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Nutrition and related lifestyle factors greatly impact well-
being in health and disease. The World Health Organization
defines nutrition as “the intake of food, considered in relation
to the body’s dietary needs. Good nutrition—an adequate,
well balanced diet combined with regular physical activity—
is a cornerstone of good health. Poor nutrition can lead
to reduced immunity, increased susceptibility to disease,
impaired physical and mental development, and reduced
productivity” (http://www.who.int/topics/nutrition/en/). At
the level of the population, we are grappling with the chal-
lenges of the double burden of both over- and undernutrition.
Despite the profound impact good nutrition has on health
and wellness, the science of nutrition and its application to
health care are not fully integrated in most health professions
training programs. This gap is further compounded by the
fact that patients and the public remain confused about the
correct nutritional advice to follow given the widespread
media interest attracted by diet and the disparity in nutrition-
related health messages that are in circulation. While dieti-
tians are recognized as the health care professionals with
nutrition expertise, all health care professionals need to be
knowledgeable and competent in nutrition as it applies to
health promotion and prevention, as well as treating acute
and chronic diseases. Fewer than 100,000 registered dietitians
and other state-licensed nutrition professionals practice in

the USA.This modest number is eclipsed by the more than 3
million physicians, physician assistants, nurses, pharmacists,
dentists, andmany other groups of US health care profession-
als. The distribution is similar in many other countries. For
example, in Australia there are 2,831 dietitians: 0.03 per 1,000
compared to the ratio of physicians (3 per 1,000). In the UK,
the number of dietitians to doctors in the health service is 3
per 100. Even in the presence of robust referral mechanisms
between doctors and dietitians there still needs to be effective
nutritional screening and triage by doctors in order to provide
specialist input to the most appropriate patients. As a result,
most of the non-nutritionist health care providers have to
deal with nutrition-related conditions and diseases on a
daily basis, but few are adequately prepared to recognize key
diagnostic signs and then assist their patients and clients with
effective interventions. This need for adequate nutritional
training has global relevance because there is no region or
country without significant impact of nutrition on health
outcomes. Health care providers in developing countries
often have to worry about different nutrition problems in
their patients, but their need for adequate nutrition training is
just as great as that of their colleagues inmore affluent regions
and is also often unmet. Recent exchanges between a number
of countries have highlighted the fact that there is much in
common with the nature of the problems relating to gaps
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in medical and health care nutrition education worldwide.
Potential solutions may also rely on common denominators.

The evidence base for practical use of nutrition-based
preventive and curative interventions is rapidly growing
and implementation research steadily improves delivery of
best practices. There is little doubt that health professionals
can be more effective in their daily practice when they
draw on current nutrition knowledge and effective clinical
skills. The challenge is to fit a core set of this nutrition
information, based on synthesis of enduring evidence, into
current undergraduate and postgraduate health care training
schedules that are already bursting at the seams. In response
to this challenge, the current issue focuses on nutrition
education for the health care professions. The articles in this
issue focus on 4 themes: current status of nutrition content
in osteopathic and medical schools in the USA, innovative
programs for integration of nutrition content in medical and
osteopathic schools in the USA and Australia, knowledge
gaps of practicing health care professionals in Australia, the
UK andmore widely, and translating nutrition research from
the bench to the bedside in the USA and Australia.

An important question is how much nutrition education
for future health care providers is enough.Thirty years ago, a
panel commissioned by the Institute of Medicine in the USA
mandated a minimum of 25–30 content hours of nutrition
for medical school curricula [1]. In a recent survey of all US
medical schools, K. M. Adams et al. found that most medical
schools are not meeting this recommendation. Even more
alarming is that the first ever survey conducted by K. B. Early
et al. on nutrition content in osteopathic schools in the USA
also follows a similar trend. This is concerning since osteo-
pathic training by its nature is more holistic with the assump-
tion that nutrition content would be more fully integrated in
osteopathic schools than the traditional medical schools.

Even though most medical and osteopathic schools fall
short of the required 25 hours of content, medical and
osteopathic school faculty continue to implement innovative
educational programs to integrate nutrition into existing
curriculum. L. A. Hark et al. provide examples of how readily
available resources can be integrated into medical schools to
meet the LCME standards. A. Chatterjee et al., S. E. Ettinger
et al., and J. King et al. provide examples of how to involve
medical students in university or community-based nutrition
programs to gain valuable experience by integrating nutrition
knowledge in practice.

N. Schoendorfer and J. Schafer, R. Connor et al., J.
Crowley et al., andW. E.Hardman et al. discuss hownutrition
is integrated in their respective medical school curriculum in
the USA and Australia. L. Scalfi et al. explain the structures
of curricula for nutritionists in Italy. A common finding
among these papers is that medical students recognize the
importance of nutrition in chronic disease prevention and
also acknowledge the need formore nutrition content in their
programs early on.

A logical conclusion is that if health professionals do
not receive adequate nutrition content during their training
programs, this would lead to a knowledge gap when in
practice. C. A. Nowson and S. L. O’Connell discuss the
nutrition knowledge gap of Australian general practitioners

and P. Douglas et al. discuss the knowledge and practice
gaps related to dietitian-led hydration management in the
UK. This also reflects the fact that some areas of nutritional
management, such as hydration, are overlooked more than
others. Ray et al. explore nutrition knowledge in a snapshot
of doctors and dietitians in a region of India and whilst there
are similarities with Western paradigms, there are also key
differences. These papers clearly demonstrate the need for
continued education in nutrition-related topics for all health
care professionals.

The last set of papers in this special issue focus on trans-
lating nutrition research into practice across the health care
professions. K. C. Wohlgenant et al. describe an innovative
program delivered by nurses on food safety prevention in
older adults in the USA. Z. E. Davidson and C. Palermo
highlight the development of a research competency for
undergraduate nutrition students in Australia. S. E. Ettinger
et al. discuss a unique postgraduate fellowship program to
prepare the nonphysician nutrition scientist for clinical nutri-
tion research—moving discoveries from bench to bedside.

Reading across the piece, on one hand there is a need to
position the nutrition education of health care professions
such that it is informed by current research and high quality
evidence whilst on the other hand continuing research into
the clinical effectiveness of new educational initiatives. This
is not a new concept but simply reflects the “Knowledge
to Action” approach that connects research, education, and
practice in many other disciplines. It is time that we consider
its application to nutrition.

What our joint efforts underscore is the need for a forum
where investigators and practitioners can share insights on
the state of nutrition education for health care professionals
and innovative instructional practices for improving their
nutrition competencies.

Wehope these articleswill inspire nutrition educators and
instructional investigators across the globe to further develop
new programs or replicate existing ones, to enable nutrition
into the curriculum of health professions education at the
undergraduate and graduate levels.

Martin Kohlmeier
Caryl A. Nowson

Rose Ann DiMaria-Ghalili
Sumantra Ray
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Dietary components have potential to arrest or modify chronic disease processes including obesity, cancer, and comorbidities.
However, clinical research to translate mechanistic nutrition data into clinical interventions is needed. We have developed a one-
year transitional postdoctoral curriculum to prepare nutrition scientists in the language and practice of medicine and in clinical
research methodology before undertaking independent research. Candidates with an earned doctorate in nutrition science receive
intensive, didactic training at the interface of nutrition and medicine, participate in supervised medical observerships, and join
ongoing clinical research. To date, we have trained four postdoctoral fellows. Formative evaluation revealed several learning barriers
to this training, including deficits in prior medical science knowledge and diverse perceptions of the role of the translational
nutrition scientist. Several innovative techniques to address these barriers are discussed. We propose the fact that this “train the
trainer” approach has potential to create a new translational nutrition researcher competent to identify clinical problems, collaborate
with clinicians and researchers, and incorporate nutrition science across disciplines from “bench to bedside.” We also expect the
translational nutrition scientist to serve as an expert resource to the medical team in use of nutrition as adjuvant therapy for the
prevention and management of chronic disease.

1. Introduction

The ideal training and scope of practice of nutrition pro-
fessionals has been a bone of contention for as long as
medicine has existed. No less a physician than Hippocrates
[1] wrote over 2400 years ago, “Let food be thy medicine
and medicine be thy food.” This recommendation has been
supported by abundant evidence suggesting that specific
components in food can ameliorate deleterious effects of
metabolic derangements [2], inflammation [3], and organ
dysfunction in humans and animals [4, 5]. Despite this
suggestive evidence, and even in the face of widespread
chronic disease and soaringmedical costs, translation of these
experimental findings into clinical trials to guide patient care
has been limited [6].

Several questions must be addressed in clinical trials
before targeted diet guidelines for humans can be established
[7–9]. Areas in need of clarification include alteration in food

composition due to production and processing methods,
optimal nutrient dosage, bioavailability, interactions with
other dietary components, and possible toxicity. Translation
to actual patient care is further complicated by individual
genetic profiles, differences in normal and transformed cell
and tissue response to food components as a function
of tissue specific receptors, and pathophysiologic changes
due to concomitant diseases and chronological age. An
additional layer of complexity results from the impact of
food components on the vast microbiota in the gut, with
multiple potential impacts on risk for cancer and chronic
disease [10]. These concerns underscore the need to train
a new nutrition professional with an understanding of the
language and practice of medicine, competent to develop
a nutrition-focused biological plausibility [11, 12], to solve
clinical questions and to translate data into targeted nutrition
guidelines for clinical care.
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Theoretically, translational clinical research in medical
nutrition could be accomplished by the physician with
specialized postgraduate training. In 1995, the Committee
on Clinical Practice Issues in Health and Disease of the
American Society for Clinical Nutrition proposed that the
American Board of Nutrition certify the physician nutrition
specialist (PNS) [13]. The PNS was envisioned as functioning
in all facets of nutrition services, from complex clinical
nutrition support issues to community health promotion
programs, and was expected to be especially valuable in
the academic setting as a role model and educator. An
Intersociety Professional Nutrition Education Consortium
(IPNEC) was founded to establish educational standards and
a unified mechanism for PNS certification. Actual nutrition
training required for the PNS is largely clinical. Candidates
complete as little as 6 months of mentored clinical nutrition
experience and formal instruction, either as a block or as an
equivalent amount of time (∼1000 hours) integrated among
other clinical duties over a longer time period. Approximately
one-half of applicants indicated that they had completed
some fellowship training in nutrition, either as stand-alone
nutrition fellowships or combined with other subspecialties.
As a result, in 2009, most of the 368 PNS diplomats surveyed
indicated a career focus in clinical medicine, with few
reporting a focus in clinical research [14]. The dearth of
physicians who function as “pure” clinical nutritionists was
described over 40 years ago by van Itallie [15] and continues
to be of concern [16]. While PNS training creates physicians
competent to provide medical nutrition care, it does not
effectively create an academic professional whose primary
focus is to identify a clinical problem, devise a mechanistic
hypothesis to test the efficacy of targeted diet modification
as adjuvant medical therapy, and conduct substantive trans-
lational clinical research.

McLaren [17] proposed that leadership in nutrition
education and clinical research would be more effectively
accomplished through collaboration between the PNS and a
nutrition scientist whounderstands the language andpractice
of clinical medicine. Although the registered dietitian has
been proposed as the ideal collaborator with the PNS [18],
McLaren identified a clear distinction between nutrition
and dietetics. He proposed that nutrition is an integral part
of biology that deals with the physiological roles of food
components, while the goal of dietetics is social: “to maintain
or improve health through optimal feeding practices” [19].
We propose that the ideal collaborator must be a doctoral
level nutrition scientist, cross-trained in the language and
practice of medicine and competent to conduct clinical
research. The Medical Nutrition Scientist (MNS) would also
function as an educator and researcher and be in an ideal
position to liaise with the physician and basic scientist to
design targeted clinical studies to improve patient care.

2. Methods

Theoretically, the candidate forMNS trainingmust have doc-
toral level expertise in food and nutrition science as set forth
by the American Society for Nutrition [20]. This knowledge

base encompasses clear understanding of food as a source of
nutrients, bioavailability of nutrients and nonnutrient food
components, risk from toxins and carcinogens in the diet,
and the impact of food processing methods that modify diet
components. The MNS must have a working knowledge of
dietary factors that regulate whole body nutrient homeostasis
and the composition and function of the gut microbiota. In
addition, theMNSmust have expert knowledge of the actions
of the nutrients at the cellular and molecular levels.

Doctoral training in nutrition science is based on under-
graduate prerequisites similar to those required for med-
ical training: one year of physics, one year of biology,
one year of English, and two years of chemistry through
organic chemistry (prerequisites as specified by the Associ-
ation of American Medical Colleges https://www.aamc.org/
students/applying/requirements/). Expertise in nutrition sci-
ence is achieved through graduate courses that focus on the
molecular and cellular biochemistry of foods and nutrients,
their relationship to human physiology, and mechanisms
of homeostatic regulation. Building on expertise developed
in doctoral training, MNS training must integrate nutrition
and medicine to develop understanding of (1) mechanisms
of disease etiology, pathology, and morphologic signs and
symptoms together with nutrient actions that target these
processes, (2) current medical techniques for diagnostic
screening, treatment, and prophylactic strategies, and (3)
potential molecular targets for diet modification as adjuvant
therapy to prevent and/or control disease. Finally, the MNS
must develop the capacity to conduct independent clinical
research. The MNS must be mentored to identify nutrition-
ally relevant clinical problems and to devise testable solutions
using clinical research methodology. To our knowledge,
few, if any, training programs combine knowledge of food
and nutrition science with elements of medical science and
practice and with clinical research methodology to create a
true translational medical nutrition scientist.

2.1. Pilot Curriculum to Train the Non-Physician Medical
Nutrition Scientist. Given the dearth of doctoral programs to
train the MNS and the pressing need for these professionals
to liaise with physicians and researchers, we hypothesized
that candidates with doctoral training in nutrition could be
trained in the language and practice of medicine and in
clinical researchmethodology at the postdoctoral level. Using
R25 funds from the National Institute of Diabetes and Diges-
tive Diseases (NIDDK), we developed and tested an eleven-
month transitional curriculum comprising intensive didactic
independent study, guided exposure to clinical medicine, and
mentored experiencewith clinical research strategy and grant
writing. Limited training duration precluded the opportunity
to conduct research and generate pilot data. However, the
Fellows were advised to write up a research proposal that
would be appropriate and compatible with the resources of
their home institutions. Fellows were also encouraged to
undertake subsequent traditional postdoctoral fellowships or
to develop collaboration with faculty mentors and conduct
the research in their home academic institutions. The basic
curriculum created for the NIDDK award focused on obesity
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Table 1: Case modules for nutrition, obesity, and comorbidities.

Critical care Obese patient with abdominal gunshot wounds and sepsis
Endocrinology Type 1 diabetes, celiac disease, and anemia of chronic disease
Metabolic Type II diabetes, obesity, neuropathy, gout, and sarcopenia
Neoplasia Postmenopausal uterine cancer
Gastroenterology Intestinal permeability in inflammatory bowel disease
Liver disease Nonalcoholic hepatosteatosis (NASH) and metabolic syndrome
Cardiology Atherosclerosis, cardiomyopathy, and congestive heart failure
Pulmonary disease Asthma in an obese young adult
Nephrology Diabetes, arterial calcification, and osteodystrophy in kidney failure
Neurology Alzheimer’s disease in a formerly obese man
Bone disease Osteoporosis in a formerly lean elderly man
Bariatric surgery Neurological complications following bariatric surgery
Casemodules have been developed to illustrate complications ofmetabolic dysregulations associatedwith obesity andmetabolic syndrome. Patient information
with results of imaging and diagnostic testing is presented, followed by a series of questions on the actions of dietary components in the pathophysiology.
Resources include an extensive review of the literature linking nutrients with disease pathophysiology, prevention, and treatment.

and its comorbidities. Based on the results of our curriculum
development, we propose that this basic curriculum can
be modified as a model for specialized medical nutrition
training in other specialties, including cancer.

To enhance the candidate’s existing knowledge and skills
and to remediate any deficits, we instituted the following
strategies.

(i) Pathology Based Case Modules. Case modules were inte-
grated into a guided nutritional pathophysiology tutorial that
extended throughout the 11-month fellowship. Each module
consisted of a two-page scenario describing the patient,
complete with relevant laboratory and imaging data, medical
and diet history, and results of the physical examination
assessment. The scenarios were based on actual or pub-
lished complex cases and describe not only the presenting
symptoms, but also comorbidities and complications. Each
case scenario was followed by a literature review setting
forth disease processes and potential mechanisms through
which nutrients can modify disease pathways. Links were
provided to original research reports as well as meta-analyses
and consensus reports that evaluated the strength of the
evidence currently available. The case modules served two
purposes. They served as a nutritional pathophysiology text
to supplement the basic pathology text and as links to
current medical nutrition therapy recommendations. This
information prompted the candidate to develop biological
plausibility relating dietary components to the disease pro-
cesses. Modules served as an evaluation tool to test the
candidate’s understanding of the material and also revealed
unanswered mechanistic questions that the candidate could
test in a clinical protocol. Candidates worked through each
module independently and presented it to program faculty
prior to undertaking the relevant clinical observership. A list
of case modules created for the NIDDK award is found in
Table 1.

(ii) Introduction toMedicine. Introduction tomedical practice
was provided in two venues. Initially, candidates reviewed
an online tutorial on the rationale and methodology for

medical diagnosis and treatment. This resource provided
information on diagnostic paradigms and current treatment
modalities in an organ system format. Following completion
of the tutorial, candidates entered the initial Endocrinology
Observership where they received “Hands-on” introduction
to medical diagnosis and treatment provided by program
faculty. Fellows were also trained in selected use of the online
institutional medical records system. A current textbook of
medicine complete with supplemental online material was
provided to each candidate for detailed discussion of medical
considerations and procedures.

(iii) Clinical Observerships. Fellows completed a series of 4-
to 6-week rotations in selectedmedical disciplines at the level
of a third-year medical student. Clinical mentors provided a
“hands on” introduction to patient care in their discipline and
supervised candidates throughout the observership. Fellows
observed physical, laboratory, and imaging diagnostic meth-
ods used in each discipline. Trainees had access to patient
information, participated in staff rounds and seminars, and
observed selected consults and procedures during their rota-
tion. In the course of each observership, candidates presented
actual, nutritionally informative cases to the clinical staff in
rounds and seminar settings and discussed diet modifica-
tion appropriate to each patient. Candidates were asked to
respond to staff questions on both the biological plausibility
and clinical applicability of a proposed targetedmodification.
Observerships were evaluated by program faculty using
interim and exit interviews with the candidate and review
of the candidate’s journal, containing data on patients seen,
procedures observed, rounds attended, and the like. Each
mentor was asked to comment on the fellowship and to
assess candidate performance in the observership; see typical
observership schedules in Table 2.

(iv) Clinical Research Mentoring. At the onset of training
and prior to undertaking clinical observerships, candidates
were required to complete online training in responsible
conduct of clinical research. Over the course of the clin-
ical observerships, candidates were expected to identify
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Table 2: Observership sites.

