standards of nutrition care practice and
professional performance for nurses and NPs were recently
published by the ASPEN Nurse Standards Revision Task
Force (62). These standards differentiate competencies for
nurses and NPs for the nutrition support nurse specialist and
nonspecialist (generalist), and could serve as a framework
for updated NP curricular threads. Finally, improving one’s
personal attitudes and beliefs toward nutrition and a healthy
lifestyle could potentially impact patient care. In 2017 the
American Nurses Association initiated the Healthy Nurse,
Healthy Nation Grand Challenge to empower the 3.6 million
American nurses to increase their personal wellness and
that of their family, community, patients, and, ultimately,
the nation. Components of the program include choosing
nutritious foods and maintaining an active lifestyle. Future
research could identify nutrition-related knowledge, attitudes, and practice patterns of the Healthy Nurse program
participants.
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Interprofessional level.
Hospitals are the only healthcare settings where the majority
of the interprofessional healthcare team provides care,
including dietitians, nurses, NPs, pharmacists, physicians,
PAs, and physical therapists (PTs). Nutrition is an important
component of the care delivered in the hospital setting.
The Joint Commission mandates that all patients receive
a nutrition screen within 24 h of admission (63). In most
hospitals, the initial screen is performed by nurses (64),
and dietitians conduct in-depth nutritional assessment and
recommend appropriate medical nutrition therapy. Healthcare professionals have numerous opportunities to integrate
nutrition into care and services across the care continuum
including wellness and fitness centers, retail pharmacy,
physician offices and clinics, urgent care, diagnostic imaging
centers, ambulatory procedure centers, emergency departments, inpatient rehabilitation, outpatient rehabilitation, extended care facilities, skilled nursing facilities, home health,
and hospices. They should incorporate essential nutrition
principles into health promotion and wellness activities, as
well as acute and chronic disease management. Nurses/NPs
should also know when referral to RDNs is necessary
(64).
Organizational level.
Professional organizations play a key role in developing and
implementing nutrition practice standards in alignment with
their missions. For example, ASPEN focuses on reducing the
incidence of hospital malnutrition; their Malnutrition Solution Center houses important interprofessional resources
(65).
Community level.
The transition from hospital to home represents a gap in
nutrition care. Patients undergo a nutrition screen at hospital
admission, but there is no mandated requirement to conduct
a nutrition screen upon discharge, nor a mandated requirement for home care nurses to perform a nutrition screening
in the home care setting. Postdischarge malnutrition impacts
hospital readmission rates (66, 67), but the true prevalence
of malnutrition during the transition between hospital and
home in the United States is unknown. Further compounding
the issue is the limited number of dietitians who work
in home care settings. At a recent National Academies
of Science, Engineering, and Medicine workshop (68),
DiMaria-Ghalili recommended that research should focus on
integrating nutrition risk assessment into predictive models
to determine the level of nutritional care postdischarge.
Nutritional interventions in the postdischarge, community,
or home care setting could be prioritized into 3 levels:
high-risk nutritional interventions delivered by a registered
dietitian, medium-risk interventions delivered by nurses, and
low-risk nutrition interventions delivered by social workers
or lay health community or home care workers. Some
hospitals collaborate with home-delivered meal options to
provide food postdischarge. Evaluative data are urgently
needed.
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Therefore, physical activity and exercise should be promoted
by physicians and to physicians alike (59).
The University of South Carolina School of Medicine
Greenville was the first medical school to require all undergraduate medical students to obtain training in nutrition,
clinical exercise physiology, sleep hygiene, self-care/stress
management, behavior change, and other lifestyle medicine
components as part of their curriculum (59). For medical
schools wishing to adopt and implement lifestyle medicine
training in their schools, the Lifestyle Medicine Education
Collaborative (60) offers leadership, guidance, and resources
in medical schools throughout the United States and internationally.

Osteopathic medicine, PAs, and PTs
Nutrition education in osteopathic medical schools.
Nutrition education is integral to the distinct osteopathic philosophy and osteopathic physician (DO) training even more
than in allopathic medical schools. There are 33 osteopathic
medical schools and more than 108,000 practicing DOs in
the United States, reflecting a 68% increase in the last 10 y
according to the 2017 Osteopathic Medical Profession MP
Report (70). DOs are licensed in all 50 states to practice the
full scope of medicine. Graduate medical education doctors
from both allopathic (MD) and osteopathic (DO) schools
of medicine have merged and now compete for the same
residency training programs and take the same national
medical licensing examination (71). DOs may choose any
medical specialty and often become primary care physicians,
providing much-needed health care in underserved regions
(70, 71).
The osteopathic curriculum is a 4-y postbaccalaureate
program. Students learn preventive medicine, pharmacology,
and surgery, with added training (>200 h) in osteopathic
manipulative medicine. Nutrition education averages 25 h
of lectures for allopathic preclinical curricula (72). DO
nutrition curricula include strong biochemical and clinical
components, reinforcing the role of nutrients in metabolism.
Additional instruction includes nutritional assessment, patient education, and collaboration with credentialed RDNs.
In 2017, the Journal of the American Osteopathic Association published results of a survey of DOs (often the sole
providers of patient nutrition education and counseling)
stating that nutrition is often overlooked during office visits,
with <10% of primary care providers offering weight loss
counseling to their patients (73). Allopathic medicine has
long recognized this problem and dedicated training in
providing patients with nutrition awareness, especially as a
component of preventive medicine. The MD and DO single
graduate medical education accreditation systems provide
new opportunities for curricular reform.

Nutrition education for PAs and PTs.
The number of PAs graduating from 173 accredited programs
is expected to increase in the United States. PAs, taught
to treat the whole patient, value the importance of health
promotion and disease prevention. PAs serve as partners
to advocate for patient nutrition education. They receive

graduate-level education in the basic sciences, and clinical
skills, including initiation of nutritional assessment and diet
counseling. Similar to nurses, NPs, and nursing assistants,
PAs can make referrals to RDNs.
Surveys of PA students initially found that nutrition
knowledge and attitudes were lower than expected (74, 75);
however, this improved progressively with each year of PA
education.
There are no specified requirements for nutrition education in PA programs as set by the Accreditation Standards for
Physician Assistant Education; however, 10% of the national
certification examination relates to gastrointestinal and
nutrition questions (74). PA training programs are typically
based in academic medical centers where establishment of a
medical subspecialty in Nutrition and Obesity would support
multiple Advance Practice Training programs including
those for PAs.
PTs complete a doctoral degree program, and nutrition
is a component of their professional scope of practice.
Nutrition was included as an element of PT education in
2012 and added to the guidelines of the Commission on
Accreditation for Physical Therapy Education. The American
Physical Therapy Association (APTA) states, “the role of the
physical therapist is to screen for and provide information
on diet and nutritional issues to patients, clients, and the
community within the scope of physical therapist practice.”
The PT profession supports helping patients understand how
nutrition affects function. However, each state has its own
laws and regulations regarding how PTs can fulfill that role
and who can legally provide nutrition counseling. Some
states permit them to give nutrition advice, but only RDNs
can charge or bill insurance. Other states require licensed
RDNs to give nutrition advice.
The APTA web page, Nutrition and Physical Therapy,
provides resources and links to state regulations and laws
and states APTA’s position that it is the role of PTs to
“screen for and provide information on diet and nutritional
issues…within the scope of practice for PT” (76).
Culinary medicine
The nutrition-related chronic disease epidemic requires
enhanced education of healthcare professionals in assisting
patients with nutrition. Pilot studies demonstrate efficacy of
nutrition education interventions aimed at improving competencies among medical students. Yet their generalizability
is limited by a lack of control comparison (77–85), validated
survey metrics (77, 78, 82, 84), multiyear longitudinal
follow-up (77, 79, 80, 82–84), and large sample size (77–
81, 83, 84). Past studies (77–84) also fail to incorporate
the most extensively supported diet for patients, including
the Dietary Approaches to Stop Hypertension (DASH) and
Mediterranean diets (85–87).
Simulation-based medical education with deliberate practice (SBME-DP) has been shown to be superior for skill
acquisition in mastery learning (88). Culinary medicine
programming addresses this disparity using SBME-DP
through hands-on cooking classes as a platform for teaching
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Policy level.
Strategic policy initiatives, such as educational program
accreditation standards, credentialing or licensure standards,
healthcare accreditation standards, or reimbursement regulations are badly needed. A 2015 commentary published
by the ASPEN Malnutrition Committee in The Joint Commission Journal on Quality and Patient Safety called for
a malnutrition-focused national goal to address the issue
of disease-related malnutrition (69). Targeted messaging to
key stakeholders of the importance of integrating nutrition
principles in education and practice can help raise awareness,
eventually impacting policy.

r required hands-on culinary medicine programming
offered at 3 medical schools;

r multiple-module hands-on culinary medicine programming offered as electives;

r standalone condition and disease-specific programming offered as optional programming;

r medical student involvement and delivery of hands-on
community cooking classes.
Growth has accelerated over the last 5 y with more than 35
medical schools, 3 nursing schools, and 9 graduate medical
education programs offering Culinary Medicine programs
nationwide. More than 40 of these sites are using courseware
focused on the Mediterranean diet with translation for the
American kitchen, as well as teaching healthcare providers
practical strategies to effect change in their patients.

Nutrition Research and Training Needs and the
Road to Sustainability

Three of the 9 NIH-funded relevant projects were R25
short-term education projects to increase diversity in healthrelated research. Two of these R25 awards aimed to provide
education in nutrition and cancer to medical students,
residents, and preceptors and the remaining R25 award
aimed to foster opportunities for nutrition and global health.
The NIH also funded 2 R13 conference grants in this
time frame. These conference grants provided funds to
support scientific conferences. While scientific conferences
have a large potential reach because of the number of
participants, a major limitation of these grants is that they
are funded for only 1 y and do not provide funds to sustain a
training program. These results demonstrate that nutrition
research training in the health professions represents an
important need and an opportunity for investigators to
address.
The T32 postdoctoral training fellowship offers an important opportunity for physicians to receive research training
and preparation for future careers in academic medicine
with a specific focus on nutrition/obesity/metabolism. Areas
of nutrition research range from basic (T1) to translational
(T4) research that offer outstanding faculty development
opportunities for growth.
Recently, the NIH established a Nutrition Research
Task Force to coordinate and accelerate progress in nutrition research and to develop a nutrition strategic research plan to be implemented within 10 y across NIH
Institutes and Centers. Through crowdsourcing across
NIH and the extramural community and meetings with
thought leaders across the United States, 7 research themes
emerged:

A major NIH goal is to develop, diversify, and sustain the
scientific workforce. Research training of health professionals
is an integral component of its mission. Within the various
NIH institutes, training through career development and
fellowships has been the hallmark of their mission, and 1) Investigate nutritional biochemistry, physiology, behavior,
and the microbiome.
many institutes have implemented strategies to enhance
their training efforts. One example of such training is the 2) Assess the role of nutrition and dietary patterns in
development, health, and disease across life stages.
previously discussed NAA program.
To examine federal funding of training of medical profes- 3) Explore individual variability in response to diet to inform
nutrition science, improve health, and prevent disease.
sionals in nutrition as a follow-up to the NAA, we reviewed
the NIH portfolios from 2006 through 2017 using the search 4) Enhance clinical nutrition to improve treatment outcomes
in patients.
terms “nutrition and medical school,” “nutrition and primary
care,” and “nutrition and residency training,” and then 5) Advance research on implementation of nutrition-related
programs, practices, and behaviors.
manually screened grants for relevance. We excluded training
awards that were awarded to individuals (e.g., K awards) 6) Develop and refine research methods and tools.
or training programs that trained scientists for research 7) Support training to build an outstanding nutrition research workforce.
careers. We found 9 NIH-funded projects over the 12-y
period that addressed the topic of nutrition training for
medical students and health professionals. Four of the 9 NIHThese themes have the potential to provide a strong
funded projects used training mechanisms. This includes foundation to train the next generation of researchers
2 T35 short-term research training projects that added an including medical and other health professionals in nutrition.
optional summer course to medical students’ curricula. The
The following are examples of nutrition research and
NIH also funded 1 T32 institutional national research service training interests identified by NIH staff who attended the
award on nutrition and obesity research training and 1 workshop.
D43 international research training grant for a training
The National Institute on Aging’s nutrition research
program on nutrition and metabolism in HIV. These grants, and training agenda focuses on dietary interventions that
while adding important nutrition-related topics that reached have the potential to modulate aging changes, delay or
a portion of medical students, did not create permanent prevent the occurrence of chronic conditions, and promote
changes in the medical training of their recipient institutions. healthy aging. The National Institute on Aging’s GEMSSTAR
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healthcare providers positive food-related messaging that
they can incorporate into their patient encounters. In a
large sample of medical students, a multiyear prospective
observational cohort study showed superiority of SBME-DPstyle hands-on cooking and nutrition education elective over
traditional clinical education for preventive medicine (89).
Culinary medicine SBME-DP programming extends to
multiple educational and clinical settings for students
including:

implementation research to put these recommendations into
current primary care practice. These resources are needed
at all levels of primary care training from undergraduate to
fellowship level (92).

Ongoing Sustainability
Nutrition education, training, and research (basic, clinical
epidemiological) is a dynamic process and the need to
refine mechanisms, address validated assessment methods,
and formulate new guidelines is ever evolving. Achievement
of this major effort requires collaboration among existing
governmental and nongovernmental organizations and institutions that include strong nutrition committees/working
groups specializing in specific topic areas and who publish in
those areas. A few examples included in this workshop are
noted below.
The AHA model: CVD diet competencies with tools,
training, assessment, and applications to AHA “Simple
7” goals
The AHA routinely updates reviews of nutrition research to
formulate guidelines that can be used in patient care and
public health efforts (93–95). The AHA has also developed
and validated the “Life’s Simple 7” goals that include
interprofessional efforts to facilitate adherence to a healthy
diet as well as nonsmoking, physical activity behaviors, and
meeting risk factor goals for blood pressure and blood
cholesterol (96). The AHA has also included medical and
integrative nutrition education efforts to facilitate training at
the UME, GME, and CME levels (97). Taking full advantage
of these activities and leveraging them to help spread the
word interprofessionally can augment and strengthen the
updated efforts to standardize nutrition messages across all
medical specialty areas.
ASN: development of a coordinating center
For >3 decades, ASN has been advocating and publishing,
as an organization and in partnership with governmental
and nongovernmental organizations, on the topic of medical
nutrition, metabolism, and lifestyle education and training as well as the ethics of public–private partnerships.
Although there are multiple efforts in the United States
and abroad to educate and train healthcare professionals
in nutrition and physical activity, these efforts vary in
focus and quality, are largely uncoordinated and partially
redundant, and in some cases, compete. In 2014 the ASN
and the NHLBI published recommendations for remodeling
nutrition education (4, 5, 7, 98). Establishing a mechanism to coordinate the multiple stakeholders was identified
as critical to advancing the medical nutrition education
agenda.
Recently, the ASN Board approved an effort to seek
funding to establish a coordinating center to guide the
nutrition education of healthcare professionals. A planning
committee defined the effort’s scope, governance structure,
and timeline, and completed a gap analysis. Over the
past year, meetings have been held with key stakeholders
Advancing medical nutrition education
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program supports training of early career physician-/dentistscientists in aging research and/or clinical care of older
adults (including diet and nutrition) using the R03 grant
mechanism. The Butler-Williams Scholars Program provides
training opportunities for junior faculty and researchers
to gain insight about research on aging from different
perspectives, including health disparities and nutrition.
The National Cancer Institute (NCI) supports preclinical
and clinical research and training that covers the full range of
the cancer continuum, from prevention to end of life. In fiscal
year 2017 the NCI funded 377 grants and cooperative agreements involving nutrition research totaling $117 million.
There are currently no targeted nutrition training solicitation
programs; however, the portfolio of projects includes several
grants that provide support to investigators at different stages
in their careers including educational (R25) and training
grants (T32) and career awards (K). Nutrition training may
be provided via other mechanisms within larger research
center grants (e.g., P01s, P30s, P50s). Funding opportunity
announcements are available through the NCI’s Division of
Cancer Prevention (90).
The NHLBI is the second largest NIH funder of nutrition research. It supports basic and mechanistic nutrition
research, nutrition epidemiology and population science,
clinical trials, and translational research. NHLBI support of
nutrition research has ranged from $221 million/y to $239
million/y over the past 10 y. The NHLBI supports academic
and professional training in nutrition research as well as the
development of innovative nutrition education programs for
medical students, residents, attending physicians, and other
healthcare professionals. Nutrition research topics of interest
to the NHLBI that could form the basis for training health
professionals include research that identifies the mechanisms and risk factors associated with cardiovascular-related,
pulmonary-related, and blood-related diseases, nutritional
assessment, nutrition interventions, and translational research (91). Applicants may use any of the existing grant
mechanisms, including Educational (R25), Training (T32,
T35), or Research Project Grant (R01). It is important to talk
with a program officer about current funding opportunities
before applying for funds.
Other organizations such as the US Preventive Services Task Force recommend that primary care physicians intervene or refer patients for intensive behavioral counseling to promote a healthful diet and physical activity for cardiovascular disease (CVD) prevention,
specifically for adults who are overweight or obese and
have additional CVD risk factors. They reviewed evidence
that demonstrated the effectiveness of intensive behavioral
counseling interventions that often combined diet and
exercise and took from 2 to 10 h in helping patients
make small but important changes in health behavior
and improvements in other intermediate outcomes over
1–2 y. The Task Force noted gaps in the delivery of these
counseling interventions in the real world and commented
that many such programs require resources that are not
yet available. They suggested additional dissemination and

including the AAMC, the LCME, governmental agencies, the
National Board of Physician Nutrition Specialists, and groups
that have successfully impacted medical education. Critical
to advancing medical school education are:

r Coordination of resources to collect, centralize, and

r

r
r
r

r
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distribute multidisciplinary educational resources, credentialing resources, and practice and reimbursement
resources.
Community building to establish a network of key
contacts at medical schools and medical and scientific
organizations to increase organization of already available educational data, educational materials, examination questions, etc.
Confirmation of objectives with stakeholders to define
provider competencies for medical schools and EPAs
for residence programs.
Development of a career path through a recognized
subspecialty in nutrition.
Capacity building to train “nutrition ambassadors”
to conduct and consult on educational programs for
healthcare professionals within and outside of the
United States.
Research to identify and disseminate funding
opportunities.

Supplement

r Advocacy for education, legislation, and/or research
funding.
The September 2017 NHLBI workshop attendees acknowledged the need for improved coordination to advance
a broad-based educational effort including identifying strategies to assess improvements in patient care and outcomes
from coordinated activities.
Throughout the United States and abroad, interprofessional education has become an important approach
advocated by various leading medical groups. Registered
dietitians, nurses, NPs, PAs, pharmacists, dental hygienists,
exercise physiologists, and others can positively affect patient
care by providing and/or reinforcing nutrition metabolism
and lifestyle education (6, 99). An effort to establish a
coordinating center on medical nutrition, metabolism, and
lifestyle education training and research is a precursor to a
broader effort to collaborate on the education and training
of all health professionals engaged in improving nutritionrelated patient outcomes.
The proposed coordinating center will be directed by a
leadership structure using multidisciplinary volunteers representing various medical and scientific societies. Optimally,
all medical organizations concerned with nutrition (e.g.,
AHA, American Diabetes Association, American Academy
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FIGURE 2 Proposed leadership framework for an ASN-led coordinating center. 1 Recommendations from groups such as USMLE, AAMC,
societies, etc. 2 Partners (e.g., foundations, nongovernmental organizations, government, scientiﬁc and medical societies, industry,
individual donors). 3 Strategic planning team includes education leaders familiar with EPAs and nutrition curriculum, administrative
personnel, etc. 4 Medical education research is overseen by ASN and partners. 5 With its partners, ASN coordinates committees to develop
tools to guide medical curriculum development for undergraduate and graduate medical education (e.g., EPA competencies, objectives),
which are critical for interprofessional nutrition education and practice. 6 ASN coordinates CME, mentoring, and implementation phase of
projects with partners (e.g., CME, train-of-trainer, media, material links, mentoring, blog). AAMC, American Association of Medical Colleges;
ASN, American Society for Nutrition; CME, continuing medical education; EPA, entrustable professional activity; GME, graduate medical
education; UGME, undergraduate medical education; USMLE, US Medical Licensing Examination. Created by C.M. Lenders in cooperation
with the ASN Nutrition Education in Professional Schools Committee.

Conclusions and Next Steps
The workshop identified major avenues to advance the
implementation of medical nutrition education in the United
States and abroad, and to promote interprofessional nutrition
education and better achieve a collaborative and complementary outcome. Consensus among workshop participants
included the need for competency-based nutrition curricula,
accreditation boards, integrative nutrition education across
the health professions, and focus on selected NIH institutes’
interested in funding nutrition training. A collaborative
leadership framework is proposed to guide the coordination
of nutrition training within the United States.
The workshop underscored the need to develop, diversify,
and sustain the scientific workforce by developing curricula
and educational resources for healthcare providers. To
achieve these efforts, the construct of a career path in nutrition that includes a board-approved medical subspecialty
in nutrition is key to attracting faculty members who will
build high-quality programs and trainees who want to follow
their lead. This document is a resource for organizations
with representation across various disciplines, including allopathic medicine, bioinformatics, dietetics/nutrition, family
medicine, internal medicine, nursing, obesity and metabolic
health, oral health, pediatrics, physical activity, population
health, and surgery among others (101). Leaders from the
NBME, the ACGME, the LCME, and other organizations
are encouraged to collaborate in support for implementation
of the proposed framework to enhance medical nutrition
education, training, and research.
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