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Deficiencies in medical school nutrition education have been noted since the 1960s. Nutrition-related non-communicable diseases,
including heart disease, stroke, cancer, diabetes, and obesity, are now the most common, costly, and preventable health problems
in the US. Training medical students to assess diet and nutritional status and advise patients about a healthy diet, exercise, body
weight, smoking, and alcohol consumption are critical to reducing chronic disease risk. Barriers to improving medical school
nutrition content include lack of faculty preparation, limited curricular time, and the absence of funding. Several new LCME
standards provide important impetus for incorporating nutrition into existing medical school curriculum as self-directed material.
Fortunately, with advances in technology, electronic learning platforms, and web-based modules, nutrition can be integrated and
assessed across all four years of medical school at minimal costs to medical schools. Medical educators have access to a self-study
nutrition textbook, Medical Nutrition and Disease, Nutrition in Medicine© online modules, and the NHLBI Nutrition Curriculum
Guide for Training Physicians. This paper outlines how learner-directed nutrition content can be used to meet several US and
Canadian LCME accreditation standards. The health of the nation depends upon future physicians’ ability to help their patients
make diet and lifestyle changes.

1. Introduction
Deficiencies in nutrition education in medical schools and
residency programs have been noted for over 30 years [1–6].
In 1982 and 1995, Weinsier published consensus statements
from medical nutrition educators who prioritized nutrition
content and stressed its importance in the medical school curriculum [7, 8]. Professional organizations, medical nutrition
experts, and student groups have published reports, articles,
book chapters, user’s guides, and a congressional mandate
urging medical schools to reform curriculum to spend more
time integrating nutrition [9–19]. Recommendations were
also made by medical nutrition experts after reviewing
nutrition content across US Medical Licensing Examinations
(USMLE) administered by the National Board of Medical
Examiners [20].
As a result of these initiatives, the National Heart, Lung,
and Blood Institute (NHLBI) and the National Institute

of Diabetes and Digestive and Kidney Diseases (NIDDK)
established the Nutrition Academic Award (NAA) Program
(http://www.nhlbi.nih.gov/research/training/naa/) [21, 22].
The NAA provided 21 US medical schools with 5-year
grants to support nutrition education programs for medical
students, medical residents, and clinical faculty [21, 22].
The NAA Curriculum Committee developed the Nutrition
Curriculum Guide to Training Physicians, which contains over
200 educational learning objectives that medical students,
residents, and physicians in practice should acquire to achieve
competency [23, 24].

2. The Problem
While significant progress was made during the NAA program, ten years later we are facing the same issues. According
to the Association of American Medical Schools (AAMC) All
School Graduation Surveys, more than 50% of graduating
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medical students felt their nutrition knowledge was insufficient [25, 26]. Practicing physicians also feel their nutrition
training was inadequate and that they lack the skills to
provide effective diet and lifestyle counseling to their patients
[27–31]. A review of nutrition content in medical schools
shows that, on average, only 4 to 6 hours are devoted to
nutrition content over the entire 4-year curriculum [32, 33].
While curriculum hours and teaching methods vary widely
among medical schools, nutrition educators have suggested
that a minimum of 25 hours are needed to properly train
medical students in nutrition [2, 9, 10, 13, 19, 30, 32–34].
According to our experience, lack of faculty to teach
nutrition, competing curricular requirements, and the absence of funding for a nutrition curriculum coordinator at
each medical school are major factors contributing to the
ongoing problem. Fortunately, with advances in technology,
electronic textbooks, online learning modules, and nutrition
test questions posted on (e)-learning platforms for evaluation, these barriers can easily be overcome at minimal cost
to medical schools.