Endocrinology and nutrition support
Gastroenterology
General medicine
Geriatrics
Endocrinology
Cardiology
Pulmonary and intensive care
Nephrology
Bariatric surgery
Fellows participate in rotations for four to six weeks, depending on the
site. Mentors in each site have agreed to supervise Fellows at the level of
the third-year medical student. Fellows attend rounds and conferences,
observe procedures, participate in case discussions, and identify clinical
problems with nutritional implications. The Fellow selects one or more of
these problems for development as a clinical research protocol.

nutritionally related clinical problems, develop a biological
plausibility for a selected study, explore appropriate clinical
and/or basic research methodology, and develop a protocol
suitable for submission to a funding agency. To facilitate these
activities, candidates met with multiple clinical and basic
research mentors to discuss ongoing projects and become
familiar with research methodology used by the mentor. The
candidate was encouraged to develop collaborations with
mentors in his/her area of interest. It is expected that the
network of mentor collaborations developed will extend past
the fellowship duration and help develop the candidate’s
research career.

3. Results and Discussion

To date, we have trained four postdoctoral fellows, all of
whom hold university faculty positions in nutrition. Exten-
sive formative evaluation of candidate progress through the
curriculum revealed several barriers; we have identified and
addressed barriers as follows.

(i) Prior Training. All candidates completed undergraduate
science prerequisites and graduate nutrition science training.
While they had designed and conducted independent doc-
toral research, several of their research topics were narrowly
focused in some area of bench nutrition science. None of
the candidates had taken a formal course in pathology. Some
candidates (3 of 4) were credentialed as registered dietitians;
however, neither doctoral training nor clinical knowledge
required for dietetic credentialing includes comprehensive
study of nutritional pathophysiology or clinical medicine.
None of the candidates had undertaken an observership in
clinical medicine. Candidates indicated that their greatest
difficulty was in following the medical considerations and
rationale for treatment of specific patients.

To address this barrier, we formalized the nutritional
pathophysiology course to extend through the duration of
the fellowship. In response to formative evaluation, we now

require candidates to complete and present the correspond-
ing case module prior to undertaking the clinical observer-
ship. We have also required that the online introduction to
medicine be completed prior to entering the Endocrinology
Observership with its “hands on” introduction to medicine
segments. Because we found that the medical terminology
and abbreviations posed a challenge to some candidates, we
introduced weekly interactive sessions for the candidate with
faculty mentors; these sessions have significantly enhanced
the Fellow’s learning.

(ii) Candidate Recruitment. R25E funds are awarded for pro-
gram development, not trainee support. Although trainees
receive a stipend to defray part of their living expenses, this
award does not constitute a salary as does the traditional post-
doctoral fellowship. Thus, although we received applications
from a number of highly qualified and enthusiastic newly
mintedPh.D. applicants, all found the stipend insufficient and
declined to participate in the training. Our short-term solu-
tion to this problem was to recruit candidates from nutrition
faculty supported by their institutions during their sabbatical
year. Prospective candidates were recruited frommembers of
the Academy of Nutrition and Dietetics, specifically from the
dietetic educators practice group.This solution posed further
problems as delineated below.

(iii) Recency of Research. Of the four candidates trained, two
candidates had undertaken heavy teaching and administra-
tive duties for several years after doctorate. Because these
responsibilities had prevented the candidates from keeping
abreast of ongoing research in nutrition and medicine, the
heavy focus on nutrition pathology, medicine, and clinical
research in our curriculumpresented a challenge.This barrier
appears to have been surmounted by our final candidate who
obtained her academic appointment prior to completing her
doctoral research. This permitted her to take a sabbatical
immediately after obtaining her doctorate. Although she had
some of the knowledge gaps indicated above, her research
skills were more current and her progress both in the clinical
observerships and clinical research development appeared to
be much more productive than her predecessors. This final
candidate was able to identify several clinical problems in
need of research; she is presently developing one of these
problems with a faculty mentor and will use it for her
grant proposal. These observations support the necessity
of full-time candidate funding for the one-year transition
postdoctoral fellowship.

(iv) Candidate Credentialing. A major barrier for some can-
didates appeared to be a functional dichotomy between the
scope of practice of a registered dietitian and the require-
ments of the MNS curriculum. Candidates, who were cre-
dentialed as registered dietitians (RD) and had spent several
years teaching dietetics, attempted to apply existing medical
nutrition guidelines to a clinical problem. In contrast, the goal
of MNS training is to train the Fellow to identify a nutrition-
related clinical problem and develop a testable protocol to
generate new knowledge. The final candidate also struggled
with this dichotomy, but because she had recently completed
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her doctorate, she was better able to identify potential
research questions in the clinical observerships. It should be
noted that clinical mentors were very happy to access the
dietetic knowledge and skills of the Ph.D., RD Fellows.

(v) Short Duration of Training.Most traditional postdoctoral
fellowships are at least two years in duration, during which
the candidate is required to devise a research project and
generate pilot data for further research. While the one-year
duration of our transition training paradigm could be con-
sidered a barrier, we have determined it is a unique solution.
By designating the fellowship as “transitional,” we reinforce
the concept that this first postdoctoral year could almost
be considered an extension of doctoral training. The MNS
training provides clinical knowledge and experiences not
generally available in doctoral nutrition programs.We expect
that completion of the transitional year will ideally position
the candidate to seek a traditional research fellowship or
academic position in which he/she will conduct substantive
translational research.

4. Conclusions

From these pilot data we conclude that it is possible to
efficiently train a MNS candidate with the competencies
delineated above. It is critical that candidates have completed
solid basic science coursework at the undergraduate level,
have undertaken doctoral level nutrition and medical sci-
ence training, and have obtained a working knowledge of
all aspects of food and nutrition. During the transitional
year, the candidates must have access to expert mentors in
medical nutrition, medical specialties, and clinical research.
Candidates must be funded with a living salary to assure
that highlymotivated, recent Ph.D. graduates will apply.With
these elements in place, we propose that our intensive one-
year postdoctoral fellowship curriculum can provide didactic
training and clinical experiences sufficient to transition the
candidate into translational clinical research. We expect
that, following MNS training, graduates will function as
translational researchers, educators, and expert consultants to
the medical, research, and public health communities.
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Older adults are more susceptible to foodborne infections than younger adults and many older adults do not follow recommended
food safety practices. This study implemented the Food Safety Because You Care! program with 88 individuals in the United States
who provide nursing care to older adult patients and subsequently surveyed them. The majority of respondents had favorable
opinions of the program. Following program exposure, many of the respondents advised their older adult patients about food
safety. The findings from this study suggest that the program is a useful tool that can assist those who provide nursing care as they
interact with their older patients and lead them to positively influence older adults’ food safety practices. However, more research
is needed to examine changes in providers’ behaviors as a result of program exposure and the accompanying effect on older adults’
food safety practices.

1. Introduction

To build healthy eating patterns, the 2010 Dietary Guidelines
for Americans recommends that all people follow food safety
recommendationswhen preparing and eating foods to reduce
the risk of foodborne illnesses [1]. Older adults are at a greater
risk for developing serious complications from foodborne
infections compared with younger adults [2–5]. Factors such
as decreased stomach acid production, intestinal motility,
malnutrition, immobility, chronic diseases, living in a nursing
home environment, and increased use of antibiotics cause
older adults to be more susceptible to foodborne infections
[5, 6]. This is evidenced by a recent multistate outbreak of
Listeria monocytogenes that most likely originated from con-
taminated cantaloupes. According to the Centers for Disease
Control and Prevention, among the 72 ill persons affected by
the outbreak most were aged 60 or older or had weakened
immune systems [7].

Although foodborne illnesses are an imminent health
concern for older adults, experts have identified practices that

can help mitigate the risk of acquiring foodborne illnesses
[8–10]. These practices include avoiding foods that are more
likely to be contaminated with pathogens such as raw or
undercooked eggs; raw or undercooked meat, poultry, or
seafood; hot dogs and deli meats that have not been reheated
to steaming hot; soft cheeses made from unpasteurized milk;
raw sprouts; and unpasteurized milk and juices; using an
appliance thermometer to ensure the refrigerator’s ambient
temperature is 40∘F or less; using a food thermometer to
check the internal temperature of meat and poultry dishes;
refrigerating food promptly; and other practices. However,
research suggests thatmany older adultsmay not be following
recommended food safety practices [11–14].

A nationally representative survey of older adults [11] and
a study conducted by Boone and colleagues [12] revealed that
seniors would prefer to learn about food safety from their
health care providers. Focus groups with several types of
health care professionals found that nurses were receptive
to providing food safety information to their senior patients
[15]. A few resources have been developed to communicate
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Table 1: Booklet sections.

Section Topics covered

(1) Learn about Foodborne Illness
Reasons older adults are susceptible to foodborne infections, symptoms
associated with foodborne illness, and caring for someone with foodborne
illness

(2) Foods Seniors Outgrow Foods older adults should avoid eating to prevent foodborne illness
(3) Food Storage 101 Recommended storage times for foods and how to safely store leftovers

(4) The Right Tools for a Spotless Kitchen
Tools needed to maintain a sanitary kitchen and tips such as using an
appliance thermometer to ensure the refrigerator’s temperature is 40∘F or
below

(5) Keeping Food Clean and Safe to Eat Safe hand washing, sanitation, and food hygiene practices (e.g., washing
produce or methods for preventing cross contamination)

(6) How to Get Rid of Those Hidden Germs Kitchen sanitation

(7) Safe Cooking and Cooling Temperatures Recommended lethality temperatures for cooking raw meats and how to
safely thaw food

(8) What to Do If a Food Product Is Recalled Responding to food recalls and identifying signs of product tampering

foodborne illness management and food safety information
to health care professionals [16, 17]. However, to our knowl-
edge, none have specifically been tailored to nurse-older adult
patient communications about food safety.

The aim of this study was to implement the Food Safety
Because You Care! Intervention, a program developed for
those who provide nursing care for older adult patients and to
assess participants’ response to the program.The intervention
was an educational booklet developed by Tennessee State
University that provided information tailored to nurse-older
adult patient communications about foodborne illnesses and
how to prevent them. This study examined participants’
opinions of the booklet and whether the booklet motivated
them to share the booklet with others or provide food safety
information to their older adult patients.

2. Materials and Methods

2.1. Intervention. The Food Safety Because You Care! Inter-
vention is a 47-page educational booklet that includes food
safety tips and quizzes intended for older adults and those
who care for them. The food safety tips are based on expert
recommendations for preventing foodborne illness and are in
linewith theUSDA’s andFDA’s food safety recommendations.
Table 1 describes each section of the food safety booklet. The
booklet uses a large font size, large colorful graphics, and
nontechnical language so that older adults with failing
eyesight or decreased cognitive functioning can easily read
and understand it. The booklet is currently accessible
online at http://fnic.nal.usda.gov/nal web/fsrio/fseddb/fsed-
dbsearchdetails.php?id=1922.

2.2. Survey Design and Participant Recruitment. To assess
response to the intervention, we conducted a post-only
retrospective survey without a control or comparison group.
Using convenience sampling, we recruited study participants
from June to December 2011 using the following methods: (1)
placing advertisements in the American Nurses Association
e-newsletters, (2) posting study recruitment announcements

on Craigslist, and (3) using Zoomerang’s Web panel of
nurses. Additionally, we disseminated booklets and recruited
individuals for the study at local conferences, including the
Tennessee Nurse’s Association and Tennessee Association of
Student Nurses Joint Convention and the Tennessee Public
Health Association’s Annual Education Conference. Study
participants were required to care for patients aged 60 or
older and be a nurse practitioner, registered nurse, licensed
practical nurse, or certified nursing assistant.

2.3. Study Procedures and Questionnaire. One to three weeks
after the booklets were disseminated, we administered the
survey via the participant’s preferred method: Web or tra-
ditional pen-and-paper method. Participants who received
hard copy booklets either in person at the conferences or by
request in the mail were sent a reminder to read the booklet 1
week before we fielded the paper orWeb-based survey. Other
participants who expressed interest in our study and were
provided digital copies of the booklets via e-mail were told
they would be contacted again about a week after receiving
the booklet and provided with the surveyWeb link.TheWeb-
based survey was hosted by SurveyMonkey (Palo Alto, CA).
To increase the response rate, all participants were sent
reminders to complete the survey 1 week after it was fielded.

The survey collected information on participants’ opin-
ions of the booklet, current food safety knowledge, and any
changes made following exposure to the intervention. All
study procedures were approved by RTI International’s Insti-
tutional Review Board, and all study participants were finan-
cially compensated for completing the survey.

3. Results

3.1. Study PopulationCharacteristics. A total of 88 individuals
from across the United States completed the survey. For 77%
of the respondents, more than 50% of their patients were aged
60 or older. Fifty-five percent of the respondents were regis-
tered nurses, and 43% of the respondents specialized in geri-
atrics. The majority of the respondents worked in long-term
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Table 2: Respondents’ opinions of the booklet (𝑛 = 88).

Statement % strongly agree % agree % neither agree
nor disagree % disagree % strongly

disagree

% do not
remember/no

answer
After reading the booklet I now
feel better prepared to advise
older adults and/or their
caregivers to safely prepare food.

54.6 36.4 4.6 1.1 1.1 2.3

The information in this booklet
was easy to understand. 60.2 29.6 3.4 0 1.1 5.7

Reading this booklet made me
more aware of food safety. 56.8 35.2 2.3 2.3 2.3 1.1

I learned at least one new thing
regarding food safety after
reading the booklet.

58.0 29.6 6.8 1.1 1.1 3.4

Reading this booklet has shown
me that I do not know enough
about properly preparing food
for older adults.

21.6 33.0 23.9 15.9 4.6 1.1

There was too much information
to read. 5.7 18.2 22.7 34.1 17.1 2.3

I thought the information was
interesting. 47.7 43.2 5.7 0 1.1 2.3

The booklet was tailored to older
adults. 23.9 40.9 20.5 11.4 2.3 1.1

I found the information to be
credible. 48.9 42.1 4.6 0 2.3 2.3

Adults aged 60 or older are at an
increased risk of getting food
poisoning or foodborne illness.

56.8 29.6 6.8 3.4 2.3 1.1

care/rehabilitation facilities (27%) or hospital settings (26%);
thus their patients required ongoing nursing care, whereas
the patients of respondents who worked in other settings
(e.g., doctor’s offices) were not receiving ongoing nursing
care.

3.2. Opinions of the Booklet. Table 2 describes respondents’
impressions of the booklet. Seventy-three percent of the
respondents found it to be very informative, and 68% found it
to be very useful. Seventy-four percent reported that they did
all or most of the quizzes in the booklet. Ninety percent
of respondents agreed that the information provided in the
booklet was easy to understand, interesting, and credible.
Over 90% of respondents agreed that after reading the book-
let they were better prepared to advise older adults and/or
their caregivers to safely prepare food and that theyweremore
aware of food safety. More than half of respondents agreed
that the booklet showed them that they did not know enough
about properly preparing food for older adults, and 24% of
respondents agreed that the booklet was too lengthy.

Respondents indicated that they would be likely to refer
back to the booklet and share it with others. Forty-four per-
cent of respondents reported that they filed the booklet or put
it somewhere so that they could refer to it again in the future,
39% shared it with a colleague, and 24% shared it with an
older adult and/or their caregiver. Nearly two-thirds of

respondents reported that they would be very likely to share
the booklet.

3.3. Current Practices. Ninety-one percent of respondents
(𝑛 = 80) provided food safety information to their older adult
patients before participating in the study. Of those respon-
dents, 40% reported that they frequently or very frequently
provide food safety information to their older adult patients.
The most common topics were foods to avoid eating and
recommended practices for handling and preparing food
safely at home.

3.4. Reported Changes in Behavior following Exposure. After
reading the booklet, 57% of respondents reported that they
advised their patients not to eat certain foods because of con-
cerns about food safety, and 57% of respondents reported that
they gave their patients recommendations on how to safely
store, handle, or prepare food at home. Respondents who
reported providing these recommendations to their patients
were then asked via unaided, open-ended questions to
specifically describe the dietary and/or food storage/handling
recommendations they gave their patients. Responses to the
opened-ended questions are provided in Table 3.

Among those who responded to the follow-up question
and described dietary recommendations they had given to
their patients (𝑛 = 41) (nine respondents skipped the



4 Journal of Biomedical Education

Table 3: Respondents’ recommendations to their patients as a result of reading the booklet.

What foods have you advised your patients aged 60 or older not to eat based on what you learned in the booklet? (𝑛 = 41)∗ %
Foods containing raw or undercooked eggs 26.8
Raw or undercooked meat or poultry 24.4
Mold-ripened, blue veined, or soft cheeses 19.5
Deli meats eaten without reheating 14.6
Food stored at improper temperatures 14.6
Hot dogs eaten without reheating 7.3
Raw or undercooked fish or seafood 9.8
Raw, unpasteurized milk 9.8
Raw sprouts 7.3
Unpasteurized juices, cider, or honey 2.4
Expired food 4.9
Food stored in can that is dented, leaking, or swollen 4.9
Describe recommendations you have given to your patients and/or their caregivers since reading the booklet (𝑛 = 41)∗ %
Proper storage time for refrigerated foods 31.7
Other storage practices, nec 29.3
Proper kitchen hygiene 14.6
Refrigerate perishable food promptly (not more than 2 hours at room temperature) 12.3
Other food-handling practices, nec 12.2
Check refrigerator temperature 9.8
Use food thermometer for cooking meat, poultry, seafood, and eggs 9.8
Other cooking practices, nec 7.3
Proper personal hygiene (hand washing) 7.3
Washing produce 7.3
Procedures for preventing cross contamination 4.9
Reheating deli meats 4.9
∗Nine respondents skipped question or did not provide a legible response.
nec = not elsewhere classified.

question or did not provide a legible response), respondents
recommended that their older adult patients avoid eating the
following foods as indicated in the booklet: foods containing
raw or undercooked eggs (27%); raw or undercookedmeat or
poultry (24%); andmold-ripened, blue veined, or soft cheeses
(20%). Among respondents who described recommenda-
tions they had given their patients for safe food storage, han-
dling, or preparation (𝑛 = 41) (nine respondents skipped the
question or did not provide a legible response), almost a third
recommended proper storage times for refrigerator foods
or recommended other storage practices not already spec-
ified, including storing pantry items in closed containers,
setting the freezer at the proper temperature, or storing frozen
foods for the proper amount of time.

The booklet recommends that older adults use an appli-
ance thermometer tomonitor their refrigerator’s temperature
and a food thermometer to check meat and poultry dishes
for doneness. After reading the booklet, 40% of respondents
reported that they advised patients aged 60 or older and/or
their caregivers to put appliance thermometers in their refrig-
erator, and 56% of respondents advised their patients to use a
food thermometer. The booklet also recommends that older
adults cook eggs until they are firm.After reading the booklet,

48% of respondents reported that they advised their patients
to change the way they prepare fried eggs.

4. Discussion/Conclusions

The nurses and other care providers surveyed had favorable
impressions of the booklet and believed that it better prepared
them to advise older adults and/or their caregivers on rec-
ommended food safety practices. Based on the results of the
survey, the booklet appeared to motivate respondents to
educate older adult patients about food safety. Education con-
sisted of advising older adult patients not to eat certain “risky”
foods or advising patients on how to safely store, handle, or
prepare food when cooking at home. The booklet also led
some respondents to recommend that patients use appliance
thermometers to ensure that perishable foods are stored at
40∘F or below or recommend that patients use food ther-
mometers to check the internal temperature of meat and
poultry dishes for doneness.

