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ABSTRACT: Growing scientific evidence of the benefits of heart-healthy 
dietary patterns and of the massive public health and economic burdens 
attributed to obesity and poor diet quality have triggered national calls to 
increase diet counseling in outpatients with atherosclerotic cardiovascular 
disease or risk factors. However, despite evidence that physicians are 
willing to undertake this task and are viewed as credible sources of diet 
information, they engage patients in diet counseling at less than desirable 
rates and cite insufficient knowledge and training as barriers. These data 
align with evidence of large and persistent gaps in medical nutrition 
education and training in the United States. Now, major reforms in 
undergraduate and graduate medical education designed to incorporate 
advances in the science of learning and to better prepare physicians for 
21st century healthcare delivery are providing a new impetus and novel 
ways to expand medical nutrition education and training. This science 
advisory reviews gaps in undergraduate and graduate medical education 
in nutrition in the United States, summarizes reforms that support and 
facilitate more robust nutrition education and training, and outlines new 
opportunities for accomplishing this goal via multidimensional curricula, 
pedagogies, technologies, and competency-based assessments. Real-
world examples of efforts to improve undergraduate and graduate 
medical education in nutrition by integrating formal learning with 
practical, experiential, inquiry-driven, interprofessional, and population 
health management activities are provided. The authors conclude 
that enhancing physician education and training in nutrition, as well 
as increasing collaborative nutrition care delivery by 21st century 
health systems, will reduce the health and economic burdens from 
atherosclerotic cardiovascular disease to a degree not previously realized.
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menting that adherence to a healthy dietary pat-
tern reduces the risk of atherosclerotic cardiovascu-

lar disease (ASCVD) events and can significantly advance 
population-wide cardiovascular health, supporting the 
principal objectives of the American Heart Association’s 
(AHA’s) Strategic Impact Goals for 2020 and beyond.1 
Specifically, in large prospective cohort studies and ran-
domized trials, higher intakes of fruits, vegetables, leafy 
greens, whole grains, fish, nuts, seeds, and legumes and 
lower intakes of sugar-sweetened beverages, refined 
grains, and red and processed meats are associated with 
reduced ASCVD risk (Figure).2–6 Moreover, the substitu-
tion of healthy dietary components for less healthy ver-
sions (eg, liquid vegetable oils for solid fats and whole 
grains for refined grains)7–9 and adherence to whole pat-
terns of healthy eating (eg, the Mediterranean diet, the 
Dietary Approaches to Stop Hypertension [DASH] diet, 
and others) also reduce the risk of cardiovascular and 
all-cause mortality.10,11 These effects are now believed 
to occur via multiple mechanisms,2–4 and in those with 
ASCVD, effect sizes are similar to some pharmacological 
interventions.12–14 However, despite the robust nutrition 
science base and wide dissemination of evidence-based 
dietary guidelines from the AHA/American College of 
Cardiology (ACC) in 2013,15 and regularly from the Di-
etary Guidelines for Americans Advisory Committee,16–18 
diet quality remains poor throughout much of the Unit-
ed States,19–21 especially in ethnically diverse subgroups 
with low socioeconomic status and in a surprisingly large 
proportion of individuals with established ASCVD.22–24 
Numerous factors shape dietary behavior,25 but a large 
proportion of adults reportedly lack important nutrition 
knowledge that could negatively impact adherence to 
healthy diet patterns.26–28

This evidence and the massive public health and eco-
nomic burdens attributed to unhealthy diet behaviors29,30 
have triggered national calls to increase the delivery of 
diet counseling in outpatients with ASCVD or risk fac-
tors as an evidence-based strategy.31–34 However, despite 
evidence that physicians are willing to undertake this 
task and are viewed as credible sources of diet informa-
tion,35–37 they engage patients in diet counseling at less 
than desirable rates and cite insufficient nutrition knowl-
edge and training as barriers to carrying out this role,38–40 
even during their peak learning years.41 These data align 
with ongoing evidence of large and persistent gaps in 
medical nutrition education and training in the United 
States, discussed in Update on Gaps in Medical Nutrition 
Education and Training in the United States.

Efforts to strengthen undergraduate medical edu-
cation (UME) and graduate medical education (GME) 
in nutrition, especially by schools formerly funded by 
the National Institutes of Health Nutrition Academic 
Award,42 have endured for decades, primarily because 
of the efforts of dedicated faculty. During this time, the 

nutrition science evidence base related to ASCVD risk 
reduction has grown rapidly, as have other topics justi-
fied for inclusion in medical nutrition education curricula 
(Table 1). Now, major reforms in UME and GME designed 
to incorporate advances in the science of learning and 
to better prepare physicians for 21st century healthcare 
delivery are providing a new impetus and novel op-
portunities to expand medical nutrition education and 
training nationwide, as discussed in detail herein.

This science advisory, for medical school curriculum di-
rectors, program directors, faculty, trainees, and students, 
reviews current gaps in medical nutrition education and 
training in the United States and summarizes reforms in 
UME and GME that support and facilitate more robust nu-
trition education and training efforts. It also outlines new 
opportunities for accomplishing this goal via new curricu-
la, pedagogies, technologies, and competency-based as-
sessments. Nutrition-related core competencies related to 
ASCVD prevention and organized across the 6 domains of 
the Accreditation Council for Graduate Medical Education 
(ACGME) framework are presented. Recommended for 
achievement by all residents by graduation, these compe-
tencies are especially important for those planning careers 
in primary care, cardiology, neurology, endocrinology, 
obesity treatment, gastroenterology, oncology, intensive 
care medicine, and some surgical subspecialties. Although 
expanded nutrition competencies are needed across all 
health professions, those presented herein are limited to 
medical students and trainees and form the basis of the 
entrustable professional activities (EPAs) related to nutrition 
that are also presented. Educational resources for building 
and enhancing medical nutrition education and training 
curricula, which might be of interest to nutrition educators 
from all health professions and to practicing clinicians, are 
listed at the end of this document. A recent AHA scientific 
statement provides broader guidance on medical educa-
tion and competencies for lifestyle counseling43 and serves 
as a companion to this more specific nutrition competen-
cies science advisory. Finally, although limitations of time 
and resources remain important considerations, current 
needs and approaches for strengthening medical nutri-
tion education and training, including via new interprofes-
sional opportunities,44 are now compelling, urgent, and 
abundant. This science advisory represents a roadmap 
for perpetuating progress toward this educational goal 
until more robust patient-centered nutrition care deliv-
ery by health systems is achieved nationwide.

UPDATE ON GAPS IN MEDICAL 
NUTRITION EDUCATION AND 
TRAINING IN THE UNITED STATES
UME in Nutrition 
A 1985 survey of one third of US medical schools by the 
National Academy of Sciences found inadequate expo-
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Figure. Recent meta-analysis of prospective cohort studies and randomized trials of the effects of specific foods  
on the risk of CHD, stroke, and diabetes mellitus.  
BMI indicates body mass index; CHD, coronary heart disease; CI, confidence interval; CVD, cardiovascular disease; PC, prospec-
tive cohort; RCT, randomized clinical trial; and RR, relative risk. Reprinted from Mozaffarian et al.2 Copyright © 2016, American 
Heart Association, Inc.
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sure to nutrition in health and disease, which prompted 
a recommendation for a minimum of 25 classroom 
hours.45 Four subsequent surveys conducted between 
2000 and 2013 have shown little progress in achieving 
this goal. The 2013 survey found that 71% of medical 
schools provide less than the recommended 25 hours 
of nutrition education, and 36% provide less than half 
that amount.46 Of the 30 osteopathic schools surveyed, 
85% reported providing less than the recommended 
25 hours.47 Moreover, despite the growing nutrition sci-
ence evidence base, the average and median number 
of hours of nutrition instruction at US medical schools 
paradoxically declined, to 19 hours and 17 hours, re-
spectively, in the last survey. Also, the survey showed 
that although some didactic nutrition education is 
usually provided, highly valued clinical practice expo-
sure and training to build competencies and skills are 
minimal. However, the latest survey also showed that 
most of the US medical schools that currently exceed 
the minimum 25 hours of nutrition education do so by 
integrating nutrition education across the curriculum 
rather than by providing a single course.46

GME in Nutrition: Residency Programs 
Any nutrition education gained during medical school is 
likely to be lost if not reinforced and translated into prac-
tical how-to knowledge during GME.41 Unfortunately, 
evidence suggests that most primary care residencies are 
not meeting this need. The ACGME develops program 
requirements for primary care and specialty GME, and 
those for internal medicine training currently include no 
recommendations for either nutrition-related didactics or 
clinical practice exposures.48 This training gap is aligned 
with survey data that have shown that only 14% of in-
ternal medicine trainee respondents are confident in 

their ability to counsel patients about diet.41 In contrast, 
the American Academy of Family Physicians has estab-
lished nutrition education guidelines for family medicine 
residents49; however, a recent survey that included family 
medicine trainees also documented low self-efficacy re-
garding nutrition knowledge and diet counseling skills,50 
which suggests that family medicine training gaps also 
exist. These data align with a recent survey of 495 pro-
gram directors in internal medicine, family medicine, 
surgery, and anesthesiology that reported that only 26% 
offered formal GME in nutrition, and 77% believed they 
were not meeting requirements for GME in nutrition.51

GME in Nutrition: Cardiovascular 
Fellowship Programs 
Gaps in nutrition education delivery also exist during ac-
credited cardiovascular medicine fellowship programs. In 
a 2010 survey, 44% of cardiology fellowship directors 
reported providing a nutrition lecture, but only 27% of 
their chief fellows recalled a nutrition topic.52 Cardiol-
ogy program directors cited lack of time as the most sig-
nificant barrier to providing more preventive cardiology 
training, whereas chief fellows attributed the problem to 
lack of a developed curriculum. In a recently updated sur-
vey, 56% of senior cardiology fellows reported receiving 
no nutrition education during their training, and 90% 
of >600 practicing cardiologists reported receiving no 
or minimal nutrition education during fellowship.53 The 
2015 ACC statement on core competencies for training 
in preventive cardiology has recommended that trainees 
“know the principles of nutrition and obesity assessment 
and management, including the roles of pharmacothera-
py and bariatric surgery,” and acquire “skill to implement 
and prescribe lifestyle approaches for the prevention and 
treatment of hypertension, dyslipidemia, tobacco use, 

Table 1. Summary of the Clinical Evidence Base Linking Diet to Cardiovascular Health

Topic Summary Evidence

Effects of specific foods and 
nutrients on ASCVD risk or risk 
factors

Evidence of significantly reduced ASCVD risk from consumption of fruits, vegetables, 
whole grains, beans, legumes, nuts, seeds, low-fat dairy, phytochemicals, and PUFA-
MUFA vs significantly increased ASCVD risk from sugary foods and beverages, refined 
carbohydrates, red and processed meats, and saturated fats

Cohort studies, RCTs, 
reviews, meta-analyses, 
statements

Effects of dietary patterns on ASCVD 
risk or risk factors

Evidence of significantly reduced ASCVD risk from Mediterranean, DASH, vegetarian, USDA, 
and AHA diet patterns vs significantly increased ASCVD risk from southern US diet pattern

RCTs, cohort studies, reviews, 
guidelines, DGAC reports

Effects of obesity and weight loss on 
ASCVD risk or risk factors; effects of 
dietary supplements on ASCVD risk

Evidence of significantly increased ASCVD risk from obesity; evidence of significantly 
reduced weight and improved ASCVD risk factors from hypocaloric diets; benefits of 
omega-3 fatty acid supplementation on reduced ASCVD risk in some groups

RCTs, reviews, guidelines, 
advisories, NIH supplement 
database

Effects of food environments on 
ASCVD-related health outcomes

Early evidence of improved health outcomes from home cooking and culinary skills 
vs ASCVD-related health risks from meals eaten away from home, food deserts, and 
food insecurity

Observational studies, 
reviews, USDA website

Effects of behavior modification on 
diet outcomes

Evidence of improved diet outcomes from diet-related cognitive-behavioral 
interventions

RCTs, reviews, websites

References for all evidence sources listed can be found in the Nutrition Competencies for ASCVD Prevention-Medical Knowledge section.
AHA indicates American Heart Association; ASCVD, atherosclerotic cardiovascular disease; DASH, Dietary Approaches to Stop Hypertension; DGAC, Dietary 

Guidelines for Americans Advisory Committee; MUFA, monounsaturated fatty acids; NIH, National Institutes of Health; PUFA, polyunsaturated fatty acids; RCTs, 
randomized controlled trials; and USDA, US Department of Agriculture.
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obesity, and diabetes mellitus,” although specific nutri-
tion knowledge and competencies are not listed.54

POPULATION HEALTH NEEDS AND 
HEALTH CARE AND CURRICULAR 
REFORMS ALIGNED WITH EXPANSION 
OF MEDICAL NUTRITION EDUCATION 
AND TRAINING
Many factors have contributed to shortcomings in 
medical nutrition education and training in the United 
States. Among these are healthcare delivery and pay-
ment models that have afforded little incentive or infra-
structure for health promotion and disease prevention 
and management through diet and lifestyle counsel-
ing.55 However, the national strategy to improve health-
care quality in the United States and stem its rising costs 
has led to new payment structures and a reorganization 
of care delivery that will necessitate more robust and 
better coordinated health promotion and disease pre-
vention efforts by health systems. The national preven-
tion strategy calls for these efforts to extend to entire 
practice-based populations, be focused on the behav-
ioral determinants of health (including healthy eating), 
and be better integrated with public health sector ef-
forts.56 On the basis of some health risk assessment 
data, the largest population health needs could be in 
the areas of nutrition and obesity management.57

The need to train clinicians for this new healthcare 
environment and to simultaneously apply advances in 
the science of learning has led to recent calls to reform 
UME and GME in the United States. A Carnegie Foun-
dation report has called for better integration of formal 
learning with early clinical experiences, including inter-
professional and team-based activities; a broadening of 
professional identity to include, among other things, 
collaborative care delivery; the development of habits 
of inquiry and quality improvement, including popula-
tion health management; and more individualization 
of learning processes and standardization of learning 
outcomes.58 The authors recognize that all of these will 
require greater exposure to the social, economic, and 
political aspects of healthcare delivery. An international 
commission of medical educators also has called for 
transformative changes in health professions educa-
tion to create a 21st century medical profession that 
“embraces teamwork, upholds a strong service ethic, 
and is centered around the interests of patients and 
populations.”59 A 2017 report by medical educators 
from Harvard Medical School echoes these earlier calls 
and proposes a major restructuring of UME to gradu-
ate “science-minded” and “service-minded” physicians 
with the capacity to advance population health, partic-
ularly in poor and underserved areas.60 Recognizing the 
large impact from social and behavioral risks on indi-

vidual and population health, the Association of Ameri-
can Medical Colleges has also called for greater incor-
poration of behavioral and social sciences into medical 
school and training curricula, as well as for competen-
cies related to behavior counseling.61 Finally, a confer-
ence of leaders in GME cosponsored by the Josiah Macy 
Jr. Foundation and the American Association of Aca-
demic Health Centers, has called for specific reforms in 
residency training, including better alignment with the 
changing healthcare needs of the public; a broaden-
ing of training to include population health, prevention 
topics, and interprofessional education; wider adoption 
of competency-based assessments; and more individu-
alized training goals and paths.62 Local innovations in 
GME as a result of these reforms have included engage-
ment of residents in activities to improve community 
health, and interprofessional, team-based care focused 
on the social determinants of health.62 Taken togeth-
er, the national strategy to improve population health 
and its behavioral determinants, as well as reforms in 
UME and GME designed to meet these needs, support 
broader integration of nutrition knowledge and skill-
building into medical education and training.

NEW OPPORTUNITIES FOR 
EXPANDING MEDICAL NUTRITION 
EDUCATION AND TRAINING
The reforms in UME discussed herein provide both an 
impetus and new opportunities to integrate and con-
textually embed nutrition education across all 4 years 
of learning. This can occur via pedagogical changes to 
competency-based curricula, early and longitudinal clini-
cal experiences, and interactive, experiential, and inqui-
ry-driven instruction and activities.63 Similarly, reforms in 
GME provide abundant opportunities to expand nutri-
tion-related education and skill building across a broad 
mix of didactic, clinical, experiential, and inquiry-driven 
scholarly activities within a growing number of educa-
tional tracks, including those dedicated to lifestyle medi-
cine. Furthermore, during all phases of UME or GME, 
Internet-based nutrition instruction can now either sup-
plement or originate nutrition education. Real-world 
examples of these opportunities are discussed below.

Integrating Nutrition Education and 
Training
During UME
As noted, most of the small number of medical schools 
that exceed the minimum 25 hours of nutrition edu-
cation do so by horizontally and vertically integrating 
nutrition content across the learning continuum46; 
that is, across organ system didactics, small group ses-
sions, skill-building clinical exposures, and electives. 
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For instance, at Boston University School of Medicine 
(through a nutrition Vertical Integration Group), the 
University of Texas Medical School at Houston, and oth-
ers,64–67 nutrition content is now woven into organ sys-
tem didactics and case-based and problem-based group 
sessions to impart formal knowledge and demonstrate 
clinical applications. Content might highlight the role of 
cardioprotective diets in ASCVD risk reduction, dietary 
saturated fatty acid restriction in the management of 
blood cholesterol levels, energy balance in obesity and 
diabetes mellitus management, and dietary sodium re-
striction in heart failure and blood pressure manage-
ment.64 In this manner, nutrition becomes a theme 
that spans multiple organ system blocks instead of a 
one-time course with less clinical relevance.63 Although 
this approach can make nutrition less recognizable as 
a distinct discipline, curriculum directors can electroni-
cally link nutrition sessions taught across organ system 
blocks or use nutrition-related Internet-based resources 
or textbooks to promote nutrition as a distinct field.63

New reforms also offer opportunities to develop nu-
trition-related skill building during early clinical experi-
ences now common in the first year of medical school. 
During history-taking and physical assessment activities, 
students learn how to take a diet history, assess body 
mass index and waist circumference, recognize signs of 
calorie excess and other cardiometabolic risk factors, 
and assess diet quality and readiness for diet change.64 
In collaborative care settings that pair students with 
other professionals in training (registered nurses, reg-
istered dietitian nutritionists [RDNs], behaviorists, social 
workers), students can acquire early nutrition-related 
practice skills and observe the roles of other nutrition 
care team members, satisfying new standards and com-
petencies for interprofessional education,68 as outlined 
by the Interprofessional Education Collaborative.69

Applied nutrition knowledge and skill building are 
also being integrated into first- and second-year elec-
tives now common in UME, including those that pro-
vide experiential learning, such as the following:

• Practical nutrition electives: At Albert Einstein 
School of Medicine, a popular first-year nutrition 
elective developed in 2009 combines didactics 
with interactive and practical learning experi-
ences that cover diet assessment, dieting myths, 
the science behind the Dietary Guidelines for 
Americans, motivational interviewing to effect 
diet behavior change, contemporary nutrition 
topics, and nutrition label reading, the latter via 
an experiential session that also builds community 
engagement skills.64

• Diet behavior electives: At Northwestern Uni-
versity Feinberg School of Medicine, an elec-
tive challenges students to complete a 6-week 
behavior change plan in which they self-select 
a health behavior to increase (eg, fruit and veg-

etable intake) or decrease (eg, soda or fried food 
intake), monitor baseline occurrence, set goals, 
and implement change,70 a learning approach 
that has been shown to improve prevention 
care delivery to patients.71,72 At Boston Univer-
sity School of Medicine, an experiential learning 
activity in nutrition challenges students to limit 
their weekly food budgets to the amount pro-
vided by the state’s Supplemental Nutrition As-
sistance Program.65,66

• Culinary medicine electives: First offered >100 
years ago,73 the development of culinary skills has 
recently re-emerged as a way to help medical stu-
dents translate healthy meal preparation skills to 
patients.74,75 First taught in the United States at 
the State University of New York medical school 
in 2003 and further advanced by a 2013 partner-
ship between Tulane University School of Medi-
cine and the Johnson & Wales University College 
of Culinary Arts, culinary medicine electives are 
now offered at a growing number of US medical 
schools. At the Tulane campus, culinary skills are 
taught either via classes at Johnson & Wales or 
in student-led community cooking and nutrition 
classes at the Goldring Center for Culinary Medi-
cine,76,77 with a pilot study reporting improved 
blood pressure, cholesterol, and hemoglobin A1c 
among a small group of patients with diabetes 
mellitus randomized to a student-led group ver-
sus usual care.78 Similarly, at Brown University’s 
Alpert Medical School, a “Food + Health” elective 
pairs second-year medical students with Johnson 
& Wales culinary students at the schools’ Provi-
dence campuses in a twice-yearly semester-long 
class that combines didactics led by medical and 
culinary students with 5 themed culinary work-
shops, including cooking with less salt, healthy 
cooking on a budget, and Mediterranean-diet 
cooking.79 In a separate RDN-designed, 6-week 
community health elective pilot entitled “Food 
Is Medicine,” Brown University medical students 
and local nursing students lead a community nu-
trition cooking class that teaches plant- and olive 
oil–based meal preparation to low-income indi-
viduals with cardiometabolic risk factors, build-
ing culinary, interprofessional, communication, 
and community engagement skills. A culinary 
medicine experience also has been incorporated 
into the nutrition education curriculum at Boston 
University School of Medicine as part of the stu-
dent-formed, faculty-supported Student Nutrition 
Awareness  and Action Council.65,66

Nutrition knowledge and skill building can also be 
integrated into third-year clerkships in medicine, sur-
gery, pediatrics, psychiatry, and obstetrics/gynecology, 
although these efforts typically require greater coordi-

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Aspry et al Guideline-Based Diet Counseling by Physicians

Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563 June 5, 2018 e827

CLINICAL STATEM
ENTS  

AND GUIDELINES

nation, and into fourth-year clinical rotations and men-
tored inquiry-driven activities.63,64

During GME 
Reforms in GME have resulted in a growing number 
of individualized internal medicine and family medi-
cine training tracks and a broader mix of didactic, clini-
cal, experiential, wellness, and inquiry-driven activities 
within which nutrition knowledge and competencies 
can be integrated and assessed. Traditional activities 
include noon lectures, conferences and journal clubs, 
rotations on inpatient services, and ambulatory experi-
ences in advanced primary care and specialty practices, 
such as cardiology, lipid, endocrinology, and bariatric 
surgery clinics. More innovative activities are those that 
engage trainees in personal wellness and diet self-care, 
nutrition-related community outreach activities, and cu-
linary skills development via hands-on food workshops 
and cooking demonstrations, the latter now in place at 
a reported 10 GME programs through partnerships with 
culinary institutions.80 Together, these educational sites 
and activities offer numerous opportunities to develop 
and assess nutrition knowledge and competencies and 
engage residents (and often faculty) in learning related 
to diet and ASCVD prevention. Finally, although efforts 
to enhance GME in nutrition have focused traditionally 
on primary care residencies, nutrition educators have 
noted that “there is not a single medical specialty or 
subspecialty that would not benefit from an increased 
emphasis on nutrition education,” which highlights the 
importance of improving nutrition education and train-
ing across specialties.64 As an example, at the Montefio-
re Medical Center–Albert Einstein College of Medicine, 
residents in obstetrics and gynecology now engage in 
self-directed, Internet-based nutrition education focused 
on obesity and diet behavior change during pregnancy, 
demonstrating improved nutrition knowledge and prac-
tice skills, including increased referral rates to RDNs.64

Distinct Lifestyle Medicine Curricula for 
Nutrition Education and Training
During UME 
A more focused strategy for incorporating nutrition into 
UME curricula involves integration into a lifestyle med-
icine (LM) thread or track, an approach aligned with 
calls for more individualization in medical education. 
Rather than offering a distinct course or integration into 
standard UME curricula, some medical schools, such as 
Northwestern University Feinberg School of Medicine 
and the University of South Carolina–Greenville School 
of Medicine, have introduced separate LM tracks that 
provide in-depth UME in nutrition alongside other life-
style factors, including physical activity, substance and 
tobacco use, stress management, sleep hygiene, and 
behavioral counseling.81 Although LM curricula are rela-

tively new, a recent review reported that these tracks 
incorporated within UME improve student knowledge, 
skills, self-care, counseling, and patient outcomes re-
lated to lifestyle factors.82 The Lifestyle Medicine Edu-
cation Collaborative is a newly established partnership 
between leaders in LM and medical educators that pro-
vides leadership, guidance, and resources to advance 
the adoption of LM curricula in medical schools.83 The 
recently published AHA statement on medical training 
to achieve competency in lifestyle counseling recog-
nizes the LM education movement and outlines com-
petencies needed to educate and train physicians for 
both this career track and LM topics embedded within 
traditional education and training programs.43

During GME 
LM residency programs and tracks provide unique op-
portunities to acquire in-depth nutrition expertise and 
competencies during GME. The American College of 
Lifestyle Medicine maintains a current and growing list 
of GME training opportunities in nutrition within LM 
programs84 and provides links to nutrition fellowship 
and postdoctoral fellowship programs. GME in LM also 
has been linked to improved physician knowledge and 
attitudes, practice outcomes, and patient outcomes.82

Web-Based Nutrition Education  
and Training
During UME 
Medical schools that have not fully integrated nutri-
tion science across their 4-year curricula are enhancing 
and even originating nutrition education via an Inter-
net-based program that can be incorporated into any 
existing curriculum. The Nutrition in Medicine project 
at the University of North Carolina, Chapel Hill,85,86 is 
an online, open-access nutrition education curriculum 
for medical students established in 1995 by a team of 
physicians, nutritionists, and computer scientists. The 
50-hour core curriculum covers biochemical, epidemio-
logical, and clinical aspects of nutrition science. Virtual 
case studies and translational illustrations are abundant 
and, although not as effective as self-directed nutrition 
counseling, offer even schools with no or limited qual-
ity nutrition faculty a means of expanding or establish-
ing nutrition education at a fundamental level. Since its 
inception, >100 (or about one half) of US medical and 
osteopathic schools and dozens of international medical 
schools have accessed the Nutrition in Medicine project’s 
materials to support their nutrition education efforts.87

During GME
 In 2009, the Internet-based Nutrition in Medicine proj-
ect at the University of North Carolina expanded its in-
teractive online, open-access medical school nutrition 
education program to include Nutrition Education for 
Practicing Physicians. This comprehensive medical nutri-
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tion education program for trainees and physicians in 
practice presents a wide range of foundational nutri-
tion topics alongside disease-specific clinical vignettes 
and is designed specifically for easy incorporation into 
busy clinical schedules.88

NUTRITION COMPETENCIES FOR 
ASCVD PREVENTION
Assessing nutrition knowledge and skills imparted by 
the growing list of UME and GME activities discussed 
above is essential for competency-based medical edu-
cation and training and is aligned with calls to better 

standardize learning outcomes.58,62 Several groups have 
proposed content for medical nutrition education and 
training; however, no consensus on a unified frame-
work has been reached.89–92 The widely adopted AC-
GME framework for defining the expected outcomes 
of competency-based medical education and training 
across 6 domains,93 with or without 2 additional do-
mains proposed by medical educators,94 is a suitable 
construct for categorizing nutrition competencies that 
impact ASCVD prevention and should be able to be 
broadly applied across countries.94 The rationale and 
content for nutrition competencies within each of the 
6 ACGME domains are discussed below and tabulated 
in Table 2.

Table 2. CVD-Related Nutrition Competencies Categorized by ACGME Domains

Domain Competencies

Patient care:
  Demonstrate care that is patient centered, 

compassionate, appropriate, and effective

In all patients, uses most long-term care visits to inquire about diet and provide brief, focused diet 
recommendations and messages

In patients with ASCVD or risk factors, demonstrates the ability to 

  Assess short- and long-term ASCVD risk and criteria for metabolic syndrome via the medical history, 
vital signs, waist circumference and BMI, laboratory data, and an ASCVD risk calculator 

  Take a diet history informally or via a diet assessment tool

  Formulate a diet-related diagnosis, intervention, and follow-up plan matched to the level of ASCVD 
risk and to specific risk factors

  Consider comorbidities and socioeconomic factors that impact diet behavior; assess readiness for diet 
change; use evidence-based behavior change techniques, with self-monitoring when appropriate

  Recognize patients who will benefit from referral to RDNs for medical nutrition therapy

 Record all of the above in an accurate and timely manner

Medical knowledge:
  Demonstrate knowledge of established and 

evolving biomedical, clinical, epidemiological, 
and social/behavioral sciences and apply this 
knowledge to patient care

Demonstrates knowledge and application of 

 Basic principles of nutrition science and food sources of macronutrients and micronutrients

  Basic evidence linking specific foods/nutrients, dietary patterns, and food habits/environments to 
increased or decreased ASCVD risk

  Diet assessment tools and evidence-based behavior change strategies and techniques

Systems-based practice:
  Demonstrate awareness of the broader health 

system and the ability to apply its resources to 
individual care

Demonstrates the ability to

  Access national dietary guidelines and Internet-based patient education tools

  Refer patients appropriately to RDNs, lipid specialists, diabetes mellitus care specialists, obesity 
specialists, bariatric surgeons, and behaviorists and to participate in team-based nutrition care delivery

  Make appropriate referrals to community, state, and federal programs aimed at improving healthy 
food access and education

Practice-based learning and improvement:
  Demonstrate the ability to evaluate one’s care 

and to continually improve it

Demonstrates the ability to

  Improve nutrition care delivery by incorporating new nutrition science, guidelines, assessment tools, 
patient education tools, and diet counseling techniques

  Monitor and improve patient diet behaviors and outcomes

 Monitor and improve one’s progress in achieving nutrition competencies

Interpersonal and communication skills:
  Demonstrate skills that lead to effective exchange 

of information and collaboration to improve 
patient care

Demonstrates the ability to

  Communicate diet and nutrition information to patients based on education and health literacy levels

  Communicate effectively with dietitians, behaviorists, lipid specialists, and other team members in a 
manner that supports a team approach to health promotion and treatment of disease

Professionalism:
  Demonstrate the ability to carry out professional 

activities and to adhere to ethical principles

Demonstrates

  Empathy when counseling patients with alcoholism, obesity, eating disorders, dietary nonadherence, 
and culturally based dietary habits

  Professionalism in communications with all care team members and the ability to serve as a role 
model to those with less nutrition and medical knowledge

  Integrity in the delivery of evidence-based diet information (and avoids financial or other conflicts 
related to industry or business entities)

  Recognition of personal deficiencies in nutrition competency and the ability to work to rectify these

ACGME indicates Accreditation Council for Graduate Medical Education; ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; CVD, cardiovascular 
disease; and RDNs, registered dietitian nutritionists. 
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Patient Care
The ACGME defines competency in patient care as “the 
ability to demonstrate care that is patient-centered, 
compassionate, appropriate and effective.”93 Applied 
to diet-related patient care for ASCVD prevention, stu-
dents and trainees should demonstrate the ability to 
inquire and provide brief messages about diet at most 
chronic care visits, because there is evidence that this 
can favorably impact diet outcomes.95 For those with 
ASCVD or risk factors, they should demonstrate the 
competencies below, summarized in Table 2, including 
the ability to accomplish the following:

•  Assess short- and long-term ASCVD risk96,97 and 
criteria for metabolic syndrome,98 via the medical 
history, vital signs (including blood pressure, waist 
circumference, body mass index, or other assess-
ments of adiposity),99,100 and laboratory data, 
including fasting blood glucose and blood lipids.

•  Take a diet history informally or via a diet assess-
ment tool.101

• Formulate a diet-related diagnosis, intervention, and 
follow-up plan that matches short- and long-term 
ASCVD risk; criteria for metabolic syndrome, over-
weight, or obesity; and the presence of hyperlipid-
emia, hypertension, or diabetes mellitus.

• Consider comorbidities and socioeconomic fac-
tors that impact diet behavior,25 assess readiness 
for diet change,102 and use evidence-based behav-
ior change techniques to guide diet change,103–106 
encouraging diet self-monitoring via e-tools,108,109 
when appropriate.

• Recognize significant nutrition-related diagnoses 
to identify patients who will benefit from referral 
to RDNs for in-depth counseling and medical nutri-
tion therapy based on the Nutrition Care Process 
Model.110

• Record all of the above in an accurate and timely 
manner.

Medical Knowledge
The ACGME defines competency in medical knowl-
edge as “the ability to demonstrate knowledge of 
established and evolving biomedical, clinical, epide-
miological, and social-behavioral sciences, and to apply 
this to patient care.”93 Relative to diet and cardiometa-
bolic health, medical knowledge and its applications 
can be viewed as existing within 3 broad areas, in-
cluding (1) basic nutrition principles and food sourc-
es of nutrients, (2) evidence linking foods/nutrients, 
diet patterns, and food environments to changes in  
ASCVD risk, and (3) diet assessment tools and behavior 
change interventions.

1. Basic nutrition principles and food sources of 
nutrients

•  Knowledge of basic nutrition principles pro-
vides learners with the foundation needed 
to diagnose and treat diet-related disorders. 
Students and trainees should demonstrate 
basic knowledge of the following, summa-
rized by the Institute of Medicine and National 
Academy of Sciences in an easily searchable 
online reference111:
−  Macronutrients, their recommended intake 

ranges, and diet composition

–  Calorie requirements and energy balance

–  Fatty acids and sterols; carbohydrates and 
fiber; amino acids and proteins

–  Vitamins, minerals, trace elements, and 
electrolytes

−  The basic roles of all of these in human 
metabolism and homeostasis

•  Knowledge of food sources of nutrients pro-
vides learners with the foundation needed 
to translate nutrition knowledge into practi-
cal guidance. For the purposes of ASCVD risk 
reduction, students and trainees should partic-
ularly demonstrate knowledge of the following:
–  Food sources of healthy fats, whole grains, 

lean animal and plant proteins, sterols, and 
flavonoid-rich fruits, green leafy and other 
vegetables, including those with roles in reg-
ulating oxidative stress,112 as tabulated in the 
US Department of Agriculture’s food compo-
sition database113

–  Food sources of nutrients to be limited based 
on the Dietary Guidelines for Americans 
Advisory Committee,16 including added sug-
ars, sodium, and saturated and trans fats in 
processed foods and beverages, including 
those often mistakenly viewed as “heart 
healthy” (ie, sugar-laden cereals, yogurts, 
and fruit juices; salt-laden vegetable juices; 
and coconut oil), as well as food sources of 
nutrients that are underconsumed based 
on the Dietary Guidelines for Americans 
Advisory Committee,16 such as calcium, 
potassium, fiber, and vitamin D, and their 
roles in disease, particularly in the elderly

–  The federally mandated nutrition facts label 
and its application and planned updates114

–  The evidence for or against dietary supple-
ments as outlined by the National Institutes 
of Health,115 specifically as related to 
omega-3-fatty acid supplementation, as 
recently reviewed116

2. Evidence linking foods/nutrients, diet patterns, 
and food environments to ASCVD risk
•  Knowledge of foods and nutrients associated 

with changes in ASCVD risk or risk factors, 
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identified consistently in well-conducted cohort 
studies and clinical trials, is essential for trans-
lating nutrition science to patients and for rec-
ognizing diet myths and controversies often 
abundant in popular media.117 Trainees should 
demonstrate knowledge of the following:
–  Specific foods associated with increased or 

decreased ASCVD risk based on prospective 
studies,2–5 as illustrated in the Figure

–  Individual nutrients associated with increased 
or decreased ASCVD risk, including:
▪  Fats, specifically saturated fatty acids and 

trans fatty acids, which are associated with 
an increase in serum low-density lipopro-
tein cholesterol and the risk of coronary 
heart disease or all-cause mortality, versus 
monounsaturated and poly-unsaturated 
fatty acids, which reduce serum low-
density lipoprotein cholesterol and the 
risk of coronary heart disease and total 
mortality when substituted for saturated 
fatty acids,7,8,118,119 and which also reduce 
elevated triglycerides, hyperglycemia, or 
ASCVD risk when substituted for refined 
carbohydrates (up to a total fat intake of 
35% of calories),120 evidence of which has 
led to calls for policy shifts away from low-
fat diets121

▪  Carbohydrates in the form of refined 
grains and added sugars, especially from 
sugary beverages, which are associated 
with obesity, dyslipidemia, insulin resis-
tance, and ASCVD risk,9,122 especially when 
glycemic load is increased,123 versus carbo-
hydrates as whole grains, which are asso-
ciated with reductions in obesity, insulin 
resistance, ASCVD risk, and total mortal-
ity when substituted for refined carbohy-
drates,9 and which also reduce coronary 
risk when substituted for total fat in diets 
that are plant-based, fiber-rich, and high in 
fruits, vegetables, beans, and legumes, as 
well as whole grains124

▪  Proteins from plant sources (beans, legumes, 
nuts, and seeds) and fish, which are associ-
ated with reduced ASCVD risk,2–5 versus 
from processed meats (eg, delicatessen 
meats, bacon, sausage, hot dogs), which are 
associated with increased ASCVD risk2–5

▪  Sterols from plant sources, which are associ-
ated with reductions in serum low-density 
lipoprotein cholesterol, versus some animal 
sterols (eg, cholesterol in eggs) that raise 
low-density lipoprotein cholesterol and are 
associated with increased ASCVD risk in 
diabetic patients125

•  Knowledge of diet patterns associated with 
changes in ASCVD risk, and evidence-based 
guidelines derived from them, is essential for 
and can facilitate diet counseling of patients. 
Trainees should demonstrate knowledge of the 
following:
–  Healthy dietary patterns and their evidence 

bases, including the AHA Dietary Pattern15 
and the Healthy US Style,16 Mediterranean,10,13 
Dietary Approaches to Stop Hypertension 
(DASH),126 and vegetarian/vegan diet patterns, 
all reviewed recently127

–  Dietary guidelines and recommendations, 
including the “2013 AHA/ACC Guideline on 
Lifestyle Management to Reduce Cardiovascular 
Risk,”15 the 2015 to 2020 Dietary Guidelines 
for Americans,16 and dietary recommendations 
for treating complex dyslipidemias128

–  The basic process by which diet evidence 
is systematically reviewed, ranked, and 
incorporated into these guidelines and 
recommendations129

–  The commonalities among current dietary 
guidelines (including an emphasis on whole 
foods, nutrient density, and energy balance, 
as well as restriction of added sugars, sodium, 
and solid fats) that facilitate patient adherence 
and coordinated treatment, the latter essen-
tial because many cardiometabolic risk factors 
overlap and require simultaneous management

•  Knowledge of weight loss principles that 
impact ASCVD risk factors is essential for treat-
ing the large numbers of patients with over-
weight or obesity encountered in practice.130 
Trainees should demonstrate knowledge of the 
following:
–  The association between obesity and ASCVD 

risk factors and total mortality131,132 and the 
favorable effects of weight loss on most of 
these risks133

–  The evidence that popular hypocaloric diets 
appear to induce similar weight loss,134 but 
those that allow moderate fat are associated 
with greater reductions in triglycerides and 
increases in high-density lipoprotein cho-
lesterol and possibly better adherence than 
those low in fat135

–  Evidence-based guidelines for obesity 
treatment136,137

•  Knowledge of the effects of food habits and 
environments on diet quality and ASCVD risk 
is essential when engaging patients in diet 
counseling, especially those with lower socio-
economic status. Trainees should demonstrate 
knowledge of the prevalence and negative 
effects on ASCVD risk factors of:
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–  Food eaten away from home138–140 and, con-
versely, of the potentially positive health effects 
of culinary skills development and home 
cooking141,142

–  Food deserts, defined by the US Department 
of Agriculture as “parts of the country vapid 
of fresh fruit, vegetables and other healthful 
whole foods, usually found in impoverished 
areas”143–146

–  Food insecurity in the United States147

3. Diet assessment tools and behavior change theo-
ries as applied to diet
•  Knowledge of formal diet assessment and 

tracking tools that provide an approximation of 
dietary intakes is valuable when assessing diet 
quality, the need for diet behavior change, and 
the achievement of diet goals. Trainees should 
demonstrate familiarity with the following:
–  Rapid Eating and Activity Assessment for 

Patients (REAP), a brief, validated food ques-
tionnaire linked to an accompanying physi-
cian guide to counseling148,149

–  Weight, Activity, Variety and Excess (WAVE), 
a diet and lifestyle instrument that addresses 
calorie balance and healthy eating and incor-
porates practical tools149–151

–  Food Behavior Checklist, a picture-based food 
survey for those with low health literacy152

–  New commercial mobile e-health tools for 
diet self-monitoring and tracking, for exam-
ple, MyFitnessPal,108 Lose It,109 and others, 
and emerging digital platforms with the 
capability of connecting patient-generated 
diet data to electronic health records153

•  Knowledge of the many factors that affect diet 
behavior and the evidence supporting specific 
diet behavior change interventions is essential 
for guiding patients to successful diet change. 
Trainees should specifically demonstrate knowl-
edge of the following:
–  The social-ecological model of diet behavior, 

which recognizes that diet behavior is shaped 
by individual, social, cultural, and economic 
influences; the settings in which foods and 
beverages are consumed; and system, organi-
zational, and industry factors25

–  The trans-theoretical model, which empha-
sizes the need to tailor behavior change 
strategies to the stage of readiness (ie, pre-
contemplation, contemplation, preparation, 
action, maintenance, or relapse), and of the 
5A’s steps for applying the trans-theoretical 
model to diet behavior change102 (ie, assess 
diet and readiness to change, advise diet 
changes, agree on diet change goals, assist 
to change diet practices or address barriers, 

and arrange follow-up and support, includ-
ing referrals to RDNs when needed)
–  Evidence-based behavior modification 

techniques such as motivational interview-
ing, goal setting, and regular feedback, 
which are now Class IA recommendations 
for diet counseling,103 and particularly the 
4 basic skills used in motivational inter-
viewing154 (ie, open questions, affirma-
tions, reflective listening, and summarizing 
[OARS])

Systems-Based Practice
Competency in systems-based practice is defined by 
the ACGME as “the ability to demonstrate awareness 
of the broader health system and apply its resources 
to individual care.”93 As related to nutrition, trainees 
should demonstrate the ability to make appropriate 
referrals to RDNs, diabetes mellitus educators, clini-
cal lipid specialists, and obesity treatment experts; to 
local and web-based programs that promote cooking 
skills, weight loss, diabetes mellitus prevention, and 
wellness; and to federal nutrition assistance programs, 
including the Women, Infants and Children program, 
Meals on Wheels, and Supplemental Nutrition Assis-
tance Program–Ed.

Practice-Based Learning and 
Improvement
The ACGME defines competency in practice-based 
learning and improvement as the “ability to demon-
strate evaluation of one’s care and to continually im-
prove it.”93 Specific to nutrition, competency in prac-
tice-based learning and improvement includes the 
ability to monitor and improve diet-related behaviors 
and outcomes in patients and to hone these skills within 
complex patient care environments with ever-changing 
standards, guidelines, and policies. Therefore, trainees 
should demonstrate the ability to access and incorpo-
rate into practice new dietary guidelines, counseling 
techniques, and diet assessment and education tools. 
Finally, competency in practice-based improvement 
includes the ability to self-monitor and improve one’s 
own progress in achieving nutrition competencies.

Interpersonal Skills and Communication
Competency in interpersonal skills and communication 
is defined by the ACGME as the “ability to demonstrate 
skills that lead to effective exchange of information with 
patients and other providers, and collaboration to improve 
patient care.”93 The latter is especially vital given the in-
creasing need for physicians to work within interdisciplin-
ary teams. Trainees should be proficient in communicating 
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nutrition guidance across all levels of patient education 
and health literacy, in documenting nutrition assessment, 
and in establishing a legal record of nutrition care.

Professionalism
The ACGME defines competency in professionalism as 
the “ability to carry out professional activities and to 
adhere to ethical principles.”93 Compassion, respect 
for others, honesty, and integrity are the foundations 
of professionalism. In relation to nutrition care deliv-
ery, trainees should demonstrate professionalism when 
counseling patients with eating disorders, alcoholism, 
obesity, dietary nonadherence, and culturally specific 
dietary habits, as well as when interacting with care 
team members who might have less medical knowl-
edge. They should demonstrate avoidance of personal 
and financial conflicts related to the promotion of diet 
plans, foods, supplements, or other products. Finally, 
they should recognize deficiencies in their nutrition 
competencies and work to remedy these.

EPAs FOR NUTRITION COMPETENCY
Recently the Association of American Medical Colleges 
developed and defined 13 categories of integrated, 
observable, and measurable clinical work activities 
that each graduating medical student should be able 
to perform in basic fashion without direct supervision 
on the first day of internship and with increasing skill, 
performance, and independence (or “entrustment”) 
as he or she progresses along the learning continuum 
to graduating senior resident.155–157 As such, EPAs pro-
vide a clinical context for (and are mapped to one or 
more of) the ACGME/Association of American Medical 
Colleges competency domains and are achieved when 
milestones or “entrustable behaviors” that integrate 
patient care, medical knowledge, practice skills, and 
professional attitudes for that particular activity are 
skillfully demonstrated. As EPAs become adopted, med-
ical schools must demonstrate their achievement and 
determine how, when, where, and by whom the EPA is 
to be taught, as well as its method of measurement and 
assessment. The 13 core EPAs being advanced by the 
Association of American Medical Colleges and the sug-
gested entrustable behaviors relevant to nutrition care 
competencies are presented in Table 3.

RESOURCES FOR IMPROVING 
MEDICAL NUTRITION EDUCATION 
AND TRAINING CURRICULA
Faculty
Relatively few medical school faculty with training and 
expertise in nutrition and the general lack of institu-

tional support and academic “homes” for those who 
do possess these qualifications have contributed to in-
adequate UME and GME in nutrition.158–160 However, 
multidimensional nutrition curricula that integrate the 
expertise of RDNs in particular,44 as well as nurses, be-
haviorists, and culinary experts, can greatly enhance the 
efforts of even a single faculty member or champion. 
Nutrition curriculum organizers might also find that 
medical nutrition education efforts by other faculty, 
RDNs, behaviorists, trainees, and students are already in 
place in other local programs, departments, or practices 
and can be tapped to help create broader and more in-
tegrated multidisciplinary nutrition education and train-
ing efforts. The resources discussed above and listed 
below can provide faculty with significant support.

Curricula Building Guidance 
Faculty and curriculum developers seeking to expand 
their medical nutrition education and training efforts 
can find valuable information in the following publica-
tions, which provide both general guidance and de-
scriptions of the steps and elements helpful for plan-
ning, implementing, evaluating, and sustaining an 
integrated nutrition education curriculum:

• “A Novel Method of Increasing Medical Student 
Nutrition Awareness and Education”66

• “A Novel Nutrition Medicine Education Model: 
The Boston University Experience”65

• “Development of Case-Based Integrated Nutri-
tion Curriculum for Medical Students”161

• “Position of the Academy of Nutrition and Dietet-
ics: Interprofessional Education in Nutrition as an 
Essential Component of Medical Education”44

• “Lessons Learned From Nutrition Curricular En-
hancements”162

• “Nutrition Education in Medical School: A Time 
of Opportunity”63

• “Comprehensive Integration of Nutrition Into 
Medical Training”163

• The Nutrition Academic Award, funded by the Na-
tional Heart, Lung, and Blood Institute between 
1998 and 2005 at 21 medical schools in the 
United States, produced a curriculum guidance 
document, instructional materials, practice tools, 
and publications, available at https://www.nhlbi.
nih.gov/sites/default/files/media/docs/NAA%20 
Nutrition%20Curriculum%20Guide.pdf.164

Educational Content Resources 
Key nutrition science sources and reviews useful for 
curriculum developers, faculty, students, trainees, and 
practicing providers are listed in the publications and 
websites listed below.

• Institute of Medicine Dietary Reference Intakes111
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Table 3. EPAs Relevant to Nutrition Competencies

EPA Entrustable Behaviors

1.  Gather a history and perform a 
physical examination

Gathers all information related to diet and CVD risk from

  Personal and family history, diet/lifestyle history, and basic laboratory data

 Formal diet assessment, when appropriate

 Evaluation of social, cultural, and economic factors that influence diet habits

  Physical examination findings, including BMI, waist circumference, and other physical findings of CVD risk

Does all of the above in a complete manner and with sensitivity and cultural awareness

2.  Prioritize a differential diagnosis after 
a clinical encounter

Synthesizes all diet-related information and draws on knowledge and experience to recognize

  Relationships between dietary history and CVD risk or risk factors, including acute CVD events

  Social, cultural, and economic factors that impact diet habits

Openly discusses conclusions with supervisors and patients

3.  Recommend and interpret common 
diagnostic screening tests

Performs diet-related screening and testing based on

 Standards of care

 National guidelines

 Cost awareness

 Patient preferences

Performs test interpretation that 

 Is accurate

 Recognizes urgency when present

Discusses test results with supervisors and patients

4.  Enter and discuss orders and tests Prescribes diet orders and recommendations that

 Match the patient’s clinical diagnosis, CVD risk, or acute CVD event/illness

 Account for other clinical factors

  Recognize social, cultural, and economic factors

 Use health information technology and tools

 Include RDN referral when needed

Discusses diet recommendations with patients in a nonjudgmental manner, as well as with other team members

5.  Document a clinical encounter in the 
patient’s record

Documents diet-related histories, examination findings, assessments, and plans that are

 Systematic, complete, timely, and legible

 Tailored to inpatient and outpatient care settings

 Inclusive of patient factors and preferences

6.  Provide an oral presentation of a 
clinical encounter

Orally presents diet-related information tailored for the care setting (ie, that is relevant to active problems in the 
inpatient setting and to chronic disease management in the outpatient setting)

Maintains patient privacy and displays respect when presenting diet histories and behaviors

7.  Form clinical questions and retrieve 
evidence to advance patient care

Accesses nutrition science (in guidelines, studies, review articles, and databases) to research and deliver  
nutrition care

Recognizes areas of controversy or non–evidence-based diet information

Listens to and learns from the nutrition care experiences of other professionals and team members

8.  Give or receive a patient handover to 
transition care responsibility

NA

9.  Collaborate as a member of an 
interprofessional team

Understands the roles of the healthcare team in nutrition care delivery

Makes timely and appropriate referrals to RDNs, RNs, PAs, lipid specialists, hypertension specialists, preventive 
cardiologists, obesity experts, and behaviorists

Demonstrates mutual respect in interactions with team members

10.  Recognize patients in need of urgent 
care and initiate evaluation and 
management

Recognizes the possibility of acute illness requiring care escalation in patients with physical symptoms or severely 
abnormal findings related to ASCVD risk factors

11.  Obtain informed consent for tests 
and procedures

NA

12.  Perform the general duties of a 
physician

NA

13.  Identify system failures and 
contribute to a culture of safety and 
improvement

Identifies gaps in patient diet knowledge and self-efficacy and works to close these gaps via diet counseling and 
educational tools

Identifies gaps in hospital diet and nutrition care delivery and works through appropriate channels to close  
these gaps

ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; CVD, cardiovascular disease; EPAs, entrustable professional activities; NA, not applicable; 
PAs, physician assistants; RDNs, registered dietitian nutritionists; and RNs, registered nurses.
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• US Department of Agriculture Food Composition 
Database113

• US Food and Drug Administration Food Label Pro-
gram114

• National Institutes of Health Food Supplement 
Database115

• “Components of a Cardioprotective Diet: New 
Insights”3

• “Dietary and Policy Priorities for Cardiovascular 
Disease, Diabetes, and Obesity: A Comprehensive 
Review.”2

• “Trending Cardiovascular Nutrition Controver-
sies”117

• “Dietary Fats and Cardiovascular Disease: A Presi-
dential Advisory From the American Heart Asso-
ciation”8

• “Omega 3 Polyunsaturated Fatty Acid (Fish Oil) 
Supplementation and the Prevention of Clinical 
Cardiovascular Disease: A Science Advisory From 
the American Heart Association”116

• “Dietary Sugars Intake and Cardiovascular Health: 
A Scientific Statement From the American Heart 
Association”123

• “Sodium, Blood Pressure, and Cardiovascular dis-
ease: Further Evidence Supporting the American 
Heart Association Sodium Reduction Recommen-
dations”165

• “2013 AHA/ACC Guideline on Lifestyle Man-
agement to Reduce Cardiovascular Risk: A Re-
port of the American College of Cardiology/
American Heart Association Task Force on Prac-
tice Guidelines”15

• Dietary Guidelines for Americans, 2015–202016

• “Recommended Dietary Pattern to Achieve Ad-
herence to the American Heart Association/
American College of Cardiology Guidelines: A 
Scientific Statement From the American Heart As-
sociation”127

• “Behavior Change Counseling Curricula for Med-
ical Trainees: A Systematic Review”106

• “Dietary Applications of the Stages of Change 
Model”102

• “Interventions to Promote Physical Activity and 
Dietary Lifestyle Changes for Cardiovascular Risk 
Factor Reduction in Adults: A Scientific Statement 
From the American Heart Association”103

• “State of the Evidence Regarding Behavior 
Change Theories and Strategies in Nutrition 
Counseling to Facilitate Health and Food Behavior 
Change”104

CME Resources 
Like most fields of medicine, nutrition science is rap-
idly evolving. Engaging in continuing medical edu-
cation (CME) activities can help nutrition educators 

and faculty partners incorporate new, evidence-based 
nutrition science and educational tools into existing 
curricula and competency frameworks. Advertised 
to local practitioners, CME activities in nutrition also 
expand nutrition knowledge and the delivery of nu-
trition counseling by local primary care providers, 
advanced practice providers, hospitalists, specialists, 
medical students, trainees, and other clinician team 
members. The organizations listed below offer multi-
day or online CME activities focused on medical nutri-
tion primarily for the prevention of ASCVD and other 
chronic diseases.

Live CME
• AHA Epidemiology/Lifestyle Scientific Sessions: 

An annual 4-day AHA scientific session devoted 
to the development and application of transla-
tional and population science related to heart dis-
ease and stroke prevention and the advancement 
of cardiovascular health, with a major focus on 
the role of diet and lifestyle.166

• Healthy Kitchens, Healthy Lives: A 4-day course 
organized by the Harvard School of Public Health 
and the Culinary Institute of America, held in 
Napa, CA, that bridges nutrition science, health 
care, and the culinary arts.167

• International Conference on Nutrition in Medi-
cine: A 2-day course organized by the George 
Washington School of Medicine and the Physi-
cians Committee for Responsible Medicine, held 
annually in Washington, DC, that updates the 
science linking nutrition to cardiometabolic and 
other disorders.168

• International Plant-Based Nutrition Conference: 
An annual 4-day course hosted by the Plantrician 
Project, that presents the latest science on the 
health benefits of plant-based eating.169

• Lifestyle Medicine: A 2-day course organized by 
the Institute for Lifestyle Medicine at Spauld-
ing Rehabilitation Hospital and Harvard Medi-
cal School that integrates formal learning 
about advances in diet and lifestyle with prac-
tical skills such as counseling techniques and 
practice-based culinary education tools and  
strategies.170

• Mayo Clinic Nutrition and Wellness in Health and 
Disease: A 2-day CME course organized by the 
Mayo Clinic Office of Continuous Professional 
Development that covers ambulatory topics in 
nutrition, LM, and wellness.171

• Nutrition & Health Conference: A 3-day course or-
ganized by the University of Arizona that reviews 
the latest information on nutrition and health 
presented by scientific researchers, clinicians, and 
food policy and culinary experts.172
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Online CME
• Nutrition Science for Health and Longevity: What 

Every Health Professional Needs to Know: A 
3-hour, self-paced, interactive nutrition course 
from the nonprofit Gaples Institute that empha-
sizes clinically relevant nutrition science, counsel-
ing strategies, and practical tips for making nutri-
tional interventions in a busy clinical setting. $50; 
qualifies for CME and American Board of Internal 
Medicine maintenance of certification.173

• Introduction to Food and Health: A 2.5-hour, 
multimodule CME activity from Stanford Uni-
versity Center for Continuing Medical Education 
that also features speakers from Harvard School 
of Public Health and that covers basic principles 
of nutrition, the use of motivational interviewing 
and nutritional assessment using evidence-based 
techniques and tools, and the process of guiding 
patients through diet behavior change. Uses di-
dactic videos, animated cases, and interactive and 
experiential activities.174

• Medscape Nutrition CME Learning Center175

• AHA Healthy Living Continuing Education series: 
A series of free 1- to 1.5-hour science-based slide 
and video presentations with continuing educa-
tion credits created by the AHA for health profes-
sionals and their patients, including The Facts on 
Fats, Living Healthy With Less Added Sugar, Smart 
Food Shopping, and Simple Cooking.176

CONCLUSIONS
Despite robust evidence that diet quality significantly 
impacts ASCVD risk, unhealthy dietary patterns remain 
a major contributor to the massive public health and 
economic burdens from ASCVD in the United States. 
Guideline-based diet behavior counseling initiated by 
physicians on the frontlines of primary and specialty 
care can improve diet and health outcomes in individu-
als and, coupled with 21st century disease prevention 
and health promotion strategies, hold immense po-
tential for improving population-wide cardiovascular 
health. However, to meet this societal need and real-
ize this potential, more robust medical nutrition edu-
cation and training are needed. Because nutrition is a 
dynamic science with a rapidly evolving evidence base 
that requires continual updating and renewed transla-

tional efforts, the competencies outlined in this science 
advisory provide a foundation and flexible options for 
advancing nutrition knowledge and skills across the 
learning continuum. The real-world experiences of 
dedicated nutrition educators and innovators suggest 
that this is best achieved by integrating formal learning 
in nutrition across organ systems and within practical, 
experiential, inquiry-driven, and interprofessional clini-
cal activities. Many of these activities are also aligned 
with 21st century reforms in UME and GME and will 
help prepare physicians for team-based care with RDNs 
and other qualified professionals who can sustain their 
diet education and population health management ef-
forts. As for other chronic diseases, such a model of 
collaborative nutrition care, delivered systematically by 
health systems and aligned with population-based diet 
improvement strategies, will reduce the public health 
and economic burdens from ASCVD to a degree not 
previously realized in the United States.

ARTICLE INFORMATION
The American Heart Association makes every effort to avoid any actual or po-
tential conflicts of interest that may arise as a result of an outside relationship or 
a personal, professional, or business interest of a member of the writing panel. 
Specifically, all members of the writing group are required to complete and 
submit a Disclosure Questionnaire showing all such relationships that might be 
perceived as real or potential conflicts of interest.

This advisory was approved by the American Heart Association Science  
Advisory and Coordinating Committee on November 27, 2017, and the American 
Heart Association Executive Committee on January 10, 2018. A copy of the 
document is available at http://professional.heart.org/statements by using ei-
ther “Search for Guidelines & Statements” or the “Browse by Topic” area. 
To purchase additional reprints, call 843-216-2533 or e-mail kelle.ramsay@
wolterskluwer.com.

The American Heart Association requests that this document be cited as 
follows: Aspry KE, Van Horn L, Carson JAS, Wylie-Rosett J, Kushner RF, Lich-
tenstein AH, Devries S, Freeman AM, Crawford A, Kris-Etherton P; on behalf 
of the American Heart Association Nutrition Committee of the Council on 
Lifestyle and Cardiometabolic Health; Council on Cardiovascular and Stroke 
Nursing; Council on Cardiovascular Radiology and Intervention; and Stroke 
Council. Medical nutrition education, training, and competencies to advance 
guideline-based diet counseling by physicians: a science advisory from the 
American Heart Association. Circulation. 2018;137:e821–e841. DOI: 10.1161/
CIR.0000000000000563.

The expert peer review of AHA-commissioned documents (eg, scientific 
statements, clinical practice guidelines, systematic reviews) is conducted by the 
AHA Office of Science Operations. For more on AHA statements and guidelines 
development, visit http://professional.heart.org/statements. Select the “Guide-
lines & Statements” drop-down menu, then click “Publication Development.”

Permissions: Multiple copies, modification, alteration, enhancement, 
and/or distribution of this document are not permitted without the express  
permission of the American Heart Association. Instructions for obtaining per-
mission are located at http://www.heart.org/HEARTORG/General/Copyright-
Permission-Guidelines_UCM_300404_Article.jsp. A link to the “Copyright 
Permissions Request Form” appears on the right side of the page.

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

mailto:kelle.ramsay@wolterskluwer.com
mailto:kelle.ramsay@wolterskluwer.com
http://circ.ahajournals.org/


June 5, 2018 Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563e836

CL
IN

IC
AL

 S
TA

TE
M

EN
TS

  
AN

D 
GU

ID
EL

IN
ES

Aspry et al Guideline-Based Diet Counseling by Physicians

Disclosures

Writing Group Disclosures

Writing Group 
Member Employment

Research 
Grant

Other 
Research 
Support

Speakers’ 
Bureau/

Honoraria
Expert 

Witness
Ownership 

Interest

Consultant/
Advisory 

Board Other

Karen E. Aspry Lifespan Health System, a 
teaching affiliate of Brown 
University–Alpert Medical 

School

None None None None None None None

Linda Van Horn Northwestern University None None None None None None None

Jo Ann S. Carson University of Texas 
Southwestern Medical Center

None None None None None None None

Allison Crawford New York Presbyterian, 
Columbia University New York

None None None None None None None

Stephen Devries Gaples Institute for Integrative 
Cardiology

None None None None None None None

Andrew M. Freeman National Jewish Health None None Boehringer 
Ingelheim*

None None None None

Penny Kris-Etherton Pennsylvania State University None None None None None None None

Robert F. Kushner Northwestern University None None None None None None None

Alice H. Lichtenstein Tufts University, Jean Mayer 
USDA Human Nutrition 

Research Center on Aging

None None None None None None None

Judith Wylie-Rosett Albert Einstein College of 
Medicine

None None None None None None None

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported on 
the Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” if 
(a) the person receives $10 000 or more during any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the 
voting stock or share of the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than 
“significant” under the preceding definition.

*Modest.

Reviewer Disclosures

Reviewer Employment
Research 

Grant

Other 
Research 
Support

Speakers’ 
Bureau/

Honoraria
Expert 

Witness
Ownership 

Interest

Consultant/
Advisory 

Board Other

Amrita Ahluwalia Queen Mary University of London, Barts 
and The London School of Medicine and 

Dentistry (United Kingdom)

None None None None Heartbeet 
Ltd*

None None

David J. Maron Stanford University None None None None None None None

Paul Poirier Université Laval (Canada) None None None None None None None

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure 
Questionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (a) the person receives $10 000 or more 
during any 12-month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the entity, or owns 
$10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

*Modest.

REFERENCES
 1. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, Van Horn 

L, Greenlund K, Daniels S, Nichol G, Tomaselli GF, Arnett DK, Fonarow 
GC, Ho PM, Lauer MS, Masoudi FA, Robertson RM, Roger V, Schwamm 
LH, Sorlie P, Yancy CW, Rosamond WD; on behalf of the American Heart 
Association Strategic Planning Task Force and Statistics Committee. Defin-
ing and setting national goals for cardiovascular health promotion and 
disease reduction: the American Heart Association’s strategic Impact 
Goal through 2020 and beyond. Circulation. 2010;121:586–613. doi: 
10.1161/CIRCULATIONAHA.109.192703.

 2. Mozaffarian D. Dietary and policy priorities for cardiovascular disease, dia-
betes, and obesity: a comprehensive review. Circulation. 2016;133:187–
225. doi: 10.1161/CIRCULATIONAHA.115.018585.

 3. Mozaffarian D, Appel LJ, Van Horn L. Components of a cardioprotec-
tive diet: new insights. Circulation. 2011;123:2870–2891. doi: 10.1161/ 
CIRCULATIONAHA.110.968735.

 4. Hu FB, Willett WC. Optimal diets for prevention of coronary heart disease. 
JAMA. 2002;288:2569–2578.

 5. Mente A, de Koning L, Shannon HS, Anand SS. A systematic review of 
the evidence supporting a causal link between dietary factors and coro-
nary heart disease. Arch Intern Med. 2009;169:659–669. doi: 10.1001/ 
archinternmed.2009.38.

 6. Kromhout D, Menotti A, Kesteloot H, Sans S. Prevention of coronary heart 
disease by diet and lifestyle: evidence from prospective cross-cultural,  
cohort, and intervention studies. Circulation. 2002;105:893–898.

 7. Wang DD, Li Y, Chiuve SE, Stampfer MJ, Manson JE, Rimm EB, Willett WC, 
Hu FB. Association of specific dietary fats with total and cause-specific  

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Aspry et al Guideline-Based Diet Counseling by Physicians

Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563 June 5, 2018 e837

CLINICAL STATEM
ENTS  

AND GUIDELINES

mortality. JAMA Intern Med. 2016;176:1134–1145. doi: 10.1001/ 
jamainternmed.2016.2417.

 8. Sacks FM, Lichtenstein AH, Wu JHY, Appel LJ, Creager MA, Kris-Etherton 
PM, Miller M, Rimm EB, Rudel LL, Robinson JG, Stone NJ, Van Horn LV; on 
behalf of the American Heart Association. Dietary fats and cardiovascu-
lar disease: a presidential advisory from the American Heart Association.  
Circulation. 2017;136:e1–e23. doi: 10.1161/CIR.0000000000000510.

 9. Aune D, Keum N, Giovannucci E, Fadnes LT, Boffetta P, Greenwood DC, 
Tonstad S, Vatten LJ, Riboli E, Norat T. Whole grain consumption and risk 
of cardiovascular disease, cancer, and all cause and cause specific mor-
tality: systematic review and dose-response meta-analysis of prospective 
studies. BMJ. 2016;353:i2716.

 10. Martinez-Gonzales MA, Salas-Salvadó J, Estruch R, Corella D, Fitó M, Ros 
E; for the PREDIMED Investigators. Benefits of the Mediterranean diet: 
insights from the PREDIMED study. Prog Cardiovasc Dis. 2015;58:50–60. 
doi: 10.1016/j.pcad.2015.04.003.

 11. Parikh A, Lipsitz SR, Natarajan S. Association between a DASH-like diet 
and mortality in adults with hypertension: findings from a population-
based follow-up study. Am J Hypertens. 2009;22:409–416. doi: 10.1038/
ajh.2009.10.

 12. Li S, Chiuve SE, Flint A, Pai JK, Forman JP, Hu FB, Willett WC, Mukamal 
KJ, Rimm EB. Better diet quality and decreased mortality among myocar-
dial infarction survivors. JAMA Intern Med. 2013;173:1808–1818. doi: 
10.1001/jamainternmed.2013.9768.

 13. de Lorgeril M, Salen P, Martin JL, Monjaud I, Delaye J, Mamelle N. Mediter-
ranean diet, traditional risk factors, and the rate of cardiovascular com-
plications after myocardial infarction: final report of the Lyon Diet Heart 
Study. Circulation. 1999;99:779–785.

 14. Iestra JA, Kromhout D, van der Schouw YT, Grobbee DE, Boshuizen HC, 
van Staveren WA. Effect size estimates of lifestyle and dietary changes 
on all-cause mortality in coronary artery disease patients: a systematic  
review. Circulation. 2005;112:924–934. doi: 10.1161/CIRCULATIONAHA. 
104.503995.

 15. Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Houston Miller N, Hubbard VS, Lee 
IM, Lichtenstein AH, Loria CM, Millen BE, Nonas CA, Sacks FM, Smith SC 
Jr, Svetkey LP, Wadden TA, Yanovski SZ. 2013 AHA/ACC guideline on life-
style management to reduce cardiovascular risk: a report of the American 
College of Cardiology/American Heart Association Task Force on Practice 
Guidelines [published corrections appear in Circulation. 2014;129(suppl 
2):S100–S101 and Circulation. 2015;131:e326]. Circulation. 2014;129(sup-
pl 2):S76–S99. doi: 10.1161/01.cir.0000437740.48606.d1.

 16. US Department of Agriculture and US Department of Health and Human 
Services. Dietary Guidelines for Americans, 2015–2020. 8th ed. Wash-
ington, DC. https://health.gov/dietaryguidelines/2015/. Accessed June 10, 
2017.

 17. USDA links to all Dietary Guidelines for Americans, 1980–2010. United 
States Department of Agriculture, Center for Nutrition Policy and Promo-
tion website. https://www.cnpp.usda.gov/dietary-guidelines-previous-
guidelines. Accessed June 10, 2017.

 18. Dietary Guidelines for Americans evolution over time. Center for Sci-
ence in the Public Interest website. https://cspinet.org/sites/default/files/ 
attachment/dietary-guidelines-infographic.jpg. Accessed June 10, 2017.

 19. Wang DD, Leung CW, Li Y, Ding EL, Chiuve SE, Hu FB, Willett WC. 
Trends in dietary quality among adults in the United States, 1999 
through 2010. JAMA Intern Med. 2014;174:1587–1595. doi: 10.1001/ 
jamainternmed.2014.3422.

 20. Wang DD, Li Y, Chiuve SE, Hu FB, Willett WC. Improvements in US diet 
helped reduce disease burden and lower premature deaths, 1999-2012; 
overall diet remains poor. Health Aff (Millwood). 2015;34:1916–1922. 
doi: 10.1377/hlthaff.2015.0640.

 21. Shay CM, Gooding HS, Murillo R, Foraker R. Understanding and improv-
ing cardiovascular health: an update on the American Heart Association’s 
concept of cardiovascular health. Prog Cardiovasc Dis. 2015;58:41–49. 
doi: 10.1016/j.pcad.2015.05.003.

 22. Havranek EP, Mujahid MS, Barr DA, Blair IV, Cohen MS, Cruz-Flores S, 
Davey-Smith G, Dennison-Himmelfarb CR, Lauer MS, Lockwood DW, Ro-
sal M, Yancy CW; on behalf of the American Heart Association Council 
on Quality of Care and Outcomes Research, Council on Epidemiology and 
Prevention, Council on Cardiovascular and Stroke Nursing, Council on 
Lifestyle and Cardiometabolic Health, and Stroke Council. Social determi-
nants of risk and outcomes for cardiovascular disease: a scientific state-
ment from the American Heart Association. Circulation. 2015;132:873–
898. doi: 10.1161/CIR.0000000000000228.

 23. Ma Y, Li W, Olendzki BC, Pagoto SL, Merriam PA, Chiriboga DE, Griffith 
JA, Bodenlos J, Wang Y, Ockene IS. Dietary quality 1 year after diagnosis  

of coronary heart disease. J Am Diet Assoc. 2008;108:240–246. doi: 
10.1016/j.jada.2007.10.047.

 24. Teo K, Lear S, Islam S, Mony P, Dehghan M, Li W, Rosengren A, Lopez-
Jaramillo P, Diaz R, Oliveira G, Miskan M, Rangarajan S, Iqbal R, Ilow R, 
Puone T, Bahonar A, Gulec S, Darwish EA, Lanas F, Vijaykumar K, Rahman 
O, Chifamba J, Hou Y, Li N, Yusuf S; on behalf of the PURE Investiga-
tors. Prevalence of a healthy lifestyle among individuals with cardiovas-
cular disease in high-, middle- and low-income countries: the Prospective  
Urban Rural Epidemiology (PURE) study. JAMA. 2013;309:1613–1621. 
doi: 10.1001/jama.2013.3519.

 25. Everyone has a role in supporting healthy eating patterns: the social-
ecological model. In: Dietary Guidelines for Americans 2015-2020. 8th 
ed. https://health.gov/dietaryguidelines/2015/guidelines/chapter-3/social-
ecological-model/. Accessed October 23, 2016.

 26. Guthrie JF, Derby BM, Levy AS. What people know and do not know 
about nutrition. In: America’s Eating Habits: Changes and Consequenc-
es. Washington, DC: US Department of Agriculture, Economic Research  
Service; 1999:243–280. AIB-750.

 27. Beydoun MA, Wang Y. Do nutrition knowledge and beliefs modify the 
association of socio-economic factors and diet quality among US adults? 
Prev Med. 2008;46:145–153. doi: 10.1016/j.ypmed.2007.06.016.

 28. Bonaccio M, Di Castelnuovo A, Costanzo S, De Lucia F, Olivieri M, Do-
nati MB, de Gaetano G, Iacoviello L, Bonanni A; Moli-sani Project Inves-
tigators. Nutrition knowledge is associated with higher adherence to 
Mediterranean diet and lower prevalence of obesity: results from the 
Moli-sani study. Appetite. 2013;68:139–146. doi: 10.1016/j.appet.2013. 
04.026.

 29. US Burden of Disease Collaborators. The state of US health, 1990-2010: 
burden of diseases, injuries, and risk factors. JAMA. 2013;310:591–608. 
doi: 10.1001/jama.2013.13805.

 30. Frazao E. High costs of poor eating patterns in the United States. In: 
America’s Eating Habits: Changes and Consequences. Washington, DC: 
US Department of Agriculture, Economic Research Service; 1999:5–32. 
AIB-750.

 31. US Preventive Services Task Force. Behavioral counseling in primary care to 
promote a healthy diet. Am J Prev Med 2003;24:93–100.

 32. Nutrition and weight status. In: 2020 Topics and objectives. Healthy  
People.gov website. https://www.healthypeople.gov/2020/topics-objectives/ 
topic/nutrition-and-weight-status/objectives. Accessed November 6, 
2016.

 33. Lin JS, O’Connor E, Evans CV, Senger CA, Rowland MG, Groom HC. Be-
havioral counseling to promote a healthy lifestyle in persons with car-
diovascular risk factors: a systematic review for the U.S. Preventive Ser-
vices Task Force. Ann Intern Med. 2014;161:568–578. doi: 10.7326/
M14-0130.

 34. Holme I, Retterstøl K, Norum KR, Hjermann I. Lifelong benefits on myo-
cardial infarction mortality: 40-year follow-up of the randomized Oslo diet 
and antismoking study. J Intern Med. 2016;280:221–227. doi: 10.1111/
joim.12485.

 35. Soltesz KS, Price JH, Johnson LW, Tellijohann SK. Family physicians’ views 
of the Preventive Services Task Force recommendations regarding nutri-
tional counseling. Arch Fam Med. 1995;4:589–593.

 36. Mullen PD, Evans D, Forster J, Gottlieb NH, Kreuter M, Moon R, O’Rourke 
T, Strecher VJ. Settings as an important dimension in health education/
promotion policy, programs, and research. Health Educ Q. 1995;22: 
329–345.

 37. American Dietetic Association. Nutrition and You: Trends 2008: Where 
did you hear that? American Dietetic Association survey reveals popular 
and credible sources of nutrition information [news release]. October 26, 
2008. http://www.eatrightpro.org/~/media/eatrightpro files/media/trends 
and reviews/nutrition and you/trends_2008_where_did_you_hear_that.
ashx. Accessed November 27, 2016.

 38. Kushner RF. Barriers to providing nutrition counseling by physicians: a 
survey of primary care practitioners. Prev Med. 1995;24:546–552. doi: 
10.1006/pmed.1995.1087.

 39. Kolasa KM, Rickett K. Barriers to providing nutrition counseling cited 
by physicians: a survey of primary care practitioners. Nutr Clin Pract. 
2010;25:502–509. doi: 10.1177/0884533610380057.

 40. Ahmed NU, Delgado M, Saxena A. Trends and disparities in the prev-
alence of physicians’ counseling on diet and nutrition among the U.S. 
adult population, 2000-2011. Prev Med. 2016;89:70–75. doi: 10.1016/j.
ypmed.2016.05.014.

 41. Vetter ML, Herring SJ, Sood M, Shah NR, Kalet AL. What do resident phy-
sicians know about nutrition? An evaluation of attitudes, self-perceived 
proficiency and knowledge. J Am Coll Nutr. 2008;27:287–298.

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Aspry et al Guideline-Based Diet Counseling by Physicians

June 5, 2018 Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563e838

CL
IN

IC
AL

 S
TA

TE
M

EN
TS

  
AN

D 
GU

ID
EL

IN
ES

 42. Van Horn L. The Nutrition Academic Award: brief history, overview, and 
legacy. Am J Clin Nutr. 2006;83:936S–940S.

 43. Hivert M-F, Arena R, Forman DE, Kris-Etherton PM, McBride PE, Pate RR, 
Spring B, Trilk J, Van Horn LV, Kraus WE; on behalf of the American Heart 
Association Physical Activity Committee of the Council on Lifestyle and Car-
diometabolic Health; the Behavior Change Committee, a joint committee 
of the Council on Lifestyle and Cardiometabolic Health and the Council on 
Epidemiology and Prevention; the Exercise, Cardiac Rehabilitation, and Sec-
ondary Prevention Committee of the Council on Clinical Cardiology; and the 
Council on Cardiovascular and Stroke Nursing. Medical training to achieve 
competency in lifestyle counseling: an essential foundation for prevention 
and treatment of cardiovascular diseases and other chronic medical condi-
tions. Circulation. 2016;134:00–00. doi: 10.1161/CIR.0000000000000442.

 44. Hark LA, Deen D. Position of the Academy of Nutrition and Dietetics: in-
terprofessional education in nutrition as an essential component of medi-
cal education. J Acad Nutr Diet. 2017;117:1104–1113. doi: 10.1016/j.
jand.2017.04.019.

 45. National Research Council (US) Committee on Nutrition in Medical Edu-
cation. Executive summary. Nutrition Education in U.S. Medical Schools. 
Washington, DC: National Academies Press; 1985.

 46. Adams KM, Butsch WS, Kohlmeier M. The state of nutrition edu-
cation at US medical schools. J Biomed Educ. 2015;2015:1–7. doi: 
10.1155/2015/357627.

 47. Briggs-Early K, Adams KM, Kohlmeier M. Analysis of nutrition educa-
tion in osteopathic medical schools. J Biomed Educ. 2015;2015:1–6. doi: 
10.1155/2015/376041. http://dx.doi.org/10.1155/2015/376041.

 48. Internal medicine: program requirements and FAQs. Accreditation Coun-
cil for Graduate Medical Education website. http://www.acgme.org/
Specialties/Program-Requirements-and-FAQs-and-Applications/pfcatid/2/ 
Internal%20Medicine. Accessed January 10, 2017.

 49. Recommended curriculum guidelines for family medicine residents: nutri-
tion. American Academy of Family Physicians website. AAFP Reprint No 
275. http://www.aafp.org/dam/AAFP/documents/medical_education_ 
residency/program_directors/Reprint275_Nutrition.pdf. Accessed December  
20, 2016.

 50. Smith S, Seeholzer EL, Gullett H, Jackson B, Antognoli E, Krejci SA, Flocke 
SA. Primary care residents’ knowledge, attitudes, self-efficacy, and per-
ceived professional norms regarding obesity, nutrition, and physical  
activity counseling. J Grad Med Educ. 2015;7:388–394. doi: 10.4300/ 
JGME-D-14-00710.1.

 51. Daley BJ, Cherry-Bukowiec J, Van Way CW 3rd, Collier B, Gramlich L, 
McMahon MM, McClave SA; A.S.P.E.N. Task Force on Postgraduate Medi-
cal Education. Current status of nutrition training in graduate medical 
education from a survey of residency program directors: a formal nutri-
tion course is necessary. JPEN J Parenter Enteral Nutr. 2015;40:95-99. doi: 
10.1177/0148607115571155.

 52. Pack QR, Keteyian SJ, McBride PE, Weaver WD, Kim HE. Current status of 
preventive cardiology training among United States cardiology fellowships 
and comparison to training guidelines. Am J Cardiol. 2012;110:124–128. 
doi: 10.1016/j.amjcard.2012.02.059.

 53. Devries S, Agatston A, Aggarwal M, Aspry KE, Esselstyn CB, Kris-Ether-
ton P, Miller M, O’Keefe JH, Ros E, Rzeszut AK, White BA, Williams 
KA, Freeman AM. A deficiency of nutrition education and practice in 
cardiology. Am J Med. 2017;130:1298–1305. doi: 10.1016/j.amjmed. 
2017.04.043.

 54. Smith SC Jr, Bittner V, Gaziano JM, Giacomini JC, Pack QR, Polk DM, Stone 
NJ, Wang S. COCATS 4 Task Force 2: training in preventive cardiovas-
cular medicine. J Am Coll Cardiol. 2015;65:1754–1762. doi: 10.1016/j.
jacc.2015.03.018.

 55. Hung DY, Rundall TG, Tallia AF, Cohen DJ, Halpin HA, Crabtree BF. Rethink-
ing prevention in primary care: applying the chronic care model to address 
health risk behaviors. Milbank Q. 2007;85:69–91. doi: 10.1111/j.1468-
0009.2007.00477.x.

 56. Shaw FE, Asomugha CN, Conway PH, Rein AS. The Patient Protection 
and Affordable Care Act: opportunities for prevention and public health. 
Lancet. 2014;384:75–82. doi: 10.1016/S0140-6736(14)60259-2.

 57. Hodach R. ACOs and Population Health Management: How Physician 
Practices Must Change to Effectively Manage Patient Populations.https://
www.amga.org/wcm/PI/Collabs/ACO/Articles/CaseStudy_final.pdf.  
Accessed June 23, 2017.

 58. Cooke, M, Irby DM, O’Brien BD. Educating physicians: a call for reform of 
medical school and residency. San Francisco, CA: Jossey-Bass; 2010.

 59. Frenk J, Chen L, Bhutta ZA, Cohen J, Crisp N, Evans T, Fineberg H, Garcia P, 
Ke Y, Kelley P, Kistnasamy B, Meleis A, Naylor D, Pablos-Mendez A, Reddy 
S, Scrimshaw S, Sepulveda J, Serwadda D, Zurayk H. Health professionals 

for a new century: transforming education to strengthen health systems 
in an interdependent world. Lancet. 2010;376:1923–1958. doi: 10.1016/
S0140-6736(10)61854-5.

 60. Osman NY, Atalay A, Ghosh A, Saravanan Y, Shagrin B, Singh T, Hirsh 
DA. Structuring medical education for workforce transformation: continu-
ity, symbiosis and longitudinal integrated clerkships. Educ Sci. 2017;7:58. 
doi:10.3390/educsci7020058.

 61. Behavioral and Social Science Foundations for Future Physicians: Report 
of the Behavioral and Social Science Expert Panel. Washington, DC:  
Association of American Medical Colleges; 2011. http://www.aamc.org/
socialsciencefoundation. Accessed August 8, 2016.

 62. Larson T, ed. Innovations in Graduate Medical Education: Aligning Residen-
cy Training With Changing Societal Needs. http://macyfoundation.org/docs/
macy_pubs/JMF_InnovationsinGME_Nov2016_web.pdf. Accessed October 
24, 2016.

 63. Kushner RF, Van Horn L, Rock CL, Edwards MS, Bales CW, Kohlmeier 
M, Akabas SR. Nutrition education in medical school: a time of op-
portunity. Am J Clin Nutr. 2014;99(suppl):1167S–1173S. doi: 10.3945/
ajcn.113.073510.

 64. Dimaria-Ghalili RA, Edwards M, Friedman G, Jaferi A, Kohlmeier M, Kris-
Etherton P, Lenders C, Palmer C, Wylie-Rosett J. Capacity building in nutri-
tion science: revisiting the curricula for medical professionals. Ann N Y 
Acad Sci. 2013;1306:21–40. doi: 10.1111/nyas.12334.

 65. Lenders C, Gorman K, Milch H, Decker A, Harvey N, Stanfield L, Lim-Miller 
A, Salge-Blake J, Judd L, Levine S. A novel nutrition medicine education 
model: the Boston University experience. Adv Nutr. 2013;4:1–7. doi: 
10.3945/an.112.002766.

 66. Schoettler CL, Lee JN, Ireland KA, Lenders CM. A novel method of increas-
ing medical student nutrition awareness and education. J Biomed Educ. 
2015;2015. doi: 10.1155/2015/784042.

 67. Edwards MS, Rosenfeld GC. A problem-based learning approach to in-
corporating nutrition into the medical curriculum. Med Educ Online. 
2006;11:4611. doi: 10.3402/meo.v11i.4611.

 68. Liaison Committee on Medical Education of the American Association 
of Medical Colleges. Functions and Structure of a Medical School: Stan-
dards for Accreditation of Medical Education Programs Leading to the MD 
Degree. March 2016. http://lcme.org/publications/#Standards. Accessed 
January 30, 2017.

 69. Interprofessional Education Collaborative. Core Competencies for Inter-
professional Collaborative Practice: 2016 Update. https://www.tamhsc.
edu/ipe/research/ipec-2016-core-competencies.pdf. Accessed January 30, 
2017.

 70. Kushner RF, Kessler S, McGaghie WC. Using behavior change plans to 
improve medical student self-care. Acad Med. 2011;86:901–906. doi: 
10.1097/ACM.0b013e31821da193.

 71. Frank E, Segura C, Shen H, Oberg E. Predictors of Canadian physicians’ 
prevention counseling practices. Can J Public Health. 2010;101:390–395.

 72. Lobelo F, Duperly J, Frank E. Physical activity habits of doctors and 
medical students influence their counselling practices. Br J Sports Med. 
2009;43:89–92. doi: 10.1136/bjsm.2008.055426.

 73. Sick room and convalescent cookery for medical students. Br Med J. 
1893;(Jan 7):35.

 74. La Puma J. What is culinary medicine and what does it do? Popul Health 
Manag. 2016;19:1–3.

 75. Eisenberg DM, Burgess JD. Nutrition education in an era of global obesity 
and diabetes: thinking outside the box. Acad Med. 2015;90:854–860. 
doi: 10.1097/ACM.0000000000000682.

 76. Leong B, Ren D, Monlezum D, Ly D, Sarris L, Harlan TS. Teaching third 
and fourth year medical students how to cook: an innovative approach 
to training students in lifestyle modification for chronic disease manage-
ment. Med Sci Educ 2014;24:43.

 77. Birkhead AG, Foote S, Monlezun DJ, Loyd J, Joo E, Leong B, Sarris L, Har-
lan TS. Medical student-led community cooking classes: a novel preven-
tive medicine model that’s easy to swallow. Am J Prev Med. 2014;46:e41–
e42. doi: 10.1016/j.amepre.2013.11.006.

 78. Monlezun DJ, Kasprowicz E, Tosh KW, Nix J, Urday P, Tice D, Sarris L, 
Harlan TS. Medical school-based teaching kitchen improves HbA1c, blood 
pressure, and cholesterol for patients with type 2 diabetes: results from a 
novel randomized controlled trial. Diabetes Res Clin Pract. 2015;109:420–
426. doi: 10.1016/j.diabres.2015.05.007.

 79. Food & Health elective. Brown Alpert Medical School, Office of Medical 
Education website. https://www.brown.edu/academics/medical/education/
biol-6666-food-health. Accessed May 30, 2016.

 80. Polak R, Phillips EM, Nordgren J, La Puma J, La Barba J, Cucuzzella M, 
Graham R, Harlan TS, Burg T, Eisenberg D. Health-related culinary educa-

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Aspry et al Guideline-Based Diet Counseling by Physicians

Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563 June 5, 2018 e839

CLINICAL STATEM
ENTS  

AND GUIDELINES

tion: a summary of representative emerging programs for health profes-
sionals and patients. Glob Adv Health Med. 2016;5:61–68. doi: 10.7453/
gahmj.2015.128.

 81. Northwestern University Feinberg School of Medicine lifestyle medicine 
thread. http://www.feinberg.northwestern.edu/md-education/curriculum/ 
components/threads/lifestyle-medicine.html. Accessed September 14, 
2016.

 82. Polak R, Pojednic RM, Phillips EM. Lifestyle medicine education. Am J Life-
style Med. 2015;9:361–367. doi: 10.1177/1559827615580307.

 83. Lifestyle Medicine Education Collaborative website. http://lifestyle 
medicineeducation.org/. Accessed September 14, 2016.

 84. Graduate medical education (GME) programs. American College of Life-
style Medicine website. http://www.lifestylemedicine.org/Graduate-Medi-
cal-Education-(GME). Accessed November 29, 2016.

 85. Cooksey K, Kohlmeier M, Plaisted C, Adams K, Zeisel SH. Getting nutrition 
education into medical schools: a computer-based approach. Am J Clin 
Nutr. 2000;72(suppl):868S–876S.

 86. Adams KM, Kohlmeier M, Powell M, Zeisel SH. Nutrition education for 
medical students and residents. Nutr Clin Pract. 2010;25:471–480.

 87. Nutrition in medicine: evidence-based clinical nutrition education for 
medical students, residents, fellows, and other physicians. Nutrition in 
Medicine website. http://nutritioninmedicine.org. Accessed October 24, 
2016.

 88. Nutrition Education for Practicing Physicians (NEPP) overview. Nutrition  
in Medicine website. http://nutritioninmedicine.org/about-us/#nepp 
Overview. Accessed October 24, 2016.

 89. Weinsier RL, Boker JR, Brooks CM, Kushner RF, Visek WJ, Mark DA, Lopez-
S A, Anderson MS, Block K. Priorities for nutrition content in a medical 
school curriculum: a national consensus of medical educators. Am J Clin 
Nutr. 1989;50:707–712.

 90. Curriculum Committee of the Nutrition Academic Award Program. Nu-
trition curriculum guide for training physicians. https://www.nhlbi.nih.
gov/sites/default/files/media/docs/NAA%20Nutrition%20Curriculum%20
Guide.pdf. Accessed March 14, 2018.

 91. Deen D. How can nutrition education contribute to competency-based 
resident evaluation? Am J Clin Nutr. 2006;83:976S–980S.

 92. Kris-Etherton PM, Akabas SR, Douglas P, Kohlmeier M, Laur C, Lend-
ers CM, Levy MD, Nowson C, Ray S, Pratt CA, Seidner DL, Saltzman 
E. Nutrition competencies in health professionals’ education and 
training: a new paradigm. Adv Nutr. 2015;6:83–87. doi: 10.3945/an. 
114.006734.

 93. Competency definitions and recommended practice performance tools. 
Accreditation Council for Graduate Medical Education website. https://
www.acgme.org/Portals/0/PFAssets/ProgramResources/430_Competen-
cyDefinitions_RO_ED_10182007.pdf. Accessed January 11, 2017.

 94. Englander R, Cameron T, Ballard AJ, Dodge J, Bull J, Aschenbrener CA. To-
ward a common taxonomy of competency domains for the health profes-
sions and competencies for physicians. Acad Med. 2013;88:1088–1094. 
doi: 1097/ACM.0b013e31829a3b2b.

 95. Ockene IS, Hebert JR, Ockene JK, Saperia GM, Stanek E, Nicolosi R, Mer-
riam PA, Hurley TG. Effect of physician-delivered nutrition counseling 
training and an office-support program on saturated fat intake, weight, 
and serum lipid measurements in a hyperlipidemic population: Worcester 
Area Trial for Counseling in Hyperlipidemia (WATCH). Arch Intern Med. 
1999;159:725–731.

 96. ASCVD risk estimator plus. American College of Cardiology website. 
http://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/. Ac-
cessed February 20, 2018.

 97. NLA ASCVD risk assessment app. National Lipid Association website. 
https://www.lipid.org/recommendations/app. Accessed February 20, 
2017.

 98. Metabolic syndrome criteria. Medscape website. http://emedicine. 
medscape.com/article/165124-overview. Accessed November 20, 2016.

 99. Cornier M-A, Després J-P, Davis N, Grossniklaus DA, Klein S, Lamarche 
B, Lopez-Jimenez F, Rao G, St-Onge M-P, Towfighi A, Poirier P; on behalf 
of the American Heart Association Obesity Committee of the Council 
on Nutrition, Physical Activity and Metabolism, Council on Arteriosclero-
sis, Thrombosis and Vascular Biology, Council on Cardiovascular Disease 
in the Young, Council on Cardiovascular Radiology and Intervention, 
Council on Cardiovascular Nursing, Council on Epidemiology and Pre-
vention, Council on the Kidney in Cardiovascular Disease, and Stroke 
Council. Assessing adiposity: a scientific statement from the American 
Heart Association. Circulation. 2011;124:1996–2019. doi: 10.1161/
CIR.0b013e318233bc6a.

 100. About adult BMI. Centers for Disease Control and Prevention website. 
https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_
bmi_calculator/bmi_calculator.html. Accessed February 15, 2017.

 101. England CY, Andrews RC, Jago R, Thompson JL. A systematic review of 
brief dietary questionnaires suitable for clinical use in the prevention and 
management of obesity, cardiovascular disease and type 2 diabetes. Eur 
J Clin Nutr. 2015;69:977–1003. doi: 10.1038/ejcn.2015.6.

 102. Greene GW, Rossi SR, Rossi JS, Velicer WF, Fava JL, Prochaska JO. 
Dietary applications of the stages of change model. J Am Diet Assoc. 
1999;99:673–678. doi: 10.1016/S0002-8223(99)00164-9.

 103. Antinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van Horn L, 
Lichtenstein AH, Kumanyika S, Kraus WE, Fleg JL, Redeker NS, Meininger 
JC, Banks J, Stuart-Shor EM, Fletcher BJ, Miller TD, Hughes S, Braun 
LT, Kopin LA, Berra K, Hayman LL, Ewing LJ, Ades PA, Durstine JL, 
Houston-Miller N, Burke LE; on behalf of the American Heart Association 
Prevention Committee of the Council on Cardiovascular Nursing. 
Interventions to promote physical activity and dietary lifestyle changes 
for cardiovascular risk factor reduction in adults: a scientific statement 
from the American Heart Association. Circulation 2010;122:406–441. 
doi: 10.1161/CIR.0b013e3181e8edf1.

 104. Spahn JM, Reeves RS, Keim KS, Laquatra I, Kellogg M, Jortberg B, 
Clark NA. State of the evidence regarding behavior change theories 
and strategies in nutrition counseling to facilitate health and food be-
havior change. J Am Diet Assoc. 2010;110:879–891. doi: 10.1016/j.
jada.2010.03.021.

 105. Spring B, Ockene JK, Gidding SS, Mozaffarian D, Moore S, Rosal MC, 
Brown MD, Vafiadis DK, Cohen DL, Burke LE, Lloyd-Jones D; on be-
half of the American Heart Association Behavior Change Committee 
of the Council on Epidemiology and Prevention, Council on Lifestyle 
and Cardiometabolic Health, Council for High Blood Pressure Research, 
and Council on Cardiovascular and Stroke Nursing. Better population 
health through behavior change in adults: a call to action. Circulation. 
2013;128:2169–2176. doi: 10.1161/01.cir.0000435173.25936.e1.

 106. Hauer KE, Carney PA, Chang A, Satterfield J. Behavior change coun-
seling curricula for medical trainees: a systematic review. Acad Med. 
2012;87:956–968. doi: 10.1097/ACM.0b013e31825837be.

 107. Deleted in proof.
 108. MyFitnessPal [application]. https://www.myfitnesspal.com/. Accessed 

May 30, 2016.
 109. Lose It! [application] https://www.loseit.com/how-it-works/. Accessed 

May 30, 2016.
 110. Nutrition care process. Eat Right PRO website. http://www.eatrightpro.

org/resources/practice/nutrition-care-process. Accessed May 30, 2016.
 111. Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate,  

Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids. Washington, 
DC: National Academies Press; 2005. https://www.nap.edu/read/10490/
chapter/1#vi. Accessed December 20, 2016.

 112. Santhakumar AB, Bulmer AC, Singh I. A review of the mechanisms 
and effectiveness of dietary polyphenols in reducing oxidative stress 
and thrombotic risk. J Hum Nutr Diet. 2014;27:1–21. doi: 10.1111/
jhn.12177.

 113. USDA food composition databases. US Department of Agriculture 
National Agricultural Library website. https://ndb.nal.usda.gov/ndb/. 
Accessed December 20, 2016.

 114. US Food and Drug Administration. Labeling & nutrition: changes to the 
nutrition facts label. http://www.fda.gov/Food/GuidanceRegulation/
GuidanceDocumentsRegulatoryInformation/LabelingNutrition/
ucm385663.htm#highlights. Accessed November 23, 2016.

 115. National Institutes of Health Office of Dietary Supplements website. 
https://ods.od.nih.gov/. Accessed November 20, 2016.

 116. Siscovick DS, Barringer TA, Fretts AM, Wu JH, Lichtenstein AH, Costello 
RB, Kris-Etherton PM, Jacobson TA, Engler MB, Alger HM, Appel LJ, 
Mozaffarian D; on behalf of the American Heart Association Nutrition 
Committee of the Council on Lifestyle and Cardiometabolic Health; 
Council on Epidemiology and Prevention; Council on Cardiovascular 
Disease in the Young; Council on Cardiovascular and Stroke Nursing; and 
Council on Clinical Cardiology. Omega 3 polyunsaturated fatty acid (fish 
oil) supplementation and the prevention of clinical cardiovascular disease: 
a science advisory from the American Heart Association. Circulation. 
2017;135:e867–e884. doi: 10.1161/CIR.0000000000000482.

 117. Freeman AM, Morris PB, Barnard N, Esselstyn CB, Ros E, Agatston A, 
Devries S, O’Keefe J, Miller M, Ornish D, Williams K, Kris-Etherton P. 
Trending cardiovascular nutrition controversies. J Am Coll Cardiol. 
2017;69:1172–1187. doi: 10.1016/j.jacc.2016.10.086.

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Aspry et al Guideline-Based Diet Counseling by Physicians

June 5, 2018 Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563e840

CL
IN

IC
AL

 S
TA

TE
M

EN
TS

  
AN

D 
GU

ID
EL

IN
ES

 118. Mensink RP, Katan MB. Effect of dietary fatty acids on serum lipids 
and lipoproteins: a meta-analysis of 27 trials. Arterioscler Thromb. 
1992;12:911–919.

 119. Li Y, Hruby A, Bernstein AM, Ley SH, Wang DD, Chiuve SE, Sampson 
L, Rexrode KM, Rimm EB, Willett WC, Hu FB. Saturated fats compared 
with unsaturated fats and sources of carbohydrates in relation to risk of 
coronary heart disease: a prospective cohort study. J Am Coll Cardiol. 
2015;66:1538–1548. doi: 10.1016/j.jacc.2015.07.055.

 120. Cao Y, Mauger DT, Pelkman CL, Zhao G, Townsend SM, Kris-Etherton 
PM. Effects of moderate (MF) versus lower fat (LF) diets on lipids and 
lipoproteins: a meta-analysis of clinical trials in subjects with and with-
out diabetes. J Clin Lipidol. 2009;3:19–32. doi: 10.1016/j.jacl.2008. 
12.008.

 121. Hu FB. Diet and cardiovascular disease prevention the need for a 
paradigm shift. J Am Coll Cardiol. 2007;50:22–24. doi: 10.1016/j.
jacc.2007.04.027.

 122. Johnson RK, Appel LJ, Brands M, Howard BV, Lefevre M, Lustig RH, Sacks 
F, Steffen LM, Wylie-Rosett J; on behalf of the American Heart Association 
Nutrition Committee of the Council on Nutrition, Physical Activity, and 
Metabolism and the Council on Epidemiology and Prevention. Dietary 
sugars intake and cardiovascular health: a scientific statement from the 
American Heart Association. Circulation. 2009;120:1011–1020. doi: 
10.1161/CIRCULATIONAHA.109.192627.

 123. Mirrahimi A, Chiavaroli L, Srichaikul K, Augustin LS, Sievenpiper JL, 
Kendall CW, Jenkins DJ. The role of glycemic index and glycemic load in 
cardiovascular disease and its risk factors: a review of the recent literature. 
Curr Atheroscler Rep. 2014;16:381. doi: 10.1007/s11883-013-0381-1.

 124. Ornish D, Scherwitz LW, Billings JH, Brown SE, Gould KL, Merritt TA, 
Sparler S, Armstrong WT, Ports TA, Kirkeeide RL, Hogeboom C, Brand RJ. 
Intensive lifestyle changes for reversal of coronary heart disease. JAMA. 
1998;280:2001–2007.

 125. Kanter MM, Kris-Etherton PM, Fernandez ML, Vickers KC, Katz DL. 
Exploring the factors that affect blood cholesterol and heart disease risk: 
is dietary cholesterol as bad for you as history leads us to believe? Adv 
Nutr. 2012;3:711–717. doi: 10.3945/an.111.001321.

 126. Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks FM, 
Bray GA, Vogt TM, Cutler JA, Windhauser MM, Lin PH, Karanja N, 
Simons-Morton D, McCullough M, Swain J, Steele P, Evans MA, Miller 
ER, Harsha DW; for the DASH Collaborative Research Group. A clinical 
trial of the effects of dietary patterns on blood pressure. N Engl J Med. 
1997;336:1117–1124. doi: 10.1056/NEJM199704173361601.

 127. Van Horn L, Carson JS, Appel LJ, Burke LE, Economos C, Karmally W, 
Lancaster K, Lichtenstein AH, Johnson RK, Thomas RJ, Vos M, Wylie-
Rosett J, Kris-Etherton P; on behalf of the American Heart Association 
Nutrition Committee of the Council on Lifestyle and Cardiometabolic 
Health; Council on Cardiovascular Disease in the Young; Council on 
Cardiovascular and Stroke Nursing; Council on Clinical Cardiology; and 
Stroke Council. Recommended dietary pattern to achieve adherence to 
the American Heart Association/American College of Cardiology guide-
lines: a scientific statement from the American Heart Association [pub-
lished correction appears in Circulation. 2016;134:e534]. Circulation. 
2016;134:e505–529. doi: 10.1161/CIR.0000000000000462.

 128. Jacobson TA, Maki KC, Orringer CE, Jones PH, Kris-Etherton P, Sikand 
G, La Forge R, Daniels SR, Wilson DP, Morris PB, Wild RA, Grundy SM, 
Daviglus M, Ferdinand KC, Vijayaraghavan K, Deedwania PC, Aberg JA, 
Liao KP, McKenney JM, Ross JL, Braun LT, Ito MK, Bays HE, Brown WV; on 
behalf of the NLA Expert Panel. National Lipid Association recommenda-
tions for patient-centered management of dyslipidemia: part 2. J Clin 
Lipidol. 2015;9(suppl):S1–122.e1. doi: 10.1016/j.jacl.2015.09.002.

 129. Watts ML, Hager MH, Toner CD, Weber JA. The art of translating nu-
tritional science into dietary guidance: history and evolution of the 
Dietary Guidelines for Americans. Nutr Rev. 2011;69:404–412. doi: 
10.1111/j.1753-4887.2011.00408.x.

 130. Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden CL. Trends 
in obesity among adults in the United States, 2005 to 2014. JAMA. 
2016;315:2284–2291. doi: 10.1001/jama.2016.6458.

 131. Bonow RO, Eckel RH. Diet, obesity, and cardiovascular risk. N Engl J Med. 
2003;348:2057–2058. doi: 10.1056/NEJMp030053.

 132. Heymsfield SB, Wadden TA. Mechanisms, pathophysiology, and man-
agement of obesity. N Engl J Med. 2017;376:254–266. doi: 10.1056/
NEJMra1514009.

 133. Van Gaal LF, Mertens IL, Ballaux, D. What is the relationship between 
risk factor reduction and degree of weight loss? Eur Heart J Suppl. 
2005;7(suppl L):L21–L26. doi: 10.1093/eurheartj/sui082.

 134. Dansinger ML, Gleason JA, Griffith JL, Selker HP, Schaefer EJ. 
Comparison of the Atkins, Ornish, Weight Watchers, and Zone diets for 
weight loss and heart disease risk reduction: a randomized trial. JAMA. 
2005;293:43–53. doi: 10.1001/jama.293.1.43.

 135. Mehta AK, Doshi RS, Chaudhry ZW, Jacobs DK, Vakil RM, Lee CJ, 
Bleich SN, Clark JM, Gudzune KA. Benefits of commercial weight-loss 
programs on blood pressure and lipids: a systematic review. Prev Med. 
2016;90:86–99. doi: 10.1016/j.ypmed.2016.06.028.

 136. Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, 
Hu FB, Hubbard VS, Jakicic JM, Kushner RF, Loria CM, Millen BE, Nonas 
CA, Pi-Sunyer FX, Stevens J, Stevens VJ, Wadden TA, Wolfe BM, Yanovski 
SZ. 2013 AHA/ACC/TOS guideline for the management of overweight 
and obesity in adults: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines and 
The Obesity Society. Circulation. 2014;129(suppl 2):S102–S138. doi: 
10.1161/01.cir.0000437739.71477.ee.

 137. Garvey WT, Mechanick JI, Brett EM, Garber AJ, Hurley DL, Jastreboff AM, 
Nadolsky K, Pessah-Pollack R, Plodkowski R; and reviewers of the AACE/
ACE Obesity Clinical Practice Guidelines. American Association of Clinical 
Endocrinologists and American College of Endocrinology comprehensive 
clinical practice guidelines for medical care of patients with obesity. 
Endocr Pract. 2016;22(suppl 3):1–203. doi: 10.4158/EP161365.GL.

 138. Smith LP, Ng SW, Popkin BM. Trends in US home food prepara-
tion and consumption: analysis of national nutrition surveys and time 
use studies from 1965-1966 to 2007-2008. Nutr J. 2013;12:45. doi: 
10.1186/1475-2891-12-45.

 139. Bowman SA, Vinyard BT. Fast food consumption of U.S. adults: impact 
on energy and nutrient intakes and overweight status. J Am Coll Nutr. 
2004;23:163–168.

 140. Kant AK, Graubard BI. Eating out in America, 1987-2000: trends and 
nutritional correlates. Prev Med. 2004;38:243–249.

 141. Reicks M, Trofholz AC, Stang JS, Laska MN. Impact of cooking and home 
food preparation interventions among adults: outcomes and implica-
tions for future programs. J Nutr Educ Behav. 2014;46:259–276. doi: 
10.1016/j.jneb.2014.02.001.

 142. Beydoun MA, Powell LM, Wang Y. Reduced away-from-home food ex-
penditure and better nutrition knowledge and belief can improve quality 
of dietary intake among US adults. Public Health Nutr. 2009;12:369–
381. doi: 10.1017/S1368980008002140.

 143. Food Access Research Atlas. US Department of Agriculture website. 
https://www.ers.usda.gov/data-products/food-access-research-atlas/
documentation/. Accessed December 20, 2016.

 144. Dubowitz T, Zenk SN, Ghosh-Dastidar B, Cohen DA, Beckman R, Hunter 
G, Steiner ED, Collins RL. Healthy food access for urban food desert resi-
dents: examination of the food environment, food purchasing practices, 
diet and BMI. Public Health Nutr. 2015;12:2220–2230.

 145. Beaulac J, Kristjansson E, Cummins S. A systematic review of food des-
erts, 1966-2007. Prev Chronic Dis. 2009;6:A105.

 146. National Research Council. Public Health Effects of Food Deserts. 
Washington, DC: National Academies Press; 2009.

 147. Coleman-Jensen A, Rabbitt M, Gregory C, Singh A. Household food se-
curity in the United States in 2015. Washington, DC: US Department of 
Agriculture, Economic Research Service; June 2016. ERR-215.

 148. Gans KM, Risica PM, Wylie-Rosett J, Ross EM, Strolla LO, McMurray J, 
Eaton CB. Development and evaluation of the nutrition component of 
the Rapid Eating and Activity Assessment for Patients (REAP): a new tool 
for primary care providers. J Nutr Educ Behav. 2006;38:286–292. doi: 
10.1016/j.jneb.2005.12.002.

 149. Gans KM, Ross E, Barner CW, Wylie-Rosett J, McMurray J, Eaton C. REAP 
and WAVE: new tools to rapidly assess/discuss nutrition with patients.  
J Nutr. 2003;133:556S–562S.

 150. Soroudi N, Wylie-Rosett J, Mogul D. Quick WAVE Screener: a tool to ad-
dress weight, activity, variety, and excess. Diabetes Educ. 2004;30:616, 
618–622, 626. doi: 10.1177/014572170403000412.

 151. Isasi CR, Soroudi N, Wylie-Rosett J. Youth WAVE Screener: address-
ing weight-related behaviors with school-age children. Diabetes Educ. 
2006;32:415–422. doi: 10.1177/0145721706288763.

 152. Townsend MS, Kaiser LL, Allen LH, Joy AB, Murphy SP. Selecting items 
for a food behavior checklist for a limited-resource audience. J Nutr Educ 
Behav. 2003;35:69–77.

 153. Tuckson RV, Edmonds M, Hodgkins ML. Telehealth. N Engl J Med. 
2017;377:1585–1592.

 154. Motivational Interviewing Network of Trainers (MINT) website. http://
www.motivationalinterviewing.org/. Accessed May 30, 2016.

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Aspry et al Guideline-Based Diet Counseling by Physicians

Circulation. 2018;137:e821–e841. DOI: 10.1161/CIR.0000000000000563 June 5, 2018 e841

CLINICAL STATEM
ENTS  

AND GUIDELINES

 155. Englander R, Flynn T, Call S, Carraccio C, Cleary L, Fulton TB, Garrity MJ, 
Lieberman SA, Lindeman B, Lypson ML, Minter RM, Rosenfield J, Thomas J, 
Wilson MC, Aschenbrener CA. Toward defining the foundation of the MD 
degree: core entrustable professional activities for entering residency. Acad 
Med. 2016;91:1352–1358. doi: 10.1097/ACM.0000000000001204.

 156. Ten Cate OT. Nuts and bolts of entrustable professional activities. J Grad 
Med Educ. 2013;5:157–158. doi: 10.4300/JGME-D-12-00380.1.

 157. Association of American Medical Colleges. Core Entrustable Professional 
Activities for Entering Residency: Curriculum Developers’ Guide. https://
members.aamc.org/eweb/upload/Core%20EPA%20Curriculum%20
Dev%20Guide.pdf. Accessed January 10, 2017.

 158. Lenders CM, Deen DD, Bistrian B, Edwards MS, Seidner DL, McMahon 
MM, Kohlmeier M, Krebs NF. Residency and specialties training in nutri-
tion: a call for action. Am J Clin Nutr. 2014;99(suppl):1174S–1183S. doi: 
10.3945/ajcn.113.073528.

 159. Nestle M, Baron RB. Nutrition in medical education: from counting hours 
to measuring competence. JAMA Intern Med. 2014;174:843–844. doi: 
10.1001/jamainternmed.2014.440.

 160. Halsted CH. Clinical nutrition education: relevance and role models. Am 
J Clin Nutr. 1998;67:192–196.

 161. Hark LA, Morrison G. Development of case-based integrated nutri-
tion curriculum for medical students. Am J Clin Nutr. 2000;72(suppl): 
890S–897S.

 162. Hark LA. Lessons learned from nutrition curricular enhancements. Am J 
Clin Nutr. 2006;83(suppl):968S–970S.

 163. Krebs NF, Primak LE. Comprehensive integration of nutrition into medical 
training. Am J Clin Nutr. 2006;83(suppl):945S–950S.

 164. https://www.nhlbi.nih.gov/sites/default/files/media/docs/NAA%20
Nutrition%20Curriculum%20Guide.pdf. Accessed March 18, 2018.

 165. Whelton PK, Appel LJ, Sacco RL, Anderson CA, Antman EM, Campbell N, 
Dunbar SB, Frohlich ED, Hall JE, Jessup M, Labarthe DR, MacGregor GA, 
Sacks FM, Stamler J, Vafiadis DK, Van Horn LV. Sodium, blood pressure, 
and cardiovascular disease: further evidence supporting the American 

Heart Association sodium reduction recommendations [published correc-
tion appears in Circulation. 2013;27:e263]. Circulation. 2012;126:2880–
2889. doi: 10.1161/CIR.0b013e318279acbf.

 166. EPI/Lifestyle Scientific Sessions. American Heart Association website.  
https://professional.heart.org/professional/EducationMeetings/Meetings 
LiveCME/EPILifestyle/UCM_316904_EPILifestyle-Scientific-Sessions.jsp. 
Accessed January 24, 2016.

 167. Healthy Kitchens, Healthy Lives. http://www.healthykitchens.org/. Accessed  
January 24, 2016.

 168. Physicians Committee for Responsible Medicine. International Conference  
on Nutrition in Medicine. NutritionCME website. https://www.nutritioncme. 
org/. Accessed January 24, 2016.

 169. International Plant-Based Nutrition Conference website. http://pbnhc.
com. Accessed January 24, 2016.

 170. Lifestyle medicine: tools for promoting healthy change. https:// 
lifestylemedicine.hmscme.com/. Accessed January 24, 2016.

 171. Nutrition and Wellness in Health and Disease. Mayo Clinic School of 
Professional Development website. https://ce.mayo.edu/internal-medicine/ 
content/18th-annual-nutrition-and-wellness-health-and-disease-2018. 
Accessed January 24, 2016.

 172. Nutrition & Health Conference. http://www.nutritionandhealthconf.org. 
Accessed January 24, 2016.

 173. Nutrition Science for Health and Longevity: What Every Health Professional 
Needs to Know. Gaples Institute for Integrative Cardiology website. 
https://www.gaplesinstitute.org/e-learning-health-professionals/.  
Accessed January 24, 2016.

 174. Introduction to Food & Health: online CME course. Stanford Center for 
Continuing Medical Education website. https://med.stanford.edu/cme/
courses/online/food-and-health.html. Accessed June 2, 2017.

 175. Nutrition CME Learning Center. Medscape website. http://www. 
medscape.org/resource/nutrition/cme. Accessed January 24, 2016.

 176. American Heart Association. AHA Healthy Living Continuing Education 
series. https://learn.heart.org/Catalog.aspx. Accessed June 2, 2017.

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


Cardiovascular Radiology and Intervention; and Stroke Council
and Cardiometabolic Health; Council on Cardiovascular and Stroke Nursing; Council on 

On behalf of the American Heart Association Nutrition Committee of the Council on Lifestyle
Kris-Etherton

Alice H. Lichtenstein, Stephen Devries, Andrew M. Freeman, Allison Crawford and Penny 
Karen E. Aspry, Linda Van Horn, Jo Ann S. Carson, Judith Wylie-Rosett, Robert F. Kushner,

Diet Counseling by Physicians: A Science Advisory From the American Heart Association
Medical Nutrition Education, Training, and Competencies to Advance Guideline-Based

Print ISSN: 0009-7322. Online ISSN: 1524-4539 
Copyright © 2018 American Heart Association, Inc. All rights reserved.

is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231Circulation 
doi: 10.1161/CIR.0000000000000563

2018;137:e821-e841; originally published online April 30, 2018;Circulation. 

 http://circ.ahajournals.org/content/137/23/e821
World Wide Web at: 

The online version of this article, along with updated information and services, is located on the

  
 http://circ.ahajournals.org//subscriptions/

is online at: Circulation  Information about subscribing to Subscriptions:
  

 http://www.lww.com/reprints
 Information about reprints can be found online at: Reprints:

  
document. Permissions and Rights Question and Answer this process is available in the

click Request Permissions in the middle column of the Web page under Services. Further information about
Office. Once the online version of the published article for which permission is being requested is located, 

 can be obtained via RightsLink, a service of the Copyright Clearance Center, not the EditorialCirculationin
 Requests for permissions to reproduce figures, tables, or portions of articles originally publishedPermissions:

 by guest on June 4, 2018
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/content/137/23/e821
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://circ.ahajournals.org//subscriptions/
http://circ.ahajournals.org/