3. Relevance to Medical Practice
Studies show that the relevance of the course material to
medical practice is critical when integrating nutrition content
[7, 8]. According to the Centers for Disease Control and Prevention (CDC), the majority of US health care costs are now
spent on chronic, non-communicable diseases associated
with health risk behaviors [35, 36]. Specifically, heart disease,
stroke, cancer, diabetes, obesity, and arthritis are among the
most common, costly, and preventable health problems [37–
40]. As of 2012, about half of all adults, 117 million people,
have one or more chronic health conditions [41]. One of four
adults has two or more chronic health conditions [41]. Two
of these chronic diseases, heart disease and cancer, together,
accounted for nearly 48% of all deaths in 2010 [41]. According
to the CDC, 47% of US adults have at least one of the
following major risk factors for heart disease or stroke: high
blood pressure, high LDL-cholesterol, or are current smokers
[42–47]. Ninety percent of Americans consume too much
sodium, increasing their risk of high blood pressure [48, 49].
With the current obesity epidemic and the costs associated
with chronic disease skyrocketing, medical schools need to
find creative learning opportunities to ensure that medical
students graduate with the ability to recognize the association
between lifestyle and chronic disease, take a diet and exercise
history, and effectively intervene by promoting a healthy
lifestyle [50–52].
Strong evidence indicates that diet, largely through its
effect on serum lipids, influences the incidence of heart
disease [53–55]. Intake of saturated fat increases LDL-C
levels, thereby increasing the risk for coronary heart disease
(CHD). Large-scale clinical trials have conclusively shown
that reducing serum LDL-C levels reduces the number of
acute cardiac events and deaths from CHD in both patients
with existing disease and those at risk due to elevated lipids.
Updated 2013 guidelines for the assessment of cardiovascular
(CV) risk, lifestyle modifications to reduce CV risk, and
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management of blood cholesterol, overweight, and obesity
in adults have been developed by the American College of
Cardiology and the American Heart Association Task Force
on Practice Guidelines [53–55]. Diet and lifestyle changes are
also the primary focus of the Joint National Committee on
the Treatment and Management of Hypertension (JNC8) and
the American Diabetes Association Treatment Guidelines
[56–58]. The American Cancer Society has published similar
guidelines on nutrition and physical activity for cancer
prevention [59]. Therefore, training medical students to
advise patients to consume a healthy diet, exercise regularly,
maintain desired body weight, avoid smoking, and drink
alcohol in moderation is critical to reducing morbidity and
mortality [42, 53–59].

4. Role of LCME and Medical Schools
Medical education programs leading to the MD degree in
the US and Canada are accredited by the Liaison Committee
on Medical Education (LCME) [60]. LCME accreditation is
a peer-reviewed process to determine whether the medical
school meets established standards. The LCME has created
standards outlined in Functions and Structure of a Medical
School, which medical schools must meet to achieve and
maintain accreditation [60]. Demonstrating that medical
students exhibit these general professional competencies is
essential to accreditation and serves as the foundation for
life-long learning and proficient medical care [60]. These
standards are enforced through annual surveys and regular
site visits. The purpose of this paper is to demonstrate how
learner-directed nutrition content can be used to meet several
US and Canadian LCME accreditation standards.
Several LCME standards provide important opportunities for incorporating nutrition into existing curriculum as
self-directed material and to augment curricular content for
medical students across all 4 years (Standard 6: Competencies,
Curricular Objectives, and Curricular Design; Standard 7:
Curricular Content; and Standard 8: Curricular Management,
Evaluation, and Enhancement). Liaison Committee on Medical Education (LCME) Standards 6.3, 7.1, 7.2, 7.5, 7.6, and 8.2
for accreditation of medical education programs leading to
the MD degree are shown below [60]:
6.3: self-directed and life-long learning;
7.1: biomedical, behavioral, social sciences;
7.2: organ systems/life cycle/primary care/prevention/
wellness/symptoms/signs/differential diagnosis, treatment planning, and impact of behavioral/social factors;
7.5: societal problems;
7.6: cultural competence/health care disparities/personal bias;
8.2: use of medical educational program objectives.
These standards are described and nutrition examples are
provided to assist with meeting these standards.
Standard 6.3 Self-Directed and Life-Long Learning. “The faculty of a medical school ensures that the medical curriculum
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includes self-directed learning experiences and time for independent study to allow medical students to develop the skills
of life-long learning. Self-directed learning involves medical
students’ self-assessment of learning needs; independent
identification, analysis, and synthesis of relevant information;
and appraisal of the credibility of information sources” [60].
Nutrition Example. Given the shortage of faculty prepared
to teach nutrition and the ability to use relevant clinical
material in a variety of basic science courses and clinical
clerkships, nutrition content lends itself very well to selfdirected learning and can help promote life-long learning
[52]. Originally developed in 1995 as a self-directed nutrition curriculum for medical students at the University of
Pennsylvania School of Medicine, the 5th edition of Medical
Nutrition and Disease: A Case-Based Approach can be used
to meet Standard 6.3 [61–67]. All 13 chapters and 29 cases
include at least 4 NAA Curriculum Guide learning objects.
The cases begin with a patient vignette covering past medical
history, family history, medications, social and diet history,
review of systems, physical examination, and laboratory data
[67]. Each case includes at least 5 questions as well as
the answers to these questions, making this an ideal selfstudy resource. The questions and answers cover physiology,
pathophysiology, epidemiology, risk assessment, diagnosis,
laboratory evaluation, treatment planning, medical nutrition
therapy, prevention, wellness, and counseling issues.
Nutrition in Medicine Modules©, developed by University
of North Carolina School of Medicine, is a comprehensive
online medical nutrition curriculum for training current and
future health care professionals [34, 68]. The content for
medical students includes the preventive and therapeutic
aspects of medical nutrition care for both preclinical and
clinical education [68]. The objectives of the Nutrition in
Medicine© medical school curriculum are to provide a core
curriculum in nutrition for medical students that:
(i) includes preventive and therapeutic perspectives of
nutrition;
(ii) spans the preclinical and clinical training of physicians;
(iii) presents the biochemical basis of nutrition, nutrition
epidemiology, clinical nutrition [including nutrition
assessment], and nutrition-related preventive health
care;
(iv) uses innovative techniques to excite students about
the field of nutrition and can be transportable by
medical schools with different types of curricular
organization.
In this era of nutrition therapeutics, it is important to
prepare students with the basic concepts of nutrition that
will provide a foundation for reading the literature and for
life-long learning. For example, with ongoing discoveries
in the human microbiome project and nutrigenetics, future
physicians will need to be prepared for new avenues of
therapy with probiotics [69–71]. The rapidly expanding fields
of metabolomics, proteomics, and nutrigenetics will likely
drive an era of nutrition therapeutics that current medical
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students will need to understand and take advantage of [69–
72].
The updated American Board of Medical Specialties
(ABMS) Maintenance of Certification (MOC) program is
also designed as a comprehensive approach to foster lifelong learning, self-assessment, and quality improvement
[73, 74]. The role of ABMS is to assist the 24 approved
medical specialty boards in the development and use of
these standards for the ongoing evaluation and certification
of physicians. The MOC assures that physicians are committed to life-long learning and competency in a specialty
and/or subspecialty by requiring ongoing measurement of six
core competencies adopted by ABMS and the Accreditation
Council for Graduate Medical Education (ACGME) [74,
75]. These core competencies include (1) patient care, (2)
interpersonal and communication skills, (3) professionalism,
(4) practice-based learning, (5) systems-based practice, and
(6) medical knowledge. At least 10 of the subspecialty boards,
including family medicine, internal medicine, OB/GYN,
surgery, pediatrics, preventive medicine, and ophthalmology,
among others, need to integrate nutrition training, and
a “call for action” has recently been published [76]. The
nutrition foundation instilled during medical school, even
as self-study curriculum, will facilitate life-long learning and
quality patient care and encourage residency and subspecialty
training to integrate nutrition concepts [73–76].
Standard 7.1 Biomedical, Behavioral, Social Sciences. “The
faculty of a medical school ensures that the medical curriculum includes content from the biomedical, behavioral,
and socioeconomic sciences to support medical students’
mastery of contemporary scientific knowledge and concepts
and the methods fundamental to applying them to the health
of individuals and populations” [60].
Nutrition Example. In 2011, AAMC published the report,
Behavioral and Social Science Foundations for Future Physicians, indicating that diet, exercise, smoking, and socioeconomic status contribute to at least 50% of premature morbidity and mortality in the US population and are major contributors to health disparities [77]. The CDC defines health
risk behaviors as unhealthy behaviors that individuals can
change [36, 38, 41, 42]. Four of these health risk behaviors—
lack of exercise or physical activity, poor nutrition, tobacco
use, and drinking too much alcohol—cause much of the
illness, suffering, and early deaths related to chronic diseases
[36, 38, 41, 42, 46, 47, 78].
In 2011, more than half (52%) of adults aged 18 years or
older did not meet recommendations for aerobic exercise
or physical activity [41]. Therefore, medical students should
learn to take a diet and physical activity history, at the same
time they are learning how to assess tobacco and alcohol
intake as part of routine clinical care [52, 67, 68, 79–86]. With
inadequate instruction in nutrition, they are not prepared to
use the information they gain from a dietary history and will
quickly cease collecting the information [87]. These concepts
are covered in Medical Nutrition and Disease and Nutrition in
Medicine© modules as part of nutrition assessment [67, 68].
As students work through the various case vignettes, they see
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how clinical nutrition and dietary change can be applied to
the medical problems they are learning to understand and
manage (Table 1).
Standard 7.2 Organ Systems/Life Cycle/Primary Care/Prevention/Wellness/Symptoms/Signs/Differential Diagnosis, Treatment Planning, and Impact of Behavioral/Social Factors. “The
faculty of a medical school ensures that the medical curriculum includes content and clinical experiences related to each
organ system; each phase of the human life cycle; continuity
of care; and preventive, acute, chronic, rehabilitative, end-oflife, and primary care in order to prepare students to [60]:
(i) recognize wellness, determinants of health, and opportunities for health promotion and disease prevention;
(ii) recognize and interpret symptoms and signs of disease;
(iii) develop differential diagnoses and treatment plans;
(iv) recognize the potential health-related impact on
patients of behavioral and socioeconomic factors;
(v) Assist patients in addressing health-related issues
involving all organ systems.”
Nutrition Example. There are numerous ways nutrition content can be assigned to students, either through lectures, small
group sessions, problem-based and case-based learning, webbased modules, or though using e-textbook content [9, 10,
34, 52, 67, 68, 88]. It is important that nutrition-related
clinical cases be used in each phase of the human life
cycle, including pregnancy, breast feeding, infant growth and
development, childhood, adolescence, adulthood, women’s
and men’s health, and geriatrics including diverse cultures
and low socioeconomic groups (Table 1).
Proper nutrition is critical for wellness, has major impact
on determinants of health, and provides many opportunities
for health promotion and disease prevention education. For
example, the role of the Mediterranean diet in the prevention
of heart disease; the DASH diet for hypertension and stroke
prevention; and healthy eating and exercise strategies for
cancer prevention and diabetes management [58, 59, 89–
91]. Recognizing and interpreting symptoms and signs of
nutrition-related diseases including malnutrition, overweight
and obesity, and eating disorders can be integrated into physical diagnosis courses. Nutrition assessment and counseling
needs to be a part of the treatment plan for disorders across
many organ systems including cardiovascular, pulmonary,
endocrine, hematology, oncology, renal, neurology, and gastroenterology [24, 67, 68]. Taking a diet, exercise, and weight
history; calculating body mass index (BMI); measuring waistto-hip ratio; and understanding and interpreting relevant
laboratory measures are critical skills for students to acquire
[7, 8, 23, 24, 67, 68].
The chapters and cases in Medical Nutrition and Disease
and the online modules in Nutrition in Medicine© cover each
organ system; each phase of the human life cycle; continuity
of care; and preventive, acute, chronic, and primary care

issues as described in Standard 7.2 [67, 68]. Several examples
include the association between obesity and sleep apnea,
insulin resistance and diabetes, nutritional anemias, and
malnutrition and depression.
Standard 7.5 Societal Problems. “The faculty of a medical
school ensure that the medical curriculum includes instruction in the diagnosis, prevention, appropriate reporting, and
treatment of the medical consequences of common societal
problems” [60].
Nutrition Example. Obesity is a complex, multifactorial disease that has become a societal problem and increasingly
common among adults and children worldwide [92, 93].
Once considered a problem only in developed countries,
overweight and obesity are now dramatically on the rise in
developing countries as well, particularly in urban settings
[35, 38]. Obese individuals have an increased risk of diabetes,
cardiovascular disease, hyperlipidemia, hypertension, stroke,
gallbladder disease, sleep apnea, osteoarthritis, respiratory
problems, and certain types of cancers (endometrial, breast,
prostate, and colon), all of which increase their mortality
[67, 93]. According to the CDC, seven out of ten deaths
among Americans each year result from chronic diseases [36–
38]. Obesity related conditions such as heart disease, type 2
diabetes, stroke, and certain types of cancer account for more
than 50% of preventable deaths each year [36–38, 42].
Teaching medical students about obesity and diabetes,
potentially as themes, can span the entire curriculum across
many disciplines [94–97]. There are opportunities in year
1 during history taking and physical exam courses; year
2 during psychiatry, cardiology, endocrinology, pulmonary,
gastroenterology, and ophthalmology courses; year 3 during
OB/GYN, medicine, family medicine, ophthalmology, and
surgery clerkships, and during electives and subinternships
(Table 1) [67].
Standard 7.6 Cultural Competence/Health Care Disparities/
Personal Bias. “The faculty of a medical school ensures that
the medical curriculum provides opportunities for medical
students to learn to recognize and appropriately address
gender and cultural biases in themselves, in others, and in
the health care delivery process. The medical curriculum
includes instruction regarding the following [60]:
(i) the manner in which people of diverse cultures and
belief systems perceive health and illness and respond
to various symptoms, diseases, and treatments;
(ii) the basic principles of culturally competent health
care;
(iii) the recognition and development of solutions for
health care disparities;
(iv) the importance of meeting the health care needs of
medically underserved populations;
(v) the development of core professional attributes (e.g.,
altruism and accountability) needed to provide effective care in a multidimensionally diverse society.”
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Table 1: Integration of Medical Nutrition and Disease content across the medical school curriculum to meet LCME standards.
Content title
Chapter 1

Overview of nutrition assessment in clinical care

Case 1

Obesity and metabolic syndrome

Case 2

Bariatric surgery and obesity

Chapter 2

Vitamin, minerals, and dietary supplements

Case 1

Iron deficiency anemia in women

Case 2

Drug-herb interaction with St. John’s wort

Case 3

Nutrient deficiencies and lead poisoning in children

Chapter 3

Pregnancy and lactation

Case 1

Prevention of neural tube defects

Case 2

Encouraging breast feeding

Chapter 4

Infants, children, and adolescents

Case 1

Overweight child with insulin resistance

Case 2

Malnutrition and refeeding syndrome in children

Case 3

Eating disorder in adolescent athlete

Chapter 5

Older adults

Case 1

Depression and malnutrition

Case 2

Macular degeneration

Case 3

Menopause and weight gain

Chapter 6

Cardiovascular disease

Case 1

Disorders of lipid metabolism

Case 2

Hypertension and lifestyle modifications

Medical school course
Biochemistry
History taking
Physical exam
Cardiovascular
Medicine
Family medicine
Surgery
Biochemistry
Pharmacology
Hem/oncology
Medicine
Family medicine
Pharmacology
Pharmacology
Pediatrics
Endo/reproduction
OB/gynecology
Embryology
Biochemistry
OB/gynecology
Endo/reproduction
Pediatrics
OB/gynecology
Pediatrics
Biochemistry
Endocrinology
Pediatrics
Pediatrics
Surgery
Psychiatry
Pediatrics
Medicine/geriatrics
Family medicine
Psychiatry
Geriatrics
Ophthalmology
Geriatrics
Medicine/geriatrics
Family medicine
Cardiovascular
Medicine/cardiology
Family medicine
Cardiovascular
Medicine/Cardiology
Family medicine
Cardiovascular
Medicine/cardiology
Family medicine

Year 1
x
x
—
—
—
—
—
x
—
—
—
—
x
—
—
—
—
x
x
—
—
—
—
—
x
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

Year 2
—
—
x
x
—
—
—
—
x
x
—
—
x
x
—
x
—
—
—
—
x
—
—
x
—
x
—
—
—
x
—
—
—
x
—
—
—
—
—
x
—
—
x
—
—
x
—
—

Year 3
—
—
—
—
x
x
x
—
—
—
x
x
—
—
x
—
x
—
—
x
—
x
x
x
—
x
x
x
x
—
x
x
x
x
x
x
x
x
x
—
x
x
—
x
x
—
x
x

Year 4
—
—
—
—
x
x
x
—
—
—
x
x
—
—
x
—
x
—
—
x
—
x
x
x
—
x
x
x
x
x
x
x
x
x
x
x
x
x
x
—
x
x
—
x
x
—
x
x
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Table 1: Continued.
Content title

Case 3

Chapter 7

Metabolic syndrome and LP(a) genetic defect in Asian Indian man

Gastrointestinal disease

Case 1

Alcohol and vitamin deficiencies

Case 2

Malabsorption

Case 3

Celiac disease

Chapter 8

Endocrine disease

Case 1

Type 1 diabetes and diabetic ketoacidosis

Case 2

Type 2 diabetes

Case 3

Polycystic ovarian syndrome

Chapter 9

Pulmonary disease

Case 1

Chronic obstructive pulmonary disease

Case 2

Obstructive sleep apnea and metabolic syndrome

Case 3

Cystic fibrosis

Medical school course
Genetics
Cardiovascular
Medicine/cardiology
Family medicine
Gastroenterology
Medicine/GI
Family medicine
Biochemistry
Physiology
Medicine/GI
Family medicine
Gastroenterology
Surgery/GI
Gastroenterology
Medicine/GI
Family medicine
Pediatrics
Endocrinology
Medicine/endocrine
Family medicine
Pediatrics
Biochemistry
Endocrinology
Medicine/endocrine
Family medicine
Pediatrics
Endocrinology
Medicine/endocrine
Family medicine
Pediatrics
Endo/reproduction
Medicine/endocrine
Family medicine
Pediatrics
OB/gynecology
Pulmonary
Medicine/pulmonary
Family medicine
Pediatrics
Pulmonary
Medicine/pulmonary
Family Medicine
Pediatrics
Pulmonary
Medicine/pulmonary
Family medicine
Pediatrics
Pulmonary
Medicine/pulmonary
Family medicine
Pediatrics

Year 1
x
—
—
—
—
—
—
x
x
—
—
—
—
—
—
—
—
—
—
—
—
x
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

Year 2
—
x
—
—
x
—
—
—
—
—
—
x
—
x
—
—
—
x
—
—
—
—
x
—
—
—
x
—
—
—
x
—
—
—
—
x
—
—
—
x
—
—
—
x
—
—
—
x
—
—
—

Year 3
—
—
x
x
—
x
x
—
—
x
x
—
x
—
x
x
x
—
x
x
x
—
—
x
x
x
—
x
x
x
—
x
x
x
x
—
x
x
x
—
x
x
x
—
x
x
x
—
x
x
x

Year 4
—
—
x
x
—
x
x
—
—
x
x
—
x
—
x
x
x
—
x
x
x
—
—
x
x
x
—
x
x
x
—
x
x
x
x
—
x
x
x
—
x
x
x
—
x
x
x
—
x
x
x
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Table 1: Continued.

Content title
Chapter 10

Case 1

Chapter 11

Case 1

Chapter 12
Case 1
Chapter 13
Case 1

Renal disease

Chronic renal failure advancing to dialysis

Cancer prevention and treatment

Prevention of colon cancer

Enteral nutrition support
Esophageal cancer and enteral feeding
Parenteral nutrition support
Colon cancer and postoperative care

Medical school course
Nephrology
Medicine
Family medicine
Nephrology
Medicine
Family medicine
Hem/oncology
Medicine
Family medicine
Pathology
Hem/oncology
Medicine
Family medicine
Surgery
Medicine/geriatrics
Hem/oncology
Surgery
Surgery
Critical care/ICU
Hem/oncology
Critical care/ICU

Year 1
—
—
—
—
—
—
—
—
—
x
—
—
—
—
—
—
—
—
—
—
—

Year 2
x
—
—
x
—
—
x
—
—
x
x
—
—
—
—
—
—
—
—
—
—

Year 3
—
x
x
—
x
x
—
x
x
—
—
x
x
x
x
x
x
x
x
x

Year 4
—
x
x
—
x
x
—
x
x
—
—
x
x
x
x
x
x
x
x
x
x

Source: Lisa Hark, PhD, RD; Darwin Deen, MD, MS; and Gail Morrison, MD, 2015. All rights reserved.

Nutrition Example. In 2010, with the passage of the Patient
Protection and Affordable Care Act, the National Center on
Minority Health and Health Disparities was redesignated an
institute (NIMHD) at the National Institutes of Health (NIH)
[98]. The NIMHD conducts research and brings attention to
the unequal burden of illness and death experienced by racial
and ethnic minorities and rural and poor populations in the
US [98]. For example, African Americans are more likely
to present with obesity and hypertension [56, 57, 99, 100].
Among women, the age-adjusted prevalence of overweight or
obesity among racial and ethnic minorities is higher among
non-Hispanic black and Mexican-American women than
among non-Hispanic white women [38]. According to the
CDC, non-Hispanic black adults (17%) and Hispanic adults
(14%) are less physically active compared to non-Hispanic
white adults (23%) [41, 101].
Assigning self-study cases across the 4-year curriculum
can help medical students achieve cultural competency as
they progress through medical school [102]. Culturally competent health care builds upon the understanding of these
cultural influences and facilitates the development of stronger
patient-provider relationships with higher levels of trust.
It is well known that cultural factors and diet-related
attitudes and behaviors strongly influence health [102, 103].
Therefore, the basic principles of culturally competent care
include assessing nutritional issues and providing appropriate
advice and counseling. The manner in which people of
diverse cultures and beliefs system perceive their health is
influenced by the person’s upbringing, whether or not the
person emigrates to a new society, the degree of acculturation
to the new society, and the degree to which traditional

foods in the culture of origin are available in the new
society [102–104]. The meanings and uses ascribed to foods
in any particular culture may be unique to that culture
and should be considered when prescribing treatment plans
[104, 105]. Culture influences many food-related behaviors
including food choice, food purchasing, preparation, where
and with whom food is eaten, health beliefs related to
food, and adherence to dietary recommendations [103, 104].
Therefore, understanding the sociocultural context of health
for individuals is very important to meet the healthcare needs
of all populations, as culture may influence health knowledge,
attitudes, and behaviors, including adherence to diet and
lifestyle recommendations.
Standard 8.2 Use of Medical Educational Program Objectives.
“The faculty of a medical school, through the faculty committee responsible for the medical curriculum, ensures that the
medical curriculum uses formally adopted medical education
program objectives to guide the selection of curriculum
content, to review and revise the curriculum, and to establish
the basis for evaluating programmatic effectiveness. The
learning objectives of each required course and clerkship are
linked to medical education program objectives” [60].
Nutrition Example. Each of the 13 chapters and 29 cases in
the 5th edition of Medical Nutrition and Disease includes at
least four educational learning objectives based on the Nutrition Curriculum Guide to Training Physicians that was developed by the medical nutrition educators from the NAA
Curriculum Committee (http://www.nhlbi.nih.gov/research/
training/naa/products/curr gde/index.htm) [23, 24]. These
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learning objectives were designed to be used by medical
educators and evaluators, curriculum committees, and deans’
offices to assist in creating, evaluating, modifying, and
updating nutrition curricula at individual programs (medical
schools, residency, and fellowship training programs). The
section topics include the following:
(1) practice behavior skills and attitudes;
(2) overview and nutrition basics;
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(3) lifespan;
(4) cardiovascular system;
(5) metabolic/endocrine systems;
(6) other organ systems;
(7) nutrition support and contemporary trends.
The learning objectives use language consistent with Bloom’s
taxonomy and are presented for each level of development
of expertise, from medical student through practicing physician. The 200 learning objectives encompass knowledge
and practice behavior skills and attitudes, both cognitive
and problem-solving. The objectives were submitted to a
consensus-generating “Delphi” process to prioritize objectives and rank the top 1/3 of all objectives at each learner
level. These objectives provide medical educators with a
vetted resource to assist learner development and creation of
evaluation strategies.

5. Conclusion
Medical educators have access to well-established, self-study
resources to teach nutrition, such as Medical Nutrition and
Disease 5th Edition, Nutrition in Medicine© online modules,
and the NHLBI Nutrition Curriculum Guide for Training
Physicians [23, 67, 68]. Nutrition topics can be integrated
across all four years of medical school and during residency training without significant curricular time or cost.
Considering trends in team-based learning, interprofessional
education, Maintenance of Certification requirements, and
longitudinal learning environments, it is an ideal time to
make sure that 100% of medical students and residents
graduate with the nutrition-related knowledge, skills, and
positive attitudes needed to help their patients make diet and
lifestyle changes to reduce, prevent, treat, and manage acute
and chronic diseases [52, 67, 68, 73, 105–109].
Building on previous research, the relevance of the course
material to medical practice is the critical requirement to
implement a successful nutrition education program for
medical students [4, 7, 8]. It is imperative to take advantage
of this highly relevant time in society when nutrition content
can be successfully incorporated into all medical school
curriculum to meet LCME standards as well as ACGME
programs for ABMS Maintenance of Certification. The health
of the nation depends upon this important training at both
the medical school and residency level.
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