Overall the program appeared to increase respondents’
comfort level with making food safety recommendations to
patients. This is important because, as discussed by Kendall
and colleagues [8], older adults rely on health care providers
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as a trusted and desired source for receiving health infor-
mation, and studies suggest that older adults would prefer
to receive food safety information from their health care
provider [11, 12]. Unique features of this booklet are that the
information is presented in an easy-to-use and interactive
format that was interesting for nurses/care providers to
read but could also be shared with patients who may have
decreased eyesight or cognitive functioning. It offered sugges-
tions for how older adults might change some of their behav-
iors to help prevent foodborne illness. Thus, the design of
the booklet followed several of Higgins and Barkley [18] rec-
ommendations for promoting behavior change among older
adults. These recommendations include keep program con-
tent practical and relevant and to structure the program to
increase retention by using familiar terminology and simpli-
fying concepts.

This study had some limitations. First, the sample was not
probability based and a relatively small number of individuals
who provide nursing care to older adults were surveyed; thus
the results of these individuals cannot be generalizable to the
US population. Second, the study was retrospective and did
not include a counterfactual condition in order to establish
causality of program impacts. Additional research is needed
to examine whether the behaviors of nurses and those who
provide nursing care are changed over the long term as a
result of program exposure and whether the information
provided leads older adult patients to improve their food
safety practices.

In summary, this study found that respondents had favor-
able opinions of the Food Safety Because You Care! program
and were motivated to share food safety information with
their older adult patients.This suggests that the programmay
serve as a useful tool in helping older adults improve their
food safety practices. However, more research is needed to
examine changes in older adults’ behaviors as a result of the
program.
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Aim. The aim of this study was to investigate dietitians’ knowledge, attitudes, and practices (KAP) regarding hydration and patient
care. Methods. A cross-sectional online survey was administered to UK dietitians via the British Dietetic Association monthly
newsletter and included 18 items on hydration knowledge (𝑛 = 8), attitudes (𝑛 = 4), and practices (𝑛 = 6). KAP scores were
calculated by adding the total number of correct knowledge responses and by ranking attitude and practice responses on a Likert
scale. Results. 97 dietitians completed the online survey and displayed varying levels of KAP regarding hydration and patient care.
Themean unweighted scores were knowledge 5.0 (±1.3) out of 8; attitude 13.9 (±1.3) out of 16; practice 14.9 (±2.6) out of 24. Dietitians
appeared to be guided by clinical reasoning and priorities for nutrition care. Conclusions. There may be scope to further assess and
potentially enhance the KAP of dietitians regarding hydration and patient care. Innovative approaches to hydration promotion
are warranted and may include focusing on dietitians’ personal hydration status, increasing communication with other healthcare
professionals, and partnering with patients to take a proactive role in hydration monitoring.

1. Introduction

Hydration is a recognised determinant of health status for all
population groups [1]. Mild dehydration can have negative
health effects such as impaired physical function and cogni-
tive decline [2]. There is limited understanding of the extent
to which the hydration status of population groups increases
health-related costs. There is, however, a growing evidence
base of the use of health economics models for specific
disease modalities [3, 4]. Dehydration is recognized as a
component of malnutrition, for which the United Kingdom
(UK) health-related costs are estimated to be at least m13bn
annually [5]. As a result, national guidance widely encourages
optimal hydration in UK hospital and community settings
[6, 7].

Guidance exists for the promotion of hydration in UK
hospitals [8]. The guidance provides practical advice for
health care staff in England and Wales on how to minimise
the risk and potential harm that dehydration can cause and
offers solutions to improve the provision of fluids to patients
in hospitals. Despite this guidance, it has been reported
that patients continue to lack access to fresh drinking water
and continued efforts to promote optimal hydration are
needed [9]. Furthermore, over 90% of malnourished patients
are cared for in community settings [10], suggesting that
continued efforts for hydration promotion should occur in
both hospital and community settings.

Healthcare professionals (HCPs) are expected to engage
in best-practice care to address nutrition-related conditions
in a multidisciplinary manner [11]. Registered dietitians are
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HCPs who assess, diagnose, and treat nutritional problems
for individuals in the UK [12]. It is recommended that
dietitians take a coordinated and integrated approach to
addressing the nutritional care of patients, including promo-
tion of optimal hydration, and lead on relevant knowledge
transfer to otherHCPs [13]. Dietitians should be competent in
assessing patients’ hydration requirements, developing strate-
gies to meet hydration needs, and providing user outcome
focussed services in all care settings as part of a holistic
integrated package of care [14]. However, the competence of
UK dietitians regarding hydration and patient care has not
been studied.

The knowledge, attitudes, and practices (KAP) of HCPs
have been widely investigated as indicators of behaviours
[15–17]. Investigating the KAP of UK dietitians regarding
hydration will inform strategies to support optimal hydra-
tion of patients in hospital and community settings. These
strategies are important due to the recognised influence of
hydration status on health outcomes [1] and will contribute
to a reduction in health-related costs [18]. The aim of this
study, therefore, was to investigate dietitians’ KAP regarding
hydration and patient care.

2. Methods

2.1. Overview. This study utilised a cross-sectional online
survey to describe dietitians’ KAP regarding hydration and
patient care. The survey was conducted before the British
Dietetic Association fluid factsheet was released in 2014. The
study was undertaken as part of a larger project on hydration
education in health care, and was exempt from ethical
approval due to the nonsensitive, anonymous, educational
nature of the survey.

2.2. Survey Instrument. A cross-sectional online survey (Sur-
veyMonkeyPro) was developed following a review of rel-
evant scientific literature (developed into evidence tables),
published texts, “grey” literature, and expert opinion from
dietitians, doctors, and hydration experts. Topics requiring
investigation were categorised into key areas: facts regarding
hydration, dehydration and fluid intake, kidney function and
associated conditions, cognitive function, vulnerable groups
regarding hydration (e.g., dysphagia and older adults), hydra-
tion assessment and advice in practice, personal and clinical
attitudes towards hydration, and perceived importance of
hydration training.

The survey was piloted on a range of HCPs at various
levels including medical students, junior doctors, and GPs
and reviewed by GPs, GP trainers, dietitians, scientists,
and hydration experts for feedback on the interpretation
and understanding of survey items. Recommendations to
survey content, wording, and layout were completed prior
to data collection. The finalised survey included 18 items on
knowledge (𝑛 = 8), attitudes (𝑛 = 4), and practices (𝑛 =
6), and each practice question also included an open ended
textbox for respondents to justify their response. The survey
was intended to take approximately five minutes to complete
following recommendations by the GP reviewers that a short

Table 1: Dietitians’ knowledge of hydration and patient care (𝑛 =
97).

Knowledge area
Proportion of participants

answering correctly
𝑛 (%)

Definition of dehydration 74 (76)
Physical signs of dehydration 89 (92)
Impact on performance tasks 91 (94)
Fluid requirements for adults 39 (40)
Fluid requirements for older adults 59 (61)
Water content of foods and drinks 34 (35)
Water content of the human body 44 (45)
Recommended water intake 53 (55)

survey would promote participant completion. The survey
was only available in English.

2.3. Participant Sampling. The potential participant pool was
dietitians working in the UK who were registered with the
British Dietetic Association in February 2014. Information
about the survey was included in the monthly newsletter
for February 2014, including a brief description of the study,
assurance of confidentiality, link to complete the survey, and
contact details of the research team.

2.4. Data Analysis. Data analysis was conducted using the
SPSS statistical software package version 22. Frequency distri-
butions were calculated for each survey item, as well as mean
and range for participants’ years of experience. Knowledge
scores were calculated for each participant by adding up
the total number of correct answers for the knowledge
questions. Attitudes and practice scores were calculated for
each participant by ranking each response on a scale from
1 to 4 where 1 indicated low attitude or infrequent practice
and 4 indicated high attitude or frequent practice. Data are
presented as mean (±standard deviation).

3. Results

A total of 126 dietitians accessed the survey during the data
collection period, and 97 (77%) completed the survey. Partic-
ipants were from a combination of hospital and community
settings and had been working as a dietitian for a mean of 6
years (range of 0–40 years). More than one third (𝑛 = 39;
40%) of participants reported being in their current post for
≤2 years, 28% (𝑛 = 27) for 3–5 years, 11% (𝑛 = 11) for 6–9
years, and 21% (𝑛 = 20) for 10+ years.

3.1. Knowledge. Table 1 outlines the hydration knowledge
of participating dietitians. The mean number of questions
correctly answered was 5.0 (±1.3) out of 8. Most dietitians
were able to recognise the physical signs of dehydration
(92% correct) and knew the impact that dehydration has on
performance tasks (94% correct). However, fewer dietitians
knew the water content of the human body (45% correct),
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Table 2: Dietitians’ attitudes towards hydration in patient care (𝑛 = 97).

Attitude area Response
Proportion of participants’

responses
𝑛 (%)

Person responsible for managing hydration intake of patients

Dietitian 0 (0)
Doctor 0 (0)
Patient 0 (0)

All of the above 97 (100)

Risk of excess water consumption on health

No risk 0 (0)
Minimal risk 25 (26)
Moderate risk 59 (61)
Significant risk 13 (13)

Importance of hydration for kidney stones

Very important 65 (67)
Somewhat Important 24 (25)

Unimportant 0 (0)
Very unimportant 8 (8)

Importance of hydration education for dietitians

Very important 61 (63)
Somewhat Important 32 (33)

Unimportant 3 (3)
Very unimportant 1 (1)

fluid requirements for adults (40% correct), and the water
content of foods and drinks (35% correct).

3.2. Attitudes. Table 2 outlines the hydration attitudes of par-
ticipating dietitians. The mean attitudes score was 14.0 (±1.3)
out of a maximum score of 16. All dietitians (100%) reported
that hydration management is the combined responsibility
of HCPs and patients and recognised some degree of risk
in consuming excess water. Nearly all participants (96%)
reported that hydration education for dietitians is important.

3.3. Self-Reported Practices. Table 3 outlines the hydration
practices of participating dietitians. The mean practice score
was 14.9 (±2.6) out of a maximum score of 24. Most dietitians
(91%) promoted hydration in standard care by encouraging
intake of water and other beverages and reported wide varia-
tion in time spent promoting hydration to patients. Variations
in practices were also apparent for promoting hydration to
stroke patients and assessing urine colour. The majority of
dietitians (58%) rated their personal hydration practices as
bad or average but reported using water dispensing facilities
at their place of work.

Dietitians reported that it is important to promote liberal
intakes of all fluids to facilitate compliance and maximise the
likelihood of patients reaching optimal hydration status. The
amount of time dietitians spent on hydration promotion was
dependent on the nutritional priorities of patients. Free text
responses from dietitians who never promoted hydration to
stroke patients reported that it was either not applicable to
their current post (𝑛 = 20) or that cognitive impairments
of patients hindered communication (𝑛 = 1; 𝑛 = 2 did not
comment). Self-reported urine colour was deemed to be a
practical and valid indicator of hydration status. The main

barrier to dietitians consuming adequate fluids at work was
lack of time and not remembering to drink.

4. Discussion

This study investigated the KAP of dietitians in the UK
regarding hydration and patient care. This is important as
dietitians are ideally placed to advise and educate on the
benefits of appropriate hydration alongside nutrition [14, 19].
The dietitians in the current study displayed approaches to
hydration and patient care that are realistic to practice set-
tings. However, there were noted opportunities for improved
hydration KAP.

The hydration knowledge of dietitians in this study
appeared to be lacking. Whilst dietitians displayed very good
understanding of physical signs of dehydration and its impact
on cognitive performance, fewer dietitians provided correct
answers to other knowledge questions, such as recommended
water intakes and water content of food, drinks, and the
human body. It is important to note that the evidence relating
to specific hydration issues such as water content of foods and
hydration requirements of patients is evolving [20, 21]. Based
on the EFSA fluid intake from beverages recommendations,
the most recent hydration guidelines promoted 8–10 glasses
(200mL glass) per day [22] which is higher than the previous
guidelines of 6–8 glasses per day [23]. As a result, dietitians
may have variable understanding of specific hydration issues
and require further education to maintain clinical relevancy.

Participants appeared to recognise the need for improved
hydration knowledge given that only 4% of participants
regarded hydration education as unimportant. As a registered
dietitian in the UK, it is a requirement to remain competent
to practice [14, 24, 25], thus requiring a need for career-long
learning to maintain evidence-based knowledge and skills
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Table 3: Dietitians’ self-reported practices regarding hydration in patient care (𝑛 = 97).

Practice area Response
Proportion of participants’

responses
𝑛 (%)

Usual method of promoting hydration in standard care

Not part of care 7 (7)
Encourage reduced caffeine intake 1 (1)

Encourage water intake only 1 (1)
Encourage water and other beverages 88 (91)

Average time spent providing hydration advice in a 4-hour
clinical session

0 minutes 4 (4)
Between 0 and 10 minutes 30 (31)
Greater than 10 minutes 32 (33)

Unable to quantify 31 (32)

Frequency of promoting hydration to stroke patients

Never 23 (24)
Occasionally 17 (18)
Regularly 22 (22)
Always 35 (36)

Frequency of assessing patients’ self-reported urine colour

Never 6 (6)
Occasionally 36 (37)
Regularly 38 (39)
Always 17 (18)

Personal rating of hydration status at work

Bad 14 (14)
Average 43 (44)
Good 26 (27)

Excellent 14 (14)

Workplace access and use of water dispensing facilities

Yes, and I use it 64 (66)
Yes, but I do not use it 10 (10)

No, but I would use if available 22 (23)
No, I would not use it 1 (1)

[26, 27]. While the dietitians in this study recognized that
nutrition and hydration are integral to optimise patient
outcomes, the dietetics curriculum framework does not
specificallymention hydration [14]. It has been said that water
is the forgotten nutrient [8] and it could be suggested that it is
important to be explicit in documentation to state nutrition
and hydration together.

Dietitians in this study displayed positive attitudes
towards hydration and its impact on prevention and patient
care. They recognised the importance of a multidisciplinary
approach to hydration promotion, particularly for at-risk
patient groups and for dietitians to be well educated on
hydration. However, it has been previously established that
UK HCPs place less importance on hydration compared
with counterparts in Mediterranean countries, which may
be due to variations in climate [19]. Strategies to enhance
a multidisciplinary approach to hydration care may lower
the gap between UK HCPs and other countries by, for
example, increased focus on theNHSnutrition and hydration
awareness weeks [6].

Qualitative responses from free text boxes indicated that
self-reported hydration practice was influenced by higher
nutrition priorities for their patients. Therefore, despite the
participants having a good attitude towards hydration care,
this may not always translate into patient care. Less than

half of the dietitians in this study reported good personal
hydration while at work, with 24% indicating that this was
due to lack of access to water dispensing facilities in their
workplace. This is particularly pertinent for health care
professionals working in a community setting and carrying
out domiciliary visits where there will be a lack of access
to water dispensing and bathroom facilities. The impact of
dietitians’ personal habits on their counselling practices has
not been investigated; however, doctors with healthy personal
habits or a desire to improve their own health are more
likely to counsel patients [28–30]. Similarly, interventions
that focus onmedical students’ personal nutrition behaviours
have been shown to improve the frequency of nutrition
counselling [31]. These studies suggest that emphasis should
be given to dietitians’ workplace hydration practices to
facilitate improvements in their own hydration status and the
hydration-related care provided to patients.

As previously mentioned, in some hospitals and practice
settings there were no water dispensing facilities available
for staff. This has been related to guidance on prevent-
ing legionella and pseudomonas outbreaks in care settings,
leading to infection control guidance, strict use and service
maintenance records, or withdrawal of dispensers [32, 33].
HCPs should be cognisant of sourcing water throughout the
day which could be supported if the substantive evidence of
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how to maintain water dispensing facilities is appropriately
applied [32–34].

Innovative approaches to promoting adequate fluid
intake are required in UK hospitals and community settings
[7]. One approach that has experienced positive outcomes is
enhancing patients’ participation in their health and medical
care [35–37]. These studies report that patients are receptive
to taking a proactive role in health care, which suggests
that there are similar opportunities for hydration promotion
initiatives utilising patient-participation. For example, initia-
tives could facilitate patients to self-monitor fluid balance, in
order to reach targets set in collaboration with dietitians. A
similar approach has been successfully trialled in Australia to
enhance patients’ protein and energy intake [38] andwarrants
further consideration.

Key limitations of the present study should be noted.
Firstly, the strategy used to recruit participants may have
resulted in some selection bias [39]. It is likely that those
agreeing to participate may have had a particular interest
in hydration and therefore may have resulted in an overes-
timation of dietitians’ KAP. Secondly, a response rate could
not be calculated as it is unknown how many dietitians read
the newsletter/advertisements and chose not to participate.
Similarly, questions relating to demographic characteristics
were not included in the survey, which limited investigations
into the representativeness of the participating dietitians in
relation to the overall UK dietetic workforce. Finally, the
self-reported nature of the survey may have resulted in
participants providing more clinically desirable responses
than a true reflection of their attitudes and practices.

There may be scope to further assess and potentially
enhance the KAP of dietitians regarding hydration and
patient care. The dietitians in the current study appear to be
guided by clinical reasoning and priorities for nutrition care.
There is also a potential opportunity to follow up this sample
of dietitians to investigate whether release of the British
Dietetic Association’s fluid factsheet has influenced KAP
regarding hydration. The current study suggests that promo-
tion of optimal hydration for patients requires a broader focus
involving patients and other HCPs. The NNEdPro Group is
currently examining the KAP in relation to the hydration
education of medical doctors and will continue this work
with other HCPs to determine their need for further training.
Innovative approaches to hydration promotion are warranted
and may include focusing on dietitians’ personal hydration
status and their leadership role in educating other HCPs and
partnering with patients to take a proactive role in hydration
monitoring.
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Purpose. To assess the state of nutrition education at US medical schools and compare it with recommended instructional targets.
Method. We surveyed all 133 US medical schools with a four-year curriculum about the extent and type of required nutrition
education during the 2012/13 academic year. Results. Responses came from 121 institutions (91% response rate). Most US medical
schools (86/121, 71%) fail to provide the recommended minimum 25 hours of nutrition education; 43 (36%) provide less than half
that much. Nutrition instruction is still largely confined to preclinical courses, with an average of 14.3 hours occurring in this
context. Less than half of all schools report teaching any nutrition in clinical practice; practice accounts for an average of only
4.7 hours overall. Seven of the 8 schools reporting at least 40 hours of nutrition instruction provided integrated courses together
with clinical practice sessions. Conclusions. Many US medical schools still fail to prepare future physicians for everyday nutrition
challenges in clinical practice. It cannot be a realistic expectation for physicians to effectively address obesity, diabetes, metabolic
syndrome, hospital malnutrition, and many other conditions as long as they are not taught during medical school and residency
training how to recognize and treat the nutritional root causes.

1. Introduction

Poor nutrition contributes to the development of most
chronic diseases and even some acute conditions. The
ongoing obesity epidemic demands urgent attention from
physicians, and they can make a difference in their daily
clinical practice without compromising the delivery of their
usual services [1–3]. There is an increasing recognition that
malnutrition is common in hospitalized patients, that it
promotes the development of pressure ulcers and prolongs
hospitalization stays, and that it is a major contributor
to poor outcomes with many medical procedures. Timely
nutritional assessment of at-risk patients and initiation of
determined countermeasures are often effective and save
costs [4]. Ill-advised overfeeding, on the other hand, can
put malnourished patients at acute risk due to refeeding
syndrome [5]. In fact, there are few areas of medical practice
that are completely isolated from nutritional links or influ-
ences.

Physicians must be prepared for the many diverse sit-
uations when solid nutrition knowledge and clinical nutri-
tion skills can improve the likelihood of optimal health
outcomes. Physicians shape clinical practice patterns, direct
other healthcare staff, and allocate resources. They must be
able to recognize the importance of nutritional problems
and take the initiative to make nutrition a key part of
their daily practice, such as routinely including nutrition
assessment during history-taking and physical examination.
Physicians are the ones who routinely see patients when they
need nutritional guidance the most; they must be able to
recognize the need for a nutrition consultation, set the stage
by explaining the importance of action to the patient, and
then refer the patient to the appropriate professionals, such
as a registered dietitian nutritionist.

Physicians in the US are largely on their own when it
comes to learning how to look for signs of nutrition problems,
how to explain the significance of nutrition-related condi-
tions and appropriate interventions, and how to refer patients
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to nutrition professionals.TheAssociation of AmericanMed-
ical Colleges (AAMC) has recently declined to incorporate
nutrition into their new blueprint for medical competencies
[6]. Furthermore, we have conducted three prior nutrition
education surveys at four-year intervals since 2000 [7, 8] and
consistently found that most medical schools do not even
come close the recommendation of the National Research
Council [9] to include at least 25–30 hours of nutrition
education in the undergraduate medical curriculum.

The purpose of this study was to assess the state of
nutrition education at US medical schools and compare it
with recommended instructional targets. To this end, we
conducted a nutrition education survey of the 2012/2013
academic year to examine the amount of and context for
medical nutrition education in US medical schools. We
also sought to compare the results with survey results from
previous years.

2. Methods

As part of our work with the Nutrition in Medicine Project
(NIM) at the University of North Carolina at Chapel Hill
described elsewhere, we have well-developed contacts at
nearly all US medical schools [10]. In most cases, this is the
instructor who is actually providing nutrition education to
medical students. Occasionally, it is a nutrition coordinator
who oversees the nutrition content of the curriculum or
an administrator with knowledge of the nutrition offerings.
In all cases, we seek to identify the person with the most
knowledge of the entire nutrition curriculum. We targeted
US medical schools accredited by the Licensing Council for
Medical Education (LCME) for inclusion in our survey if
they had completed a full four-year cycle by the end of the
2012/13 academic year. The list of accredited US medical
schools and their enrollment numbers was drawn from the
tables published online by the AAMC [11]. Beginning in
November 2012, we contacted by email the 133 schools fitting
this criterion and asked them to complete an online survey
to report the hours of nutrition education, the distribution
across the four-year curriculum, and inclusionwithin specific
disciplines, emphasizing the time period of the survey being
the 2012/13 academic year. At schools where we did not
have an established contact person, we asked the dean’s
office who was responsible for nutrition education at that
school and sought to obtain a survey from him/her. We
sent out periodic reminders with the option of responding
to the questions by reply email through February 2014.
Surveys that were submitted via email were entered into
the web-based form by the authors. We made additional
contacts by telephone, email, and in person until the response
rate had exceeded our predetermined minimum response
target of 86%. Participation in our survey was voluntary.
The Institutional Review Board at the University of North
Carolina at Chapel Hill made the determination that this
project was exempt from requiring ethical approval.

We retained the key questions that were in the previous
quadrennial surveys by our project since 2000. The survey
items included a core of questions used in identical form dur-
ing the three previous survey campaigns for academic years

2000/2001, 2004/2005, and 2008/2009. In brief, the ques-
tions asked respondents to indicate the required nutrition
instruction hours during the preclinical and clinical phases
of the four-year medical school curriculum, specify the total
nutrition instruction hours, and account for the location
of these hours in specific instructional context (nutrition,
physiology/pathology/pathophysiology, biochemistry, clini-
cal practice sessions, integrated courses, and other contexts).
We asked participants to identify the number of first-year
medical students at their institutions and to indicate overall
whether nutrition was required, optional, or not offered. We
left these questions and the overall methodology unchanged
since our initial survey to allow for comparisons over time.
We also questioned respondents about their perceptions of
the adequacy of nutrition instruction and asked whether
they utilized the Nutrition in Medicine online curriculum.
In performing our calculations, we specified zero hours of
required nutrition instruction at any school which indicated
only optional nutrition education. If a submitted survey used
a range of hours (e.g., 20–25 hours), we used the midpoint
of the range in our calculations (e.g., 22.5 hours). When
respondents provided partial information, we performed
simple calculations wherever possible, such as totaling the
amount of nutrition education over four years. As we did
in previous surveys, we placed no limits on what defines a
“nutrition course” or what constitutes “nutrition education.”
Respondents themselves determined whether their schools
provided nutrition in the various course categories.

We converted the dataset from the survey responses into
a spreadsheet software program (Excel 2013; Microsoft Corp.,
Seattle, WA) to perform the calculations. We calculated
means and standard deviations from the 2012/13 survey
data and compared them to those from all previous survey
years, using the same criteria and procedure. The statistical
significance of contrasts was determined with Student’s 𝑡-test
for individual data pairs and with a Chi-square test for serial
comparisons.

3. Results

During the 2012/13 academic year 141 US medical schools
were fully or provisionally accredited by the LCME. Only
information about the 133 schools with a fully operational
four-year curriculum at the time of the survey is included in
this report. A total of 121 (91%) medical schools responded
to the survey. Required questions pertained to the total
amount of required nutrition across the four years, and
thus all respondents completed this part of the survey. A
vast majority of schools that required nutrition education
answered the part of the survey asking where the required
nutrition instruction occurs in the curriculum (103/109 or
95%).

3.1. How Much Is Taught? The responding medical schools
reported that they provide on average 19.0 hours of nutrition
education with a standard deviation (SD) of 13.7 hours and a
median of 17 hours. Over a third of the responding medical
schools (43/121, 36%) reported requiring 12 or fewer hours
of nutrition instruction; twelve of those institutions (9%)
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Table 1: Nutrition instruction hours in various contexts at US medical schools that taught nutrition during the 2012/2013 academic year∗.

Course/context Nutrition Integrated Biochemistry Physiology Clinical practice
Number of schools 22 82 45 35 55
Number of hours of nutrition instruction
in this context, average (SD) 13.8 (7.3) 12.6 (10.4) 6.4 (6.0) 4.2 (3.2) 6.4 (6.6)

Total 4-year nutrition curriculum hours
at schools using nutrition instruction in
this form, average (SD)

22.2 (8.6) 22.1 (13.7) 21.7 (11.4) 23.1 (11.7) 24.2 (14.8)

Percent of total instruction provided in
that course/context, average (SD) 66.7 (27.5) 60.3 (31.3) 31.8 (27.6) 24.3 (25.6) 25.1 (14.4)

∗121/133 US medical schools responded to a survey that began in 2012. Most schools that provided nutrition education did so in more than one type of course
or context. SD indicates standard deviation.

required none. Less than a third (35 of 121, 29%) of the
responding medical schools reported that they provide at
least 25 hours of nutrition education across the four-year
curriculum. In terms of enrollment, this means that 24.6% of
allmedical students get theminimumof 25 hours, while 16.1%
of all US medical students (those enrolled at 24 schools) get
30 hours or more. Eight of these schools reported that they
provide between 40 and 75 hours of nutrition education.

3.2. In What Context Is Nutrition Taught? Most reported
nutrition education takes place during preclinical training,
adding up to an average of 14.3 (SD 10.5) hours of instruction.
The instructional hours of nutrition education are lower
during clinical training with an average number of 4.7 (SD
6.2) required hours. This number of hours does not include
various electives, seminars with voluntary attendance, or
student-organized activities.

Table 1 shows inwhat specific kind of instructional setting
medical students get their nutrition knowledge and practice
skills. Most nutrition instruction occurs in the context of
integrated courses or in stand-alone nutrition courses. At
schools that teach nutrition in an integrated or dedicated
nutrition course context, most of the nutrition instruction
is provided in either one or the other context. Teaching
nutrition as part of a basic science course or clinical practice
session is usually only a smaller part of the total. Fewer than
half of all responders (55/121, 45%) reported any nutrition
education defined as clinical practice. Respondents from 13
medical schools (11%) reported that at least 10 hours of clinical
nutrition practice activities were included in the curriculum.
Shadowing of nutrition consults or mentored training of
patient assessment and counseling were listed specifically by
3 of the surveyed medical schools (2%).

Eighteen percent of schools (22 of 121) reported that their
required curriculum includes a dedicated nutrition course
(Table 1). We allowed respondents to self-determine what
they considered a “nutrition course.” At all but two schools
who reported a nutrition course, this format provided at least
5 hours in total across the four-year curriculum.

Looking at the eight schools with 40 or more hours of
total nutrition instruction, we found that none of them offer
a dedicated nutrition course. In contrast, all but one of these
schools provide substantial clinical practice components,

accounting for 20.6 (SD 8.0, range 10–30) hours of their
combined 56.4 hours of nutrition instruction.

3.3. The Impact of NIM Online Instruction. Respondents
from a third (44/121) of all responding US medical schools
indicated that they were actively using our NIM online
instructionmaterials.These active users reportedmore nutri-
tion instruction hours than the other schools (22.1 versus 17.4
hours, 𝑃 < 0.04). An additional 18/121 stated that the NIM
materials were available to students as a resource. Overall,
respondents from 32 schools reported that the availability of
the NIM online modules helped to add nutrition instruction
hours, 47 schools found that it improved the quality of
nutrition education, and 37 indicated that it increased student
awareness of nutrition.

3.4. Changes in the Amount and Delivery of Nutrition Instruc-
tion. Because our core questions andmethodology remained
unchanged since 2000, we were able to examine data from 113
medical schools for which total course hours were available
in the current survey and also in at least one of our previous
surveys. We found that there were 12 more schools with a
reported decrease of required nutrition hours than schools
with a reported increase (𝑃 < 0.05, Chi-square test). The
percentage of schools that did not meet the 25-hour nutrition
instruction minimum recommendation was 71% (86/121); in
our 2008 survey that percentage was 73% [8].

Table 2 shows that the number of medical schools with
a required nutrition course declined progressively since the
2000 survey (Table 2). A correspondingly larger percentage
of nutrition is now taught as a part of integrated courses.
We had observed in our previous surveys [7, 8] that schools
with dedicated nutrition instruction providedmore nutrition
instruction overall. This does not seem to be the case
anymore.Wenowfind very similar numbers of total nutrition
instruction in schools teaching nutrition in the various
modalities (Table 1). In particular, schools using integrated
courses report total nutrition hours right in the middle of
values among the different instructional contexts.

4. Discussion

4.1. Need for Better Nutrition Education. The quantity of
nutrition education offerings in medical school curricula
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Table 2: Required nutrition education hours at US medical schools over time∗.

2000 2004 2008 2012
Average hours of required nutrition
education (SD)∗ 20.4 (13.6) 22.3 (15.3) 19.5 (13.5) 19.0 (13.7)

Median hours of required nutrition
education 18 20 16 17

Schools with a required nutrition course,
number/total (%) 39/112 (35%) 32/106 (30%) 26/105 (25%) 22/121 (18%)

Response rates, number/total (%) 100/112 (89%) 89/106 (84%) 90/105 (86%) 121/133 (91%)
∗All US medical schools were surveyed using identically worded core questions during four academic years: 2000/2001, 2004/2005, 2008/2009, and 2012/2013.
SD indicates standard deviation.

has shown no sign of improvement during the last decade,
according to our surveys. Ever-expanding medical informa-
tion and a growing set of needed clinical skills continue to
fuel a fierce competition for curriculum time and attention
of medical students. At the same time, fourth-year interviews
for residency programs have compressed the curriculum to
significantly less than the full four years. Our survey data
suggest a steady erosion of nutrition education in medical
schools, with median total nutrition instruction remaining
at or under 20 hours since 2000. A few medical schools
manage to exceed the recommended number of nutrition
education hours and provide their students with a blend of
integrated courses and clinical practice sessions, providing
evidence that it can be done and giving a blueprint for ways
other schools might increase their nutrition content. When
we began our surveys in 2000, we were closely focused on
whether or not a school had a designated, required nutrition
course as one sign of successful implementation of a nutrition
curriculum. Since that time, the face of medical education
has changed dramatically, with didactic lectures being deem-
phasized while problem-based learning has gained ground.
We fully expected respondents to attempt to quantify the
nutrition portion of any independent research or group work
related to any required activity, allowing us to continue to
compare total nutrition content hours over time. Although
the hours may be provided in a different manner than they
were almost three decades ago, the material must still be
mastered. Many medical schools have already or are in the
process of transitioning to a fully integrated curriculum. We
also expected our surveys to reflect the nutrition portion
of any integrated activities, realizing that this required the
respondent familiar with the curriculum to make some
estimations.

It is important to emphasize that our surveys only
counted required nutrition education. Many medical schools
offer nutrition electives and other optional opportunities to
engage in nutrition-related learning activities and practices.
Students also often seek out instruction on their own ini-
tiative, particularly from the Internet. None of these very
important activities are captured in our survey data. But it is
always a small minority of students who have the initiative
and take the extra time to use such opportunities [12].
Exceptional efforts and achievements of the motivated few
will do little to ensure that all physicians are ready to serve
the health needs of their patients.

It is hard to see how a medical school can fulfill its core
mission and prepare future physicians with an average of
just 19.0 hours of nutrition instruction. Experienced medical
nutrition educators (the Curriculum Committee for the
Nutrition Academic Awards) have put together a catalog
of nutrition knowledge and skills that medical students
need to master upon graduation [13]. Exactly what content
needs to be mastered will always be subject to considerable
debate and the efficiency of medical instruction will always
vary. But even a cursory review of the 51 pages listing
specific items across the full spectrum of typical clinical
practice areasmakes it obvious that this diverse and extensive
content cannot be taught in a few hours. The 25–30 hours
of required nutrition instruction recommended by the 1985
Report of the National Research Council’s Committee on
Nutrition in Medical Education [9] should be considered a
minimum estimate, developed at a time when the scope of
medically relevant nutrition knowledge was only a fraction
of what it is today. In fact, in 1989, The American Society
for Clinical Nutrition surveyed medical school curriculum
administrators and medical nutrition educators separately
about the number of hours and the scope of nutrition course
work that medical schools should provide [14]. They found
close agreement among these two groups (37 hours versus 44
hours, resp.). Considering the rapid advancement of nutrition
knowledge and the understanding of the role of nutrition
in disease prevention and treatment in the past 25 years, it
seems likely that if these groups were surveyed again today,
theminimum “benchmark” of 25 hours in our analysis would
be much higher.

Significant gaps in medical nutrition instruction often
remain unfilled due to a dearth of qualified instructors. The
limited expertise of faculty without a background in nutrition
has been identified as a significant barrier for teaching
effective intervention techniques to the next generation of
physicians [15]. A major reason for this lack of competent
nutrition educators is the fact that only a handful of medical
schools have full nutrition departments; less than a third
of them have divisions or other academic units with at
least a partial focus on nutrition. This means in practice
that nutrition education is commonly delegated to faculty
without professional training or other formal qualifications in
nutrition, much less to faculty members who engage in nutri-
tion practice and research on a regular basis. While many
nonspecialist educators tasked with nutrition instruction
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have managed to build credible nutrition curricula, such
outcomes are by no means ensured. Furthermore, earlier
research has found that medical students and residents rarely
have first-hand opportunity to observe and learn best nutri-
tion practices from physicians with expertise in nutrition
or from other licensed nutrition professionals [16, 17]. The
common absence of clinical nutrition rolemodels formedical
students is reflected in the limited time (6.4 hours on average)
allotted to practice at the minority (55 out of 121) of schools
that require any clinical nutrition practice sessions.

4.2. Impact on Physician Competence. Currentmedical nutri-
tion educationmust still be considered inadequate at all levels
of professional training [18–20], and this is evident in the
published literature showing that many physicians do not feel
confident in their clinical nutrition skills, particularly when
it comes to dealing with overweight and obese patients [21].
The few pieces of available objective data on clinical nutrition
competencies of recently graduated physicians indicate that
medical schools do not prepare their students adequately for
the typical challenges of everyday practice. One survey of
medical residents in a highly rated and competitive program
found that only a small minority (14%) felt prepared to
provide competent nutrition guidance to their patients [22].
A detailed knowledge test demonstrated that the bleak self-
assessment of these residents was well founded. There is no
indication that ill-prepared medical school graduates usually
make up for deficits in theirmedical school education later on
through extensive additional nutrition instruction and skill
building opportunities [23, 24].

A review of patient records indicated that fewer than 10%
of primary care providers (PCPs) in the US provide weight-
loss counseling to their patients [25]. It is not because over
90% of PCPs think that such counseling is unimportant. A
recent survey indicated thatmost primary practice physicians
want to be better prepared for obesity care and overwhelm-
ingly call for additional training in nutrition counseling
and other effective interventions [26]. There are certainly
many obstacles that prevent implementing proper weight
assessment and interventions into busy practices. We have
to assume that a lack of nutritional knowledge, engrained
assessment procedures, and counseling skills contribute sig-
nificantly to existing barriers.

4.3. What Can Be Done to Improve Nutrition Education? The
eight medical schools with 40–75 hours of nutrition educa-
tion are noteworthy because they demonstrate that medical
school curricula can accommodate extensive coverage.These
medical schools prepare their students for clinical practice
by integrating nutrition content into preclinical subjects (25
hours on average). Most of them are then following up with
extensive nutrition activities during their various clinical
rotations (24 hours on average). This approach avoids the
addition of even more hours to an already overcrowded
curriculum. At the same time, it offers considerable advan-
tages by addressing nutrition assessment and interventions
in the context of organ- and disease-related instruction
and typical clinical practice. Reviews of nutrition-related
disease processes do not have to be duplicated, and various

modes of disease prevention and treatment can be put into
proper perspective, for example, by comparing efficacy and
outcome expected with nutrition interventions to medica-
tion or surgical interventions and discussing how different
modalities may be combined. It is obvious that meshing
nutrition content with other clinical instructions requires
strong nutrition education leadership and careful planning
if the nutrition component of the integrated course is not
to be a facile label without substance. Spreading instruction
across the full curriculum also helps students to build on
their preclinical instruction and connect nutrition theory
to actual case management during their clinical rotations.
Unfortunately, there are only few medical schools where all
students are required to learn how to interview and counsel
patients about their nutrition options in a mentored setting
[27]. Students at a significant number ofmedical schools have
responded to the perceived lack of nutrition instruction by
organizing supplemental offerings on their own [28]. The
Nutrition in Medicine (NIM) project is frequently contacted
directly by suchmedical students about the availability of our
online materials, and in a number of instances we were able
to coordinate with school administrators and help them get
nutrition instruction started.

4.4. Strengths. A major strength of our survey is the high
response rate (91%), which gives us confidence that we have
captured the current state of nutrition education across the
entire country and not just in a specific region or type of
medical school. Particular strengths of the survey are the use
of our consistent methodology and identical questions since
2000, allowing us to compare 4 time points over 12 years. Our
previous quadrennial surveys had similarly high response
rates of 84–89%. Our survey instrument asks the respondent
to specify the total hours of required nutrition education over
the 4 years ofmedical school, aswell as to indicate the number
of hours in each specific course or curriculum type. Phrasing
the same questions two different ways should prompt careful
consideration on the part of the respondent and allowed us a
chance to ask for clarificationwhen the reported totals did not
match. Our surveymethodology targets themany instructors
with whom we have developed relationships over the years,
so we are confident that they are knowledgeable about the
nutrition teaching they report.

4.5. Limitations. We acknowledge the inherent difficulty
in characterizing something as complex and wide-ranging
as nutrition instruction across a four-year curriculum. We
realize that we are asking respondents to quantify something
thatmay bemore easily described in narrative form; however,
a full curriculum review at all medical schools is not feasible
with currently available resources. We are dependent on the
reliability of our respondents, who may not always be fully
informed of current curriculum scope and formats; however,
asmentioned previously, we have long-standing relationships
with many of our respondents and we have taken great
pains to ensure that we are surveying the person most
knowledgeable about the nutrition offerings at that school.
We have always left the interpretation of what constitutes
“nutrition education” to the individual respondent, so it
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is possible that there are varying interpretations from one
respondent to the next. Finally, we recognize that the raw
number of curriculum hours does not necessarily predict
the sufficiency of nutrition education across the medical
school curriculum. We know that many instructors outside
the dedicated nutrition courses are self-taught in the area of
nutrition and do not have a strong background in clinical
nutrition service or nutrition research. It is possible that a
school might report a large number of hours, but the quality
of education is lacking. On the other hand, it is unlikely that
a school with a low number of required nutrition education
hours is adequately covering the nutrition knowledge and
skills that are needed. This makes it possible that the state
of nutrition education at many medical schools may be even
worse than the already inadequate number of curriculum
hours suggest.

5. Conclusions

Many US medical schools still fail to prepare future physi-
cians for everyday nutrition challenges in clinical practice.
Nutrition is a dominant contributor to most chronic diseases
and a key determinant of poor treatment outcomes. It cannot
be a realistic expectation for physicians to effectively address
obesity, diabetes, metabolic syndrome, hospital malnutrition,
andmany other conditions as long as they are not taught dur-
ing medical school how to recognize and treat the nutritional
root causes.

A few medical schools demonstrate that an alternative
model with extensive nutrition education is compatible with
the constraints of a crowded four-year medical curriculum.
What we urgently need is the will to weave nutrition content
credibly into other basic science and clinical topics, to offer
such integrated learning sessions from the beginning to the
end of undergraduate medical education and beyond, and
to add a generous dose of nutrition practice opportunities.
Instructors, curriculum committees, and medical school
administrators need to be held accountable by licensing
boards, and ultimately the general public, to meet generally
recognized instructional standards. It is unacceptable that we
keep finding the same systemic instructional failures decade
after decade and still just hope for the best. What counts in
the end is the readiness and ability of physicians to recognize
and effectively address nutrition-related challenges in their
patients. The reported educational deficits of medical school
curricula go a long way to explain why many physicians miss
opportunities to use nutrition as an effective healthcare tool.
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Purpose. The aims of this study were to assess where medical students obtain their nutrition information and their self-perceived
level of competency in providing basic nutrition education to patients.Methods.A survey was distributed to all first through fourth
year medical students at Case Western Reserve University (𝑛 = 657). For statistical analysis, data was expressed as percentages of
total responses and binomial regression was used to answer the study hypotheses. Results.The survey response rate was 47%. Forty-
two percent of respondents selected amajority of professional nutrition resources (𝑛 = 132) as their most commonly used nutrition
resources, 38% selected a majority of consumer resources (𝑛 = 119), and 20% selected “I do not use nutrition resources” (𝑛 = 61).
Themost popular nutrition resource selected was consumer websites. Seventy percent of respondents reported feeling competent in
their ability to provide basic nutrition education to patients (𝑛 = 219). Conclusion.Medical students seem to feel competent in their
ability to give basic nutrition education to patients, but they may be obtaining nutrition information from unreliable consumer-
based resources. To help increase the provision of sound nutritional guidance, medical students should be taught to use reliable
nutrition resources, as well as the value of referring patients to registered dietitians.

1. Introduction

Nutrition-related chronic diseases are growing in prevalence
in the USA; 35.9% of adults are obese, 8.1% have diagnosed
diabetes, and 24% of deaths are caused by heart disease [1].
Physicians are often the first line of defense against chronic
disease, as they are the first to communicate with patients
about disease risk factors and prevention. Referring patients
with nutrition-related health problems to registered dietitians
(RDs) is often the best decision for a patient. However, it
remains important that physicians feel competent in their
ability to provide basic nutrition education and that they
obtain nutrition information from reliable sources.

The American Academy of Family Physicians established
nutrition competencies that medical residents should have at
the end of training. One is to “be able to counsel patients
regarding nutritional recommendations in a culturally-
sensitivemanner” [2]. Healthy People 2020 includes an objec-
tive to increase the number of patients receiving nutritional

counseling and education from physicians [3]. In 2007, 12.2%
of patients received nutritional counseling during physician
visits. By 2020, the goal is that this percentage will increase to
15.2% [3].

Reports have found that physicians agree on nutrition
being an important component of their practice but feel
incompetent in their ability to provide nutritional counseling
to patients [4–8]. Surveyed physicians have identified barriers
to providing nutritional counseling. One is a lack of nutrition
training in medical school. In 2005, 51.1% of US medical
school graduates reported in the Association of American
Medical Colleges Medical School Graduation Questionnaire
that they received insufficient nutrition education during
undergraduate medical school education [9, 10]. More recent
questionnaires have not asked graduates about their nutrition
education. From 1999 to 2009, 62–73% of USmedical schools
were not meeting the minimum suggested 25 hours of
nutrition education recommended by the National Academy
of Sciences [4, 11–13]. The National Academy of Sciences
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also reported that the average number of nutrition education
hours in medical school had dropped from 21 hours in 1985
to 19.6 hours in 2009 [4, 14].

Direct observations of 8000 patient visits with fam-
ily physicians in 2002 and 2004 indicated that as few as
24% of primary care physicians (PCPs) provide nutritional
counseling [15, 16]. In addition, in 2006, only one-third of
Americans reported receiving nutrition information from
physicians in the past [17, 18]. Physicians are often viewed as
the most trusted source of nutrition information by surveyed
consumers, and more than 25% of PCP visits involve a
nutrition-related reason [17]. Furthermore, many physicians
believe nutrition education is their responsibility, but few are
actually giving nutrition education, and when they do, time
is extremely limited [5, 8, 15, 16, 19].

Because physicians report receiving insufficient nutrition
education during medical school, it makes sense to assume
that they would turn to other sources for their nutrition
information to gain knowledge. In 1995, a survey was sent to
a representative random sample of active US physicians prac-
ticing in general practice, internal medicine, or pediatrics.
The survey asked them to identify what sources they used
to obtain nutrition information. Sixty-nine percent reported
acquiring nutrition information from medical journals, 58%
from dietitians, 46% from seminars and conferences, and
16% from nutrition journals, nutrition texts, and popular
magazines [8]. In amore recent 2008Dutch study, 61% of sur-
veyed physicians reported searching the Internet for nutrition
information, although the websites used were unspecified
[20]. It is important that physicians choose professional,
reliable nutrition resources so that the information they
provide to patients is accurate.

To the best of our knowledge, few studies have assessed
what nutrition resources medical students utilize or their
feelings of preparedness toward providing basic nutrition
education to patients. All research about the latter topics
appears to be related to physicians. However, it is important
to assess medical students because medical school is usually
where physicians first receive nutrition education. During
this time, students begin to develop habits regarding what
nutrition resources will be their most frequently used sources
of information. In addition, medical school is likely where
many students are first exposed to the nutrition-related topics
they will commonly have to discuss with patients. Thus,
if medical students feel adequately prepared to give basic
nutrition education and are taught to use reliable nutrition
resources, they will be much more likely to provide sound
nutritional guidance to patients once they become practicing
physicians.

Medical students at Case Western Reserve University
(CWRU) in Cleveland, Ohio, receive nutrition education
in the classroom during their first year of medical school
[21]. During their third year, they participate in various
clinical rotations, inwhich they likely encounter patients with
nutritional concerns and work on interdisciplinary teams
that include RDs [21]. However, whether the latter exposure
to nutrition provides them with the ability to identify reli-
able sources of nutrition information and promotes feelings
of competency in providing basic nutrition education to

patients is unknown. The objectives of this study were to
assess where CWRU medical students get their nutrition
information and their perceived competency in providing
basic nutrition education to patients according to the 2010
Dietary Guidelines for Americans (DGAs). The DGAs were
chosen as a reference for basic nutrition education topics
because they represent a professional nutrition resource
readily available to physicians. In addition, the DGAs include
recommendations for the general population that emphasize
an overall healthy diet [22]. The study hypotheses were that
(i) a majority of medical students at CWRU who responded
to the survey would identify consumer and not professional
nutrition resources as their top sources of nutrition infor-
mation, (ii) a majority of these medical students would not
feel competent to provide basic nutrition education according
to the DGAs, and (iii) self-perceived level of competency in
providing basic nutrition education would increase as year in
medical school increases.

2. Methods

A survey was developed asking medical students to provide
information about their year in medical school, gender, top
three sources for nutrition information, and perceived com-
petency in providing basic nutrition education to patients.
The survey was distributed in February 2013 via Research
Electronic Data Capture (REDCap) version 5.1.1, which is
a secure, web-based application for building and managing
online surveys and was designed to support data capture
for research studies [23]. REDCap provides audit trails for
tracking data manipulation and user activity, as well as
automated export procedures for data downloads to common
statistical analysis software programs [23]. All current first-,
second-, third-, and fourth-year medical students in the
University Track Medical Degree program at CWRU (𝑛 =
657) received the survey via email using REDCap. Medical
students were given two weeks to complete and submit the
survey online. No inclusion or exclusion criteria existed,
except that participants were current medical students at
CWRU. The study was deemed exempt by the CWRU
Institutional Review Board under federal regulation 45 CFR
§46.101(b).

Respondents were asked to select their top three sources
of nutrition information from a provided list (see Table 1).
Government health agencies, peer-reviewed journals of
nutrition and medicine, professional nutrition and health
organizations, and RDs were considered “professional”
resources. Consumer magazines and websites, phone apps,
and television shows were considered “consumer” resources.
Respondents had the option of selecting “other” and typing
in a resource. In addition, they could select “I do not use
nutrition resources.” Respondents were determined to have
chosen a majority of consumer resources if two or more
selections were consumer. If they only selected two resources,
one professional and one consumer, they were determined
to have chosen a majority of consumer resources. If they
selected “I do not use nutrition resources” but also selected
one or more resources, they were determined to have chosen
a majority of consumer resources if one or more of these
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Table 1: Nutrition resources included in the survey that respondents could select as being their top sources of nutrition information.

Professional resources Consumer resources
Government health agencies
For example, http://usda.gov/, http://hhs.gov/, http://health.gov/,
http://www.choosemyplate.gov/

Consumer magazines
For example, Prevention, Men’s/Women’s Health,
Muscle Fitness, Self

Peer-reviewed journals of nutrition
For example, American Journal of Clinical Nutrition, Journal of the Academy of
Nutrition and Dietetics, Nutrition Reviews

Consumer websites
For example, http://WebMD.com/,
http://MayoClinic.com/

Peer-reviewed journals of medicine
For example, Journal of the American Medical Association, New England Journal of
Medicine, American Journal of Preventative Medicine

Phone apps
For example, MyFitnessPal

Professional nutrition organizations
For example, http://nutrition.org/, http://eatright.org/, http://nutritioncare.org/

Television shows
For example, Dr. Oz, The Doctors

Professional health organizations
For example, http://diabetes.org/, http://cancer.org/, http://americanheart.org/,
http://ama-aasn.org
Registered dietitians

Table 2: Nutrition topics (based on the DGAs) included in the
survey for which respondents were asked to report feelings of
competency.

(1) Preventing and/or reducing overweight and obesity through
improved eating and physical activity behaviors
(2) Reducing sodium intake and recommendations for daily
intake
(3) Replacing unhealthy fats with healthier fats
(4) Choosing whole over refined grains
(5) Limiting alcohol consumption
(6) Selecting healthier protein foods
(7) Increasing vegetable intake
(8) Increasing potassium intake
(9) Increasing dietary fiber intake
(10) Increasing calcium and vitamin D intake

resources were consumer. If their only selection was “I do
not use nutrition resources,” it could not be determined if
they had chosen a majority of consumer resources. These
respondents were placed into a separate category with others
who responded the same. If respondents selected “other,” they
were required to provide further explanation; based on the
information provided, it was determinedwhether this “other”
resource was consumer or not (and these “other” resources
are provided in the Results section).

Respondents were given a list of ten nutrition-related
topics based on the DGAs (see Table 2). They were asked
to respond “yes” to each topic if they felt competent to
provide basic nutrition education about it to patients, “no”
if they did not feel competent, and “unable to assess” if they
felt unable to assess their competency level. Respondents
were determined to feel competent to provide basic nutrition
education according to the DGAs if they answered “yes” for
at least seven of the ten topics.

The data collected in REDCap was exported to JMP
Pro (Version 10.0.1, 2012, SAS Institute Inc., Cary, NC) for
statistical analysis. Data was expressed as percentages of total
responses. Binomial regression was performed to determine
(1) if a majority of respondents chose consumer resources
and (2) if a majority of respondents reported feelings of
competency and (3) to evaluate differences in regard to
gender and medical school year. A 𝑃 value of <0.05 was
considered significant.

3. Results

The survey was distributed to all current first-, second-,
third-, and fourth-year medical students in the University
Track Medical Degree Program at CWRU (𝑛 = 657). Of
the 657 medical students who received the survey, 308 fully
completed it. Four completed it without specifying gender.
These partially completed surveys were included in data
analysis, giving a 47% response rate (𝑛 = 312).

Gender and medical school year distributions were fairly
even. Fifty-two percent of respondents were female (𝑛 =
161); 48% were male (𝑛 = 147). In comparison, the gender
distribution of all medical school students at CWRUwas 45%
female and 55%male (𝑛 = 657). In addition, thirty percent of
respondents were first-year medical students (𝑛 = 95), 24%
were second-year medical students (𝑛 = 74), 21% were third-
year medical students (𝑛 = 66), and 25% were fourth-year
medical students (𝑛 = 77).

Respondents selected professional nutrition resources
more often than they selected consumer nutrition resources.
Of all the nutrition resource selections made, 371 were
professional, and 296 were consumer. Figure 1 demonstrates
the percentage of total respondents who reported using each
of the nutrition resources listed in the survey. The most
popular individual choice selected out of all of the resource
options was consumer websites, followed by government
health agencies. The third most popular individual choice
was “I do not use nutrition resources.” Thirty respondents
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Figure 1: CWRU medical students’ reported use of nutrition
resources.

selected “other”; explanations provided included consumer
books such as In Defense of Food, undergraduate classes,
textbooks, friends, PCPs, the news, blogs, and websites
including Wikipedia, UpToDate, and Reddit.

Selection of resources did not vary greatly between
genders (data not shown), except for the following significant
differences. Males were significantly more likely than females
to use journals of medicine (𝑃 = 0.01) and nutrition
(𝑃 = 0.02) and to select “other” (𝑃 < 0.05). Females were
significantly more likely to use government health agencies
(𝑃 = 0.04) and phone apps (𝑃 = 0.01).

No specific pattern existed for medical school year dis-
tribution and choice of nutrition resources (data not shown).
First-year medical students were significantly less likely than
fourth-year medical students to select journals of medicine
(𝑃 = 0.01) and were significantly more likely to select phone
apps (𝑃 = 0.02) and television shows (𝑃 < 0.01). Second-year
medical students were significantly less likely than fourth-
year medical students to select phone apps (𝑃 = 0.01) and
significantly more likely to select “I do not use nutrition
resources” (𝑃 = 0.02) and “other” (𝑃 = 0.02). Third-year
medical students were significantly more likely than fourth-
year medical students to select “other” (𝑃 = 0.05).

The data did not support the hypothesis that a majority of
medical students would identify consumer over professional
resources as their top sources of nutrition information. Forty-
two percent of respondents selected amajority of professional
resources (𝑛 = 132), 38% selected a majority of consumer
resources (𝑛 = 119), and 20% selected “I do not use nutrition
resources” and did not select any resources (𝑛 = 61).

Figure 2 illustrates medical students’ reported feelings
of competency in providing basic nutrition education to
patients about nutrition guidelines (according to the DGAs).
Over half of respondents reported feeling competent to
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Figure 2: CWRUmedical students’ reported feelings of competency
in providing basic education to patients about nutrition guidelines
(according to the DGAs).
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Figure 3: CWRUmedical students’ reported feelings of competency
in providing basic nutrition education related to their year in
medical school.

give education for 9 of the 10 nutrition guidelines. Almost
every respondent reported feeling competent to give edu-
cation about limiting alcohol intake, and 95% reported
feeling competent to provide education about increasing
vegetable intake.The one guideline for which less than half of
respondents reported feeling competent about was increasing
potassium intake.

Only a few significant differences existed between genders
and year in medical school (data not shown). Females were
significantly more likely than males to feel competent to give
education about grains (𝑃 = 0.04). Overall, fourth-year
medical students felt the most competent to provide basic
nutrition education (80.5%), followed by third-year medi-
cal students (74.2%), and then first-year medical students
(67.4%). Second-year medical students felt the least compe-
tent (59.5%) (see Figure 3). First-year medical students were
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Figure 4: CWRUmedical students’ reported feelings of competency
in providing basic nutrition education related to types of nutrition
resources used.

significantly less likely than fourth-year medical students to
feel competent to provide education about sodium (𝑃 =
0.01). Second-year medical students were significantly less
likely than fourth-year medical students to feel competent to
provide education about overweight and obesity (𝑃 = 0.04),
potassium (𝑃 < 0.01), and fiber (𝑃 < 0.01).

Data also contradicted the hypothesis that a majority
of medical students would not feel competent to provide
basic nutrition education according to the DGAs. Seventy
percent reported feeling competent in their ability to provide
nutrition education for at least seven of the ten dietary
guidelines (𝑛 = 219). However, the data supported the
hypothesis that self-perceived level of competency increased
with year in medical school, with the exception of second-
year medical students feeling less competent than first-year
medical students.

The data indicated that reported feelings of competency
in providing basic nutrition education were similar for
respondents who reported using a majority of consumer
resources and those who reported using a majority of profes-
sional resources (see Figure 4). Of respondents who chose a
majority of professional resources, 74.2% (𝑛 = 98) reported
feeling competent; 71.4% (𝑛 = 85) who chose a majority
of consumer resources reported feeling competent. However,
only 59% (𝑛 = 36) of respondents who reported not using any
nutrition resources also reported feeling competent, making
these respondents significantly less likely to feel competent
to provide basic nutrition education (𝑃 = 0.04) than other
respondents.

4. Discussion

The survey had a fairly high response rate of 47%. Medical
students who chose not to respond to the survey may have
had a lack of interest in nutrition or may have felt that
nutrition is insignificant to their medical specialty of interest.
As already discussed, physicians appear to recognize the
importance of nutrition education in their practice. However,
some medical students may not yet understand or value this

relationship. Another potential deterrence could have been
the time required to complete the survey, but it is unlikely that
time was a major factor in participants’ decision to respond
because they were notified that the survey took less than two
minutes to complete.

A slightly greater percentage of medical students chose a
majority of professional nutrition resources over consumer
resources, as their top sources of nutrition information, 42%
versus 38%, respectively. Overall, more individual selections
of professional resources were made. However, the most
commonly selected individual resource was consumer web-
sites. Also, a large percentage of respondents (20%) reported
not using any nutrition resources. Therefore, many of the
medical students who responded to the surveymay be getting
nutrition information from unreliable sources.

Results showed that first-year medical students were
significantly less likely to use journals of nutrition and signif-
icantly more likely to use phone apps and television shows as
nutrition resources than were fourth-year medical students.
Perhaps as medical students progress through their medical
education, they gain more knowledge about which nutrition
resources are reliable and hence are better choices. However,
results also indicated that first-year medical students were
more likely to use journals of nutrition andprofessional nutri-
tion organizations and less likely to use consumer magazines
than fourth-year medical students, although these results
were not significant. Therefore, it is difficult to conclude if
medical students develop habits of choosing more reliable
nutrition resources as they advance through medical school.

More than half of respondents reported feeling competent
to provide basic nutrition education to patients about all of
the nutrition-related topics (according to the DGAs), except
the one regarding potassium. Interestingly, medical students’
perceived level of competency in providing basic nutrition
education appeared to increase as they advanced through
medical school. The one exception to this pattern was that
second-yearmedical students reported feeling less competent
than first-year medical students. Perhaps students tend to
enter medical school feeling as if they know more than they
actually do. As they get further into their medical education,
maybe they begin to realize the amount of information they
have yet to learn. When they reach their third and fourth
years, their level of competency likely increases as they gain
more knowledge about nutrition-related topics, especially
during their exposure to patients and RDs during clinical
rotations. In addition, it is interesting to note that second-
year medical students were significantly more likely to select
“I do not use nutrition resources” than fourth-year medical
students. The data indicated that students who were not
using nutrition resources were significantly less likely to feel
competent to provide nutrition education. Perhaps part of
the reason that second-year medical students felt the least
competent was because they were significantly more likely
not to use any nutrition resources.

Because many medical students are getting nutrition
information from consumer resources or not using nutrition
resources at all, it is possible that their nutrition information
is unreliable. It is important to note that respondents who
selected a majority of consumer resources were equally as
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likely to feel competent to provide basic nutrition education
as those choosing a majority of professional resources. Thus,
while medical students may feel competent to provide basic
nutrition education, those using consumer resources could be
passing along inaccurate information to patients.

A literature review showed that physicians are not fre-
quently providing nutrition education to patients. Although
this study did not assess actual competency, the data show
that CWRU medical students appear to feel competent in
their ability to give basic nutrition education. Therefore,
lacking feelings of competency may not be the primary
barrier hindering physicians from providing basic nutrition
education to patients. Other barriers likely exist. Time is
probably a key barrier in hindering physicians from speaking
with patients about nutritional concerns. An average visit
with a PCP is 10–20 minutes [15, 24]. The maximum amount
of time that physicians usually spend on nutritional counsel-
ing is fiveminutes [8, 25]. Even if physicians arewilling to give
nutrition education, time constraints could keep them from
providing it.

Although physicians are an important source of nutrition
information for patients, they may not be the best source
unless they have also completed the education and training
required of an RD. In a 2012 study surveying 500 general
practitioners, family practitioners, and general internists in
the USA, 41–48% of respondents reported that RDs were
most qualified to be successful in helping obese patients [26].
Physicians likely have similar feelings about RDs being the
most qualified in educating patients about other nutrition-
related topics. It is important that physicians refer patients to
RDs who are considered the experts in the field of nutrition,
especially when patients require beyond-basic nutrition edu-
cation. It is also important that medical students learn about
the role of RDs in interdisciplinary healthcare teams, so they
have a general idea of what RDs do and when referrals are
most appropriate.

The information gained from this study could be helpful
in creating the best medical education for the 21st cen-
tury. Perhaps curriculum should include teaching medical
students about how to choose and locate reliable, profes-
sional nutrition resources to help increase the likelihood of
basic education with more accurate nutrition information.
The resources medical students use during their training
will likely become the same resources used when they are
practicing physicians. In addition, it would be extremely
beneficial to ensure that medical students are taught about
the value of referring patients to RDs, who have much
more education/training in nutrition and have more time
available to spend educating patients about nutrition issues. It
is certainly important that physicians are able to give accurate
basic nutrition information to patients, but their decision to
refer a patient to an RD could be the more valuable choice for
many patients.

Limitations of this study include those that go along
with using a survey. All responses were self-reported and
were potentially inaccurate. The sample size was fairly small,
only including 312 medical students. Also, results from this
study at CWRU cannot be generalized to medical students
at other universities, nor can they be translated into how

these medical students will behave as practicing physicians.
Only respondents’ perceived level of competency in giving
basic nutrition education to patients could be assessed, rather
than their actual ability to give accurate nutrition education.
Since perceived competency does not necessarily translate
into actual ability, future research studies that explore the
correlation between feelings of competency and actual com-
petence would be enlightening. In addition, although the
DGAs include many basic nutrition topics, medical students
will likely have to educate patients about additional basic
nutrition topics not included in the DGAs. Therefore, per-
ceived competency in providing basic nutrition education
may not be completely assessed using only the topics included
in the survey. Last, respondents were asked to select their
top three nutrition resources, but many selected only one or
two, affecting data analysis. In addition, selection of “I do not
use nutrition resources” and then selection of one or more
resources also affected data analysis.

5. Conclusions

Many medical students at CWRU are getting nutrition
information from consumer resources or not using nutrition
resources at all. However, most of these medical students
reported feeling competent to provide basic nutrition edu-
cation to patients about a variety of topics. Because most
medical students will become practicing physicians and will
be responsible for providing sound nutrition education and
guidance to patients, it is important that they learn how
to differentiate between professional nutrition resources and
unreliable, consumer-based resources. Referring patients to
RDs is also a wise option to ensure that patients receive
accurate nutrition education.Thus, medical school educators
may benefit from expanding their nutrition curriculums to
incorporate information about identifying reliable nutrition
resources and the importance of referrals to RDs. The latter
may help to promote the distribution of accurate nutrition
information and increase the likelihood that patients receive
evidence-based nutrition recommendations.
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Throughout the world, medical students and doctors report inadequate nutrition education and subsequently lack of knowledge,
attitude, and skills to include nutrition in patient care. This study described New Zealand’s students’ attitudes to and self-perceived
skills in providing nutrition care in practice as well as perceived quantity and quality of nutrition education received in training.
183 medical students from New Zealand’s largest medical school (response rate 52%) completed a 65-item questionnaire, partially
validated, using 5-point Likert scales. Students believed incorporating nutrition care into practice is important, yet they were less
confident patients improve nutrition behaviours after receiving this care. Students were confident in skills related to nutrition in
health and disease but less confident in skills related to general food knowledge. Greater quantity and quality of nutrition education
received was associated with greater self-perceived skills in providing nutrition care to patients but not with attitudes towards
incorporating nutrition care into practice. This cohort of New Zealand medical students places similarly high importance on
nutrition care as students and doctors from other countries. Further investigations beyond graduation are required to inform
whether additional nutrition education is warranted for these doctors.

1. Introduction

The incidence of chronic disease in New Zealand is growing
[1]. The role of nutrition in the prevention and management
of chronic disease is well recognised [2, 3]. It is a priority
target of the New Zealand Health Strategy to improve the
dietary behaviour of individuals [1]. Primary health care has
been identified as an ideal setting to provide nutrition care to
patients with chronic disease [1, 4]. In this setting, nutrition
care refers to any practice conducted by a health professional

that aims to improve the nutrition behaviour and subsequent
health of patients [5].

Approximately thirty percent of New Zealand medical
students express a strong interest in becoming general prac-
titioners (GPs) when leaving medical school [6]. General
practitioners have the potential to make a significant contri-
bution to the prevention and management of chronic disease
in New Zealand by providing nutrition care for three reasons.
First, GPs are often the initial contact point for health care
of individuals with chronic disease [7]. Second, over three
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Table 1: Description of each section of the questionnaire.

Section Description of questions
Attitudes towards incorporating
nutrition care into practicea

33 questions exploring the perceived importance of nutrition care, implementation of nutrition care,
doctor-patient relationship in nutrition, and efficacy of doctors in providing nutrition care.

Self-perceived skills in providing
nutrition careb 30 questions exploring confidence in skills relevant to nutrition care.

Nutrition education Two questions exploring perceived quantity and quality of nutrition education received during
medical training.

aAdapted fromMcGaghie et al. (2001) [22].
bAdapted fromMihalynuk et al. (2003) [23].

quarters (78%) of the adult New Zealand population consult
a GP at least once each year [1].Third, GPs are one of themost
trusted providers of nutrition care [8–11].

There is evidence that GPs can provide effective nutrition
care that results in improvements in patients’ nutrition
behaviour [12–14]. However, the competence of GPs in
providing nutrition care has previously been questioned,
and it is reported that GPs receive insufficient nutrition
education during medical training [10, 15, 16]. As a result,
GPs perceive that they are inadequately prepared to pro-
vide nutrition care to patients and report low self-efficacy
in this area [17–20]. However, it is unclear whether the
findings reported in international literature extend to the
New Zealand primary care context [21]. In New Zealand’s
largestmedical school, undergraduate training is taught using
a systems-based curriculum. Nutrition education does not
have a dedicated domain and is taught within the preclinical
systems curriculum (years 2 and 3) and in clinical years (years
4, 5, and 6). Students receive approximately twenty hours
of nutrition teaching, similar to the United States national
average of 19.6 hours [16]. The teaching is predominantly
didactic, taught by a dietitian in collaboration with other
medical educators and includes one three-hour nutrition
laboratory.

Competence refers to an individual’s ability to perform a
task and includes three components: knowledge of a task, skill
to perform a task, and attitude that enables task performance
[24]. The investigation of self-perceived skills and attitudes
in medical students is an accepted indicator of competence
when objectives are clearly specified [23, 25]. As prospective
GPs, medical students in the final stages of their university
training are an ideal group to investigate skills and atti-
tudes towards incorporating nutrition care into practice. It
is presently unclear whether self-perceived skills and atti-
tudes are mediated by the perceived quantity and/or quality
of nutrition education received during medical training.
Investigating this relationship will assist in understanding
if additional nutrition education is required during medical
training and will inform strategies to support future GPs to
increase competence in nutrition care.

This study described New Zealand medical students’ (i)
attitudes towards incorporating nutrition care into practice,
(ii) self-perceived skills in providing nutrition care, and
(iii) perceived quantity and quality of nutrition education
received during medical training.

2. Materials and Methods

This study utilised a cross-sectional design and was approved
by the relevant institutional human research ethics committee
(reference number 7785).

Potential participants were students enrolled in two
consecutive cohorts from the largest of one of two New
Zealand medical schools. The students had finished their
coursework and placements and were eligible to graduate
(𝑛 = 351). In 2012, there were one hundred and sixty two
graduate students and, in 2013, one hundred and eighty nine
graduate students.There were no differences between the two
cohorts for nutrition content and number of hours taught.
Data collection occurred each year on a single day when
students attended university to complete administrative tasks
prior to graduation. To avoid bias, a person not involved
with the study administered the process. Information relating
to the study was provided to all medical students through
the online student information system two months and one
month prior to data collection.

A survey was developed from previously used surveys
of medical students’ attitudes to nutrition care [22] and GP
registrars confidence in providing nutrition care [23] and
included three sections (Table 1).McGaghie et al.’s [22] survey
has proven reliability and Mihalynuk et al.’s [23] survey
exhibits construct validity. Where necessary, wording was
modified for relevance to the New Zealand context (such as
using kilojoules instead of calories). Each item was measured
using a 5-point Likert scale, where 1 indicated negative
attitude or low confidence and 5 indicated positive attitude
or high confidence.The survey was tested with a group of five
final year medical students for clarity of understanding, three
months prior to final examinations.

Data analysis was conducted using SPSS version 22.
Representativeness of the sample for gender and age was
investigated using a Chi-squared goodness of fit test and
a single sample 𝑡-test. Descriptive statistics were calculated
for each survey item. The relationship between students’
perceived quantity and quality of nutrition education was
received during medical training, their attitudes towards
incorporating nutrition care into practice and self-perceived
skills in providing nutrition care were investigated using
Pearson’s Chi-squared tests. In order to comply with the
assumptions underpinning Chi-square tests, categories were
collapsed to ensure that <20% of cells remained below
minimum counts. Statistical significance was set at 𝑃 ≤ 0.05.
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3. Results

A total of 183 out of 351 eligible students completed the
questionnaire, resulting in a response rate of 52%. Seventeen
surveys were excluded because of incomplete data. The
majority of participating students (𝑛 = 108, 59%) were
female, and the average age of the sample was 24.8 (SD = 2.5)
years. There were no significant differences between the
participating and nonparticipating students with regards to
age (average population age = 25.1 years;𝑃 = 0.277) or gender
(population 55% female; 𝑃 = 0.211).

Table 2 displays students’ attitudes towards incorporating
nutrition care into practice. Nearly all students reported
that patient motivation, advocating for healthy lifestyle
behaviours, and support from other health professionals
were important when providing nutrition care. In contrast,
students reported variable attitudes about the likelihood of
patients changing nutrition behaviour after receiving nutri-
tion care from their doctor.

Table 3 displays students’ self-perceived skills in provid-
ing nutrition care. Students were confident in skills related
to the role of nutrition in health and disease, for example,
calculating body mass index and waist-hip ratio, explaining
the significance of modest weight loss for patients with
type 2 diabetes, and explaining the influence of alcohol
consumption on health. Students were less confident in
skills associated with the nutrition composition of foods
and general food knowledge, for example, assessing total
kilojoules and saturated fat per portion of food, explaining
how to identify anti-oxidant rich produce, and indicating
when to use single vitamins or multivitamins.

The majority of students (60%) perceived the quantity of
nutrition education received during medical training to be
goodor very good, and evenmore (83%) perceived the quality
of nutrition education received during medical training to
be good or very good. The perceived quantity and quality
of nutrition education received during medical training had
limited association with students’ attitudes towards incorpo-
rating nutrition care into practice (Table 2). However, stu-
dents who reported higher confidence in providing nutrition
care were alsomore likely to perceive the quality and quantity
of nutrition education received during medical training to be
good or very good (Table 3).

4. Discussion

This is the first study tov investigate the nutrition-related
competence of New Zealand medical students by measuring
their attitudes towards incorporating nutrition care into prac-
tice and self-perceived skills in providing nutrition care to
patients.The results indicated that students felt incorporating
nutrition care into practice is important for doctors.However,
they were less sure about the capacity of patients to improve
their nutrition behaviour after receiving nutrition care by
doctors. Students felt more confident discussing the role of
nutrition in health and disease than explaining the nutrient
composition of foods to patients.

International literature has demonstrated that nutrition
care is perceived to be important by medical students, doc-
tors, and medical educators [5, 23, 26, 27]. The results of the
present study indicate that similar perceptions exist amongst
New Zealand medical students. Despite these positive views,
previous studies suggest that students’ attitudes towards
nutrition care decline after graduation [28–30]. Although
attitudes towards nutrition care are positive in students
about to graduate, it may still be important to reinforce the
significance of nutrition care during the early stages of their
career [21, 31].

Although students in the present study reported that
nutrition care is important, they were less confident that
patientswould improve their nutrition behaviour after receiv-
ing nutrition care from doctors. This suggests that the
nutrition-related self-efficacy of this group of students may
be low. Given that self-efficacy is a barrier to incorporating
nutrition care into practice [28, 32, 33], it is plausible that
the students in the present study, despite thinking nutri-
tion care is important, will not provide this care at every
appropriate opportunity. It may also be that students were
less confident that patients would improve their nutrition
behaviour reflecting the reality of their practical experiences
that changing dietary behaviour is very difficult and many
patients are resistant to change. It may also be that nutrition
caremay not bemodelled by senior doctors as part ofmedical
practice. Further investigation for reasons why students feel
less confident patients will improve nutrition behaviour
after receiving nutrition care from doctors is required. This
may include developing strategies to improve the nutrition-
related self-efficacy of these students given that nutrition care
provided by doctors can positively impact patients’ nutrition
behaviour [14].

Medical educators have highly variable views on the
most important and relevant nutrition-related competencies
for students to develop during medical training [5, 34].
Students in the present study were aligned with findings
from previous studies, whereby they felt confident in skills
related to describing the role of nutrition in health and disease
[35]. However, they did not feel confident in skills related to
nutrition composition of foods and general food knowledge.
Given that these students also perceive that nutrition care
should involve the support of other health professionals, such
as nurses and dietitians, the specific nutrition-related skills
required by doctors may not be universal. This suggests that
the ideal role of doctors in providing nutrition care may
be to engage with patients regarding their nutrition care
needs and ensure access to supporting health professionals
when required [34]. Notably, broader health care reforms are
focusing on this type of patient-centered approach to care
[36].

It has been reported in many international studies that
students receive inadequate nutrition education in medical
training [16, 37]. Early reports indicated that over 85% of
medical students were not satisfied with some aspect of their
nutrition education [38] and dissatisfaction still exists among
the majority of students [16]. In contrast, most students in
this New Zealand sample perceived the quality and quantity
of nutrition education to be good or very good. One reason
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why the results of the present study may have differed from
international studies is because students are taught by a
nutrition expert (dietitian), which has been recognised as
critical to the success of nutrition education programmes
and is lacking in many international medical schools [34].
Clearly, further research is required to identify the specific
components of nutrition education required to meet the
learning needs of New Zealand medical students.

The present study indicated that students’ self-perceived
skills in providing nutrition care were positively associ-
ated with the nutrition education received during medical
training. However, there was a limited relationship between
perceptions of quantity andquality of nutrition education and
students’ attitudes towards nutrition care. This suggests that
the quantity and quality of medical education are likely to
influence the nutrition-related skill development of students.
This is consistent with findings reported in international
literature [16, 39]. However, the somewhat rudimentary
measure of nutrition education quantity and quality used in
this study prevents definitive conclusions in the New Zealand
context.

The present study has noteworthy strengths and limi-
tations. Previous studies have utilised various methods to
investigate the attitudes and self-perceived skills of med-
ical students in providing nutrition care. The use of two
previously validated tools to guide the development of the
questionnaire in the current study enhances the confidence
in findings, which can be used to inform future studies
in New Zealand. However, with a response rate of 52% of
the potential participant pool, it is possible that students
interested in nutrition were more likely to complete the
questionnaire and this may have overestimated the attitudes
and self-perceived skills reported in this study. Furthermore,
this study relates to only one of the two medical schools in
New Zealand, and generalisability of the results should be
cautioned. There is no consensus method for assessing the
quantity and quality of medical nutrition education and this
remains a challenge for the future. Finally, further research
is required to determine whether attitudes and self-perceived
skills in nutrition care influence students’ future provision of
nutrition care in practice and ultimately the health of their
patients.

5. Conclusion

In conclusion, New Zealand medical students feel that
incorporating nutrition care into practice is important for
doctors. However, they believed the capacity of patients to
improve their nutrition behaviour after receiving nutrition
care by doctors is somewhat limited. Students perceived the
quantity and quality of nutrition education received during
medical training to be good. Further investigation of students’
attitudes and self-perceived skills in providing nutrition care
after graduation will inform whether additional nutrition
education is warranted for these doctors. Considering that
New Zealand GPs are well placed to provide nutrition care
to patients with chronic disease, they may require support
dealing with the barriers to providing this care to patients.
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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 themedical school cur-
riculum [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 USMedical 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
CurriculumGuide to Training Physicians, which contains over
200 educational learning objectives that medical students,
residents, andphysicians in practice should acquire to achieve
competency [23, 24].

2. The Problem

While significant progress was made during the NAA pro-
gram, ten years later we are facing the same issues. According
to the Association of AmericanMedical Schools (AAMC) All
School Graduation Surveys, more than 50% of graduating
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medical students felt their nutrition knowledge was insuffi-
cient [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 abs-
ence 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 evalua-
tion, 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 Pre-
vention (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

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 andManagement 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 tomeet several
US and Canadian LCME accreditation standards.

Several LCME standards provide important opportuni-
ties 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 Med-
ical 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, trea-
tment planning, and impact of behavioral/social fac-
tors;
7.5: societal problems;
7.6: cultural competence/health care disparities/per-
sonal 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 fac-
ulty of a medical school ensures that the medical curriculum
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includes self-directed learning experiences and time for inde-
pendent 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 self-
directed learning and can help promote life-long learning
[52]. Originally developed in 1995 as a self-directed nutri-
tion 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 self-
study 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 inMedicineModules©, 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 physi-
cians;

(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

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 life-
long 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 com-
mitted to life-long learning and competency in a specialty
and/or subspecialty by requiring ongoingmeasurement 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 cur-
riculum 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 Physi-
cians, indicating that diet, exercise, smoking, and socioeco-
nomic status contribute to at least 50% of premature morbid-
ity and mortality in the US population and are major con-
tributors 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 inMedical Nutrition and Disease andNutrition 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/Preven-
tion/Wellness/Symptoms/Signs/Differential Diagnosis, Treat-
ment Planning, and Impact of Behavioral/Social Factors. “The
faculty of a medical school ensures that the medical curricu-
lum 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-of-
life, and primary care in order to prepare students to [60]:

(i) recognizewellness, determinants of health, and oppo-
rtunities for health promotion and disease preven-
tion;

(ii) recognize and interpret symptoms and signs of dis-
ease;

(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 con-
tent can be assigned to students, either through lectures, small
group sessions, problem-based and case-based learning, web-
based 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 includingmalnutrition, overweight
and obesity, and eating disorders can be integrated into phys-
ical 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 gas-
troenterology [24, 67, 68]. Taking a diet, exercise, and weight
history; calculating bodymass index (BMI);measuringwaist-
to-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 inNutrition 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 instruc-
tion in the diagnosis, prevention, appropriate reporting, and
treatment of the medical consequences of common societal
problems” [60].

Nutrition Example. Obesity is a complex, multifactorial dis-
ease 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
amongAmericans each year result fromchronic 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 effec-
tive care in a multidimensionally diverse society.”
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Table 1: Integration ofMedical Nutrition and Disease content across the medical school curriculum to meet LCME standards.

Content title Medical school course Year 1 Year 2 Year 3 Year 4

Chapter 1 Overview of nutrition assessment in clinical care
Biochemistry x — — —
History taking x — — —
Physical exam — x — —

Case 1 Obesity and metabolic syndrome
Cardiovascular — x — —

Medicine — — x x
Family medicine — — x x

Case 2 Bariatric surgery and obesity Surgery — — x x

Chapter 2 Vitamin, minerals, and dietary supplements Biochemistry x — — —
Pharmacology — x — —

Case 1 Iron deficiency anemia in women
Hem/oncology — x — —

Medicine — — x x
Family medicine — — x x

Case 2 Drug-herb interaction with St. John’s wort Pharmacology x x — —

Case 3 Nutrient deficiencies and lead poisoning in children Pharmacology — x — —
Pediatrics — — x x

Chapter 3 Pregnancy and lactation Endo/reproduction — x — —
OB/gynecology — — x x

Case 1 Prevention of neural tube defects
Embryology x — — —
Biochemistry x — — —
OB/gynecology — — x x

Case 2 Encouraging breast feeding
Endo/reproduction — x — —

Pediatrics — — x x
OB/gynecology — — x x

Chapter 4 Infants, children, and adolescents Pediatrics — x x x

Case 1 Overweight child with insulin resistance
Biochemistry x — — —
Endocrinology — x x x

Pediatrics — — x x

Case 2 Malnutrition and refeeding syndrome in children Pediatrics — — x x
Surgery — — x x

Case 3 Eating disorder in adolescent athlete Psychiatry — x — x
Pediatrics — — x x

Chapter 5 Older adults Medicine/geriatrics — — x x
Family medicine — — x x

Case 1 Depression and malnutrition Psychiatry — x x x
Geriatrics — — x x

Case 2 Macular degeneration Ophthalmology — — x x
Geriatrics — — x x

Case 3 Menopause and weight gain Medicine/geriatrics — — x x
Family medicine — — x x

Chapter 6 Cardiovascular disease
Cardiovascular — x — —

Medicine/cardiology — — x x
Family medicine — — x x

Case 1 Disorders of lipid metabolism
Cardiovascular — x — —

Medicine/Cardiology — — x x
Family medicine — — x x

Case 2 Hypertension and lifestyle modifications
Cardiovascular — x — —

Medicine/cardiology — — x x
Family medicine — — x x
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Table 1: Continued.

Content title Medical school course Year 1 Year 2 Year 3 Year 4

Case 3 Metabolic syndrome and LP(a) genetic defect in Asian Indian man

Genetics x — — —
Cardiovascular — x — —

Medicine/cardiology — — x x
Family medicine — — x x

Chapter 7 Gastrointestinal disease
Gastroenterology — x — —
Medicine/GI — — x x

Family medicine — — x x

Case 1 Alcohol and vitamin deficiencies

Biochemistry x — — —
Physiology x — — —
Medicine/GI — — x x

Family medicine — — x x

Case 2 Malabsorption Gastroenterology — x — —
Surgery/GI — — x x

Case 3 Celiac disease

Gastroenterology — x — —
Medicine/GI — — x x

Family medicine — — x x
Pediatrics — — x x

Chapter 8 Endocrine disease

Endocrinology — x — —
Medicine/endocrine — — x x
Family medicine — — x x

Pediatrics — — x x

Case 1 Type 1 diabetes and diabetic ketoacidosis

Biochemistry x — — —
Endocrinology — x — —

Medicine/endocrine — — x x
Family medicine — — x x

Pediatrics — — x x

Case 2 Type 2 diabetes

Endocrinology — x — —
Medicine/endocrine — — x x
Family medicine — — x x

Pediatrics — — x x

Case 3 Polycystic ovarian syndrome

Endo/reproduction — x — —
Medicine/endocrine — — x x
Family medicine — — x x

Pediatrics — — x x
OB/gynecology — — x x

Chapter 9 Pulmonary disease

Pulmonary — x — —
Medicine/pulmonary — — x x
Family medicine — — x x

Pediatrics — — x x

Case 1 Chronic obstructive pulmonary disease

Pulmonary — x — —
Medicine/pulmonary — — x x
Family Medicine — — x x

Pediatrics — — x x

Case 2 Obstructive sleep apnea and metabolic syndrome

Pulmonary — x — —
Medicine/pulmonary — — x x
Family medicine — — x x

Pediatrics — — x x

Case 3 Cystic fibrosis

Pulmonary — x — —
Medicine/pulmonary — — x x
Family medicine — — x x

Pediatrics — — x x
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Table 1: Continued.

Content title Medical school course Year 1 Year 2 Year 3 Year 4

Chapter 10 Renal disease
Nephrology — x — —
Medicine — — x x

Family medicine — — x x

Case 1 Chronic renal failure advancing to dialysis
Nephrology — x — —
Medicine — — x x

Family medicine — — x x

Chapter 11 Cancer prevention and treatment
Hem/oncology — x — —

Medicine — — x x
Family medicine — — x x

Case 1 Prevention of colon cancer

Pathology x x — —
Hem/oncology — x — —

Medicine — — x x
Family medicine — — x x

Chapter 12 Enteral nutrition support Surgery — — x x
Medicine/geriatrics — — x x

Case 1 Esophageal cancer and enteral feeding Hem/oncology — — x x
Surgery — — x x

Chapter 13 Parenteral nutrition support Surgery — — x x
Critical care/ICU — — x

Case 1 Colon cancer and postoperative care Hem/oncology — — x x
Critical care/ICU — — 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].
Amongwomen, 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 com-
petent 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 andproviding 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 tomeet the healthcare needs
of all populations, as culturemay 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 amedical school, through the faculty commit-
tee responsible for the medical curriculum, ensures that the
medical curriculumuses formally adoptedmedical 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 theNutri-
tion Curriculum Guide to Training Physicians that was devel-
oped by the medical nutrition educators from the NAA
CurriculumCommittee (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;

(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 physi-
cian. 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 objec-
tives 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 resi-
dency 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 ABMSMaintenance of Certification. The health
of the nation depends upon this important training at both
the medical school and residency level.
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Good nutrition is the foundation for good health. While basic nutritional assessment is part of many medical consultations, it
remains underutilized despite becoming increasingly recognized as important for chronic disease prevention and management.
Many studies identify shortfalls in physicians’ knowledge and attitudes toward nutrition as a result of inadequate emphasis in
medical school. Additional teaching about nutrition andnutritional assessment procedureswas integratedwithin a first yearmodule
of a MBBS program. Blended learning techniques were employed to facilitate student engagement and sessions were evaluated via
student response system technology (clickers) or minute paper feedback. The initial survey to all medical students (𝑛 = 1037)
documented that less than half (45%) felt they could discuss nutrition with patients.Themajority (𝑛 = 606) regularly consulted the
internet for nutrition information, while only 163 utilised peer-reviewed journals. With the first year cohort (𝑛 = 297) “clickers”
revealed that 91% felt nutrition important to health care and 82% felt it important in general practice. 71% found using clickers an
interesting enhancement, whilst 70%noted the nutrition content informative. Early nutrition teachingwaswell received by students.
Long-term increases in nutritional information dissemination, particularly by influential health careworkers,might benefit not only
economies but also the health of society as a whole.

1. Introduction

Nutrition assessment and advice are underutilized inmedical
practice despite becoming recognized as increasingly vital [1].
The rise of chronic diseases such as type 2 diabetes and car-
diovascular disease may be attributed to long-term poor diet
and lifestyle choices. In 2000 more than half of the 10 leading
causes of death in the USA were associated with poor dietary
intake [2]. General practitioners are the first point of contact
to address patients’ needs and concerns, including that of
nutrition and dietary advice. A large consumer telephone
surveywas conducted in theNetherlands in order to ascertain
public preference and perceived expertise of 11 different
sources of nutritional information. Results indicated that pri-
mary care physicians scored the highest (36%) with respon-
dents choosing physicians for nutrition information above
both dieticians (21%) and the Food and Nutrition Education
Bureau (17%); despite only ranking 3rd in level of perceived
expertise, primary care physicians ranked the highest as

public preference to receive nutritional advice [3]. Despite
sometimes large differences in health systems and medical
education methods internationally, the same barriers to
the provision of nutrition services and nutrition education
appear to exist.

In 1985 a nationwide survey in the USA was conducted to
assess the extent of physicians providing nutritional informa-
tion, which resulted in a total less than 30% indicating their
use of nutrition in patient treatment plans [4]. As a result,
the US Department of Health and Human Services issued
a national objective to increase the number of physicians
providing nutritional screening or education to their patients
[5]. In 1992 a follow-up survey demonstrated only a slight
increase in numbers to less than 35% [6]. Over the years sim-
ilar reports have been presented which have led to increased
calls for emphasis on and reform of nutrition education of
physicians [7]. The US governments Healthy People 2010
objectives identified this deficit and included a target goal
of 75% of physicians offering nutrition counselling to the
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majority of their patients [8]. Today in their Healthy People
2020 Topics and Objectives, physicians providing nutritional
and dietary counselling are still a priority [9].

The only national guidelines in Australia on nutritional
topics which should be covered during medical education
were published over 20 years ago by the National Health and
Medical ResearchCouncil and there are no current guidelines
in this area. Considering the exponential rate of discovery
through research, particularly in the health sector over the
past decade, the significance placed on nutritional informa-
tion and its dissemination should be addressed. The Aus-
tralasian Medical Council (AMC) does however encourage
medical schools to provide teaching and learning strategies
which address a number of objectives relating to knowledge
and understanding of nutritional therapies. This AMC docu-
ment also highlights that Medical Board guidelines encour-
age doctors to present all information available to allow
patients to make informed choices relating to their manage-
ment [10].

Literature surrounding small group activities has shown
numerous positive outcomes such as higher academic
achievement [11] and self-esteem [12], increased positive atti-
tudes toward the subject area studied, greater persistence and
acceptance of differences among peers, and greater retention
across a wide range of educational settings [13]. While inter-
actingwith classmates, students aremetwith a variety of ideas
from peers and have the responsibility of comparing, con-
trasting, and criticizing these ideas for themselves. Active
learning, such as this, is much more like life-long learning
than the mere recital of lecture content [14].

To benefit the students, lectures should contain interac-
tive components and should not be entirely passive. Learning
has been shown to bemore permanent andmeaningful when
students take a more active role in the process [15]. Schlechty
outlined the criteria for what he terms educational design
qualities, based on the premise that when learning activities
are created using this criterion, the students will be more
likely to engage in their work, persevere, and find satisfaction
within it. These qualities include activities which improve
formative feedback, as well as those designed to encourage
cooperative action between students and their peers. In order
to achieve good educational practice, given tasks were varied
and required that students acquire new skills, as well as
different approaches, presentation styles, and modes of anal-
ysis [16].

This project set out to assess students’ perceptions of the
value of nutrition and a range of interactive and innova-
tive teaching practices, including small group learning on
improving student’s knowledge and skills in the area of nutri-
tion. Evaluation tools and other classroom assessment tech-
niques were also utilized to increase student engagement and
knowledge retention, as well as gain feedback [17]. The lec-
tures also contained interactive components for students to
take a more active role in their learning process [15]. Blended
learning tools such as a variety of online resources, such as
links to government public health and nutrition program
support websites, health organization, and other credible and
nutritionally relevant materials (Appendix), alongside the
interactive lecture formats, were made accessible to students.

With increasing international support for the develop-
ment of integrated nutrition curricula inmedical schools, it is
essential to evaluate the impact and assess its outcomes, while
continuing to improve teaching and learning methods as
action research cycles. The aim of this project was to evaluate
students’ perceptions of nutrition and the use of a variety of
blended learning techniques, to enhance medical student’s
engagement and clinical practice development in relation to
nutrition education in the first year Bachelor ofMedicine and
Bachelor of Surgery (MBBS) students.

2. Materials and Methods

At the outset of the project a school wide survey was also
conducted to ascertain attitudes and perceived nutritional
knowledge of all current medical students years 1–4 at the
University of Queensland (UQ) (𝑛 = 1037). Relevant faculty
members were also engaged and requested to provide details
for where in each of their courses nutrition content was
included.

First year medical students (𝑛 = 297) participated in an
add-on series of 2 small group interactive nutritionally based
educational sessions, integrating with their existing Gas-
trointestinal/metabolism module which spans 5 weeks and
includes 54 other educational components.The initial session
delivered over weeks 2 and 3 of the module comprised an
overview of nutrition as possessing both nutritive and phar-
macological properties, as well as the current state of evidence
relating to the function anduses of probiotics.The secondhalf
of the first 2-hour session included a practical component,
where students completed their own nutrition assessments.
The second session was delivered to small groups at the con-
clusion of the Gastrointestinal/metabolismmodule.This ses-
sionwas composed of both evidence-based research informa-
tion and practical role-playing components, to tie in the the-
ory delivered over both sessions. Learning revolved around
nutritional causes and potential treatments, as well as the
biochemical mechanisms of action in relation to obesity and
type II diabetes, with emphasis placed on utilizing primary
research literature. Students were not required to do any
preparation prior to the sessions.

This preliminary session was blended with the use of
student response systems “clickers” not only to gain feedback
from the students at the session’s conclusion, but also to assist
them in summarizing important points throughout the lec-
ture content.

Nutritional assessments in both sessions were completed
usingmodified versions of REAP andWAVE tools [18].These
tools have been developed by Brown University, USA, and
were adapted with permission into Australian standards.The
REAP or Rapid Eating Assessment for Patients is a food
frequency questionnaire, which can be filled out by patients
while they are in thewaiting room.TheREAP tool is designed
to allow immediate recognition of any nutritional issues at
a glance and hence is feasible for use in the general practice
setting.TheWAVE or weight, activity, variety, and excess tool
is a desktop flash type card with key inquiries on one side and
recommendations on the other.
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The second sessionwas presented as role-play case studies
utilizing theWAVE andREAP tools, in a 20-minute consulta-
tion style format. A variety of patient information tools were
also provided to be used as an adjunct during the consul-
tation. In pairs the students took turns at being the patient
and physician with a concluding facilitated whole group
discussion. A proportion of the groups were also video-taped
and reviewed by the students for reflection, which may assist
students in gauging their own progress and methods of
enquiry.

Minute papers, by Angelo and Cross, were used on com-
pletion of these sessions asking “What was the most impor-
tant thing learned in the class?,” “What important questions
remain unanswered?,” and “Are there any improvements you
could suggest for this session?” Students were provided with
small pieces of paper outlining the above questions alongwith
space for their brief responses. This method enables session
evaluation in a very short time period and engenders no
further participant burden. These authors have designed a
number of classroom assessment techniques (CATs) as a type
of simple evaluation utilized to collect data on student learn-
ing, with the aim of improving it. They are designed to gain
feedback and assist teachers in finding out what and howwell
students are learning [17].

3. Results

The initial school wide survey administered to all medical
students (𝑛 = 1037) documented that less than half (45%) of
the students felt they knew enough about nutrition to counsel
patients. Interestingly the majority of students (𝑛 = 606) reg-
ularly consulted the internet for information about nutrition,
while only 163 utilised peer-reviewed journals.The remaining
results of this component are currently under analysis.

Participating students (𝑛 = 297) responses with the
“clickers,” utilised during the first sessions, revealed that 91%
felt nutrition was important to health care and 82% felt it is
important in general practice (Figure 1). 71% of the students
found using the clickers to be an interesting enhancement to
the session (Figure 2), whilst 70% noted the nutrition content
to be informative.

When asked about their preferred choice of “junk” food
or vegetables snacks, students responded with 54% and 46%,
respectively. When asked about the one which they would be
more likely to choose, responses were 51% and 49%.Themain
driving force for their consumptionwas based on taste (38%),
availability (26%), and price (20%), followed, then, by health
(15%) and peers (2%).

In relation to the multiple choice questions which
appeared periodically throughout the session, the majority of
students were able to answer correctly. When asked “Which
micronutrient assists in both immune function and tissue
synthesis” 72% of students correctly answered Vitamin C. In
response to the question “Which most accurately describes
factors which determine nutrient needs” 85% identified
absorption, metabolism, and excretion, as well as food intake
and underlying disease, as had been discussed during the
session.
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Figure 1: Clicker response system result from first series session.

0

10

20

30

40

50

60

70

Strongly
agree

Agree Neutral Disagree Strongly
disagree

Re
sp

on
se

 (%
)

I found using the clickers an interesting
enhancement to this session

Figure 2: Clicker response system result from first series session.

For the second series of sessions 68% of students felt they
would utilise the nutritional assessment tools if they were in
general practice, while 12% were opposed and 20% unsure
(Figure 3).

Students’ qualitative feedback on the educational sessions
is outlined in Table 1. Major emerging themes included some
students recommending further lecture time to enhance their
understanding of the underlying biochemical mechanisms of
nutritional interventions, whilst others indicated that more
practice at nutritional consulting would be beneficial. The
sessions were overall well received with more students pre-
ferring practical components over theory.

4. Discussion

In phase I of theUQMBBSprogram, students receive approx-
imately 7 hours of formal nutrition education not including
the informal learning within PBL groups, as informed by
relevant faculty. In phase II, nutrition is thought to be
considered where appropriate; however there is no standard
to ensure this is being completed. In light of this, the introduc-
tion of increased nutrition components is being investigated
to address this shortfall, beginning with phase I of the
program.

With almost half of the entire student cohort fromyears 1–
4 documenting insufficient knowledge to mention nutrition
to patients, the limited training provided may be a causal fac-
tor in the lack of nutritional assessment and advice utilized in
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Table 1: Students’ feedback when asked, “Are there any improvements you could suggest for the session?”

Session Overall theme Selection of quotes

Part 1: interactive
lecture

Some students indicated they would have
liked additional lecture time given the broad
scope of nutritional interventions and others
indicated additional practical exercises
would be beneficial.

“I enjoyed the power point lecture and wished it could have
been longer”
“More focus on mechanisms of action”
“Considering the vast scope of nutrition and health, session was
a brief overview”
“Exemplar video examples of experts taking cases and providing
advice”
“Maybe less of a focus on research and more practical tips on
approaching weight loss with our patients”
“Best ways to convince people to change their diet”

Part 2: practical case
studies

More students were in favor of the practical
applications over the research details.

“More interactive activities and shorter lecture”
“Breaking up lecture with more activities to maintain interest”
“Spend more time doing cases”
“Case studies at the end were most useful. Not sure whether
these could be worked in throughout to be even more
interactive?”

Part 2: practical case
studies: subset who
participated in the
videotaped role plays

These sessions were generally well received

“Really great, interactive, educational session”
“Very good”; “Interesting”
“I found this session much more interesting and applicable then
the first. I will try and eat better as a result of what I have
learned. Good session overall”
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Figure 3: Clicker response system result from second series session.

currentmedical practice. In order to ascertain the importance
students placed on their own food choices, they were asked
whether they preferred or would likely choose either junk
food or vegetable snack options. More students preferred
junk food and only a small percentage of these indicated
theywouldmore likely choose healthier options. Considering
that the majority of students documented that nutrition was
an important part of healthcare, nutrition as such was not
highly considered when selecting food choices. This disasso-
ciation of food consumption and health outcomes might be
explained by the lack of emphasis of nutrition in theirmedical
school curricula and also in current health care models.
Another deliberation is the commonly large scale availability
and low price point for unhealthy food choices. This in
reflection with the sometimes limited budgets of medical
students need also be considered.

It is well established that many blended learning tech-
niques and activitiesmight be useful in assisting studentswith
the integration of knowledge and the development of deeper

thought processes such as critical thinking and problem solv-
ing. Bloom’s Taxonomy of Educational Objectives identifies
these types of objectives as higher level intellectual processes
such as analysis, synthesis, and evaluation [19]. This cohort
found the practical application of the theoretical components
to be beneficial to their learning and also conducive to their
willingness to participate in the blended learning sessions.

Another important component is feedback, which is
more than it is merely happening or not happening. Tech-
nologies such as “clickers” provide immediate responses to
students as to the state of their current understanding of
topics being discussed. Good practice gives prompt feedback
which should happen reasonably soon after the learning
activity [20]. What is needed for a lecture to be effective is for
evidence on performance to be available at the time so correc-
tions can be progressively made when necessary. The clicker
technology is a useful method to provide this immediate
feedback and also enhance student engagement.

Regular intervals which allow students to discuss previ-
ous material can help them to summarize and clarify related
information before moving on [21]. As opposed to asking
questions at the end of a lecture period, utilizing a step-by-
step lecture method whereby the content is arranged into any
number of short periods of exposition, followed by a class
discussion has been shown to be more effective [22]. In this
way students can also receive their own immediate feedback
and gauge their understanding and progress through the sub-
ject material while keeping them motivated. If things are not
clear at any stage in a learning process, it is better to resolve
these issues before the problem becomes any more extensive.

Most of the students in the cohort were able to answer
multiple choice questions correctly when they were posi-
tioned periodically throughout the lecture, which demon-
strated their engagement with the theoretical lecture style



Journal of Biomedical Education 5

content. This type of arrangement has been documented to
lend its success to a number of additional variables alongwith
the benefits of immediate feedback.These include the oppor-
tunity for rehearsal and the reduction of retroactive interfer-
ence, along with the effect of a change of activity and stim-
ulation on the potential decline of students’ attention [22].
The students seemed overall in favor of the interactive nature
of the sessions, some making comments about further inte-
gration of the practical component discussions throughout
the initial background research lecture, to maintain their
concentration and interest. Many suggested a greater interest
in the “case studies” rather than the research and background
theories.Thosewho participated in the video-taped role plays
found the sessions to be most useful.

Limitations to this study included the inability to formally
assess students on their actual content knowledge before and
after the additional nutrition sessions. Summative evaluation
of students’ ability to perform a clinical nutritional assess-
ment would have also been beneficial.

5. Conclusions

Favorable feedback was highlighted with the provision of
nutrition education and also the utility of blended learning
techniques to enhance student engagement. Importantly
nutrition as the topic focus was deemed, by students, as
essential to their education and also to healthcare practices.
Integration of nutrition inmedical education should enhance
future primary care physicians’ ability to recommend nutri-
tion. The underlying processes should recognise nutrition
as both being the cornerstone of preventative health and
being vital to lowering the risk of chronic disease pathologies.
Increasing this awareness, in both physicians and their
patients, may assist in modifying treatment plans and allow
for further health recommendations as opposed to being lim-
ited to drug types of therapy.The burden of rising health care
costs as morbidity, prospective drug prescriptions, and their
potential side effects, may also subsequently be reduced.

Appendix

Online Nutrition Support Resources

Australian Government Health Promotion websites are

(i) Australian Dietary Guidelines and support resources:
http://www.eatforhealth.gov.au/,

(ii) Go for 2 & 5 fruit and veggie ideas: http://www
.gofor2and5.com.au/,

(iii) HappierHealthier nutrition and fitness: http://health-
ier.qld.gov.au/fitness/,

(iv) Better Health Channel: http://www.betterhealth
.vic.gov.au/bhcv2/bhcarticles.nsf/pages/healthy living
?open,

(v) Public Health Nutrition programs: http://www.pub-
lic.health.wa.gov.au/2/1575/2/nutrition and healthy
weight.pm.

Other healthy recipe sites to assist in ideas and menu
planning are

(i) http://www.healthyfoodguide.com.au/,
(ii) http://www.betterhealth.vic.gov.au/bhcv2/bhcsite.nsf/

pages/bhc recipes,
(iii) http://daa.asn.au/for-the-public/smart-eating-for-you/

recipes/browse/.

For kids sites are

(i) http://www.healthykids.nsw.gov.au/recipes.aspx,
(ii) http://healthy-kids.com.au/parents/recipes/,
(iii) http://kidshealth.org/kid/recipes/index.html.

Activity calorie counter site is

(i) http://www.8700.com.au/balance-and-burn/kj-activ-
ity-comparison/.

Consumer information site is

(i) http://www.foodstandards.gov.au/consumer/Pages/
default.aspx.

Nutrient reference values site is

(i) http://www.nrv.gov.au/.

Drug and supplement information site is

(i) http://www.nlm.nih.gov/medlineplus/druginforma-
tion.html.
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Nutrition knowledge, attitudes, and confidence were assessed in General Practice Registrars (GPRs) throughout Australia. Of
approximately 6,000 GPRs invited to complete a nutrition survey, 93 respondents (2%) completed the online survey, with 89
(20 males, 69 females) providing demographic and educational information. Fifty-one percent had graduated from medical
school within the last two years. From a list of 11 dietary strategies to reduce cardiovascular risk, respondents selected weight
loss (84%), reducing saturated fats (90%), a maximum of two alcoholic drinks/day (82%), and increasing vegetables (83%) as
“highly appropriate” strategies, with only 51% indicating that salt reduction was “highly appropriate.” Two-thirds of registrars felt
“moderately” (51%) or “very” confident (16%) providing nutrition advice.Most of them (84%) recalled receiving information during
training, but only 34% recalled having to demonstrate nutritional knowledge. The results indicate that this group of Australian
GPRs understood most of the key dietary recommendations for reducing cardiovascular risk but lacked consensus regarding
the recommendation to reduce salt intake and expressed mixed levels of confidence in providing nutritional advice. Appropriate
nutrition education before and after graduation is recommended for GPRs to ensure the development of skills and confidence to
support patients to make healthy dietary choices and help prevent chronic diseases.

1. Introduction

Nutrition is vital to the maintenance of health and the
prevention of disease. Inappropriate nutrition management
contributes to the development and progression of chronic
diseases, which often require longer hospitalization, leading
to increased health care costs [1]. General Practice Prac-
titioners (GPs) provide coordinated holistic health care to
individuals and families in their communities. In Australia,
approximately 4 years of training following graduation from
medicine is required for GPs, two years in hospitals and
two years in GP practice under supervision. As a medical
practitioner who has received specialist training in the area
of general practice, an Australian GP has undergone similar
training to a US “family physician.”

GPs are often the first point of call and in remote areas
may be the only possible point of call, for individuals with
chronic diseases where nutrition modifications are effective

interventions. If doctors are equipped with the knowledge
and skills to assess and address nutrition risks, they can assist
in the prevention of disease, deterioration of disease, and
optimal disease management [2, 3].

The Australian Medical Council (AMC) states that med-
ical practitioners need to have appropriate knowledge and
skills in identifying nutrition issues for patients in order to
prevent and treat common chronic disease [4]. However,
doctors around the world, including Australia, have been
found to be ill-equipped to identify and appropriatelymanage
nutrition-related issues of patients, whether inpatients or
those living in residential care or the community [5–7]. The
most common cause of insufficient nutrition practice that
has been identified is lack of nutrition knowledge [3, 8,
9]. Results from a recent survey indicated that there was
no consistent integration of nutrition knowledge and skills
across different medical courses and that the assessment of
nutrition knowledge and skills varies significantly among
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universities, with nutrition education being highly dependent
on current staff interest [9].

General Practice Registrars Australia (GPRA) is the
“peak. . .body” for prevocational doctors and GP registrars in
Australia, providing nonmedical information, training, and
representation for approximately 70% of GP registrars in the
country who are members [10].

There is limited information available on the nutrition
knowledge and nutrition training needs of general practition-
ers in Australia and, to our knowledge, none is available for
GP trainees in this country. Registrarmembers ofGPRAwere
invited to participate in a survey which aimed specifically to
assess (1) nutrition knowledge, (2) perceived role of GPs in
disseminating nutrition advice, and (3) confidence in their
ability to advise on prevention and treatment of cardio-
vascular diseases through use of evidence-based nutrition
practices.

2. Methods

2.1. Study Sample and Survey Administration. An online
nutrition survey (SurveyMonkey) was posted on the website
of General Practice Registrars Australia (GPRA) registrars
between February 22 and June 24, 2013, and was funded by
the Almond Board of Australia. GPRA represents over 21,000
medical students and GP members at various stages of their
training [10]. At any given time, approximately 6,000 are
registrar members (6,123 at time of writing).

GP registrars have completed their basic medical training
and are currently enrolled in further specialist GP training
which will allow them membership of either the Australian
College of Rural and Remote Medicine or the Royal Aus-
tralian College of General Practitioners. Registrar members
can have completed their training up to two years earlier and
be working independently.

GP registrars registered with the GPRA were sent an
email, inviting them to participate in the anonymous online
survey. Participants completing the survey were placed in a
draw to win one of five food hampers worth $100 each. The
project was approved by theDeakinUniversityHumanEthics
Advisory Group: Project number HEAG-H 87 2012.

2.2. Survey Design and Content. The survey took approxi-
mately 8–10 minutes to complete. One case study of a patient
with elevated risk of cardiovascular disease was included and
participants rated the appropriateness of different lifestyle
strategies to address this patient’s risk.Of the 15 strategies pro-
posed, 11 were nutritional in nature and two of these (avoiding
spicy foods and reducing fresh fruit intake) were deliberately
included as strategies not in line with the Australian dietary
guidelines, to check whether students responded appropri-
ately to these. Two further questions related indirectly to
the relevant nutrition content (the term used was “lifestyle
strategies to reduce cardiovascular risk”) taught and assessed
during medical training, one question related to nutrition
education postgraduation, one assessed attitude regarding
the role of the GP as provider of nutrition information and
another the self-assessment of confidence in the provision of

nutrition advice, and one question each related to nutrition
resources and referral practices to other health professionals.
Four other questions provided consent to take part in the
survey aswell as information on demographic characteristics.

2.3. Statistical Analysis. The data was summarized using
descriptive statistics, percentages, and graphs.

3. Results

3.1. Demographics. Of the approximately 6,000 GP registrars
invited to participate, a total of 93 (2%) completed the online
nutrition survey; four of these did not provide demographic
information. Of the 89 remaining participants, 23% were
male and 77% were female, and 67 (75%) were aged less than
35 years. Sixty-seven percent (𝑛 = 59) had graduated within
the last 2 to 6 years, 16% had graduated within 7–9 years, and
17% had graduated more than 10 years beforehand.

3.2. Responses to Clinical Scenario: Elevated Blood Lipids,
Prehypertension, and Overweight. To gain insight into the
nutrition knowledge of GP registrars, the following patient
scenario was presented: “Mr. Jones, a 50-year-old mid-level
manager in a large car manufacturing company, presents to
you as a patient as he had a blood lipid check through a
workplace screening initiative. His fasting blood lipid results
are: total cholesterol 6.30mmol/L (244mg/100mL), LDL
cholesterol 4.11mmol/L (159mg/100mL), HDL cholesterol
1.57mmol/L (61mg/100mL), and triglyceride 1.38mmol/L
(122mg/100mL). His Body Mass Index (BMI) is 28 kg/m2
and seated blood pressure is 128/85mmHg.” To answer the
question “How appropriate are the following to assist in
reducing Mr. Jones’ cardiovascular risk?,” respondents were
required to choose from a list of strategies and indicate
the level of appropriateness of each one, namely, “highly
appropriate,” “somewhat appropriate,” “not appropriate,” or
“do not know” (Figure 1). They were also given space to write
comments in their own words.

3.3. Dietary Responses. Almost all respondents (99%) indi-
cated that weight loss was a “highly” (84%) or “somewhat”
(15%) appropriate goal, and most of them (98%) indicated
that reducing total fat intake was “highly” (59%) or “some-
what” (39%) appropriate. Ninety-nine percent agreed that a
reduction in saturated fat was an appropriate strategy, with
most of them (90%) indicating this was “highly appropri-
ate.” In terms of salt reduction, about half (51%) indicated
that “reducing salt intake” was “highly appropriate,” and a
further 39% chose “somewhat appropriate,” but 10% felt salt
reduction was “not appropriate.” The option of reducing
alcohol intake to a maximum of 2 standard drinks per day
was well supported: 98% viewed this as “highly appropriate”
or “somewhat appropriate.” Increasing vegetable intake was
rated “highly” (83%) or “somewhat appropriate” (15%) by
98% of respondents. Avoiding all takeaway foods was only
“highly appropriate” to 22% of registrars. Fifty-one felt it
to be “somewhat” appropriate, while 26% did not agree
that it was appropriate at all. The suggestion that Mr. Jones
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Figure 1: Cumulative perceived appropriateness of strategies to assist cardiovascular risk.

could be referred to a dietitian met with generally strong
approval: 96% felt that this would be either “highly” (40%)
or “somewhat” (56%) appropriate and only 3% felt that
it was “not appropriate.” The appropriateness of providing
recommendations related to refined sugar intake (reducing
refined sugars) was less clear, with 74% indicating that this
was “highly appropriate” but one-quarter (24%) indicated
that this was only “somewhat” so.

With respect to the two inappropriate strategies included
as a challenge, most registrars indicated that it was inappro-
priate to provide advice to avoid spicy foods (84%) with only
11% choosing this recommendation. Most registrars (87%)
ticked that a reduction in fruit intake was “not appropriate”
(which is in keeping with the dietary recommendation),
whilst 12% either did not know (5%) or rated this as being
appropriate to some degree (7%). Reduction of diet-soft
drinks drew a mixed response: 76% indicated that this was
appropriate to some degree, but 20% indicated that this was
not appropriate and 3% did not know.

3.4. Nonnutritional Lifestyle Strategies. Almost all GP reg-
istrars (98%) indicated that a daily 20-minute walk would
be highly (90%) or somewhat (8%) appropriate. A high
proportion of registrars (79%) also indicated that it would
be highly (25%) or somewhat (57%) appropriate to refer
the patients to an exercise physiologist, but 15% chose “not
appropriate” and 3% were unsure.

A free text box was also provided for respondents to
answer the question “At the consultation, what specific
actions or medications would you suggest that Mr. Jones
takes?” Only 19% of respondents wrote that smoking status
should be checked or acted on, while 31% specified “lifestyle

changes” of some sort, with 90% specifically mentioning
exercise.

3.5. Medication Use Suggested by GP Trainees. From the list
of given strategies, using some form of statin therapy to
lower the patient’s cholesterol levels was indicated to be
“highly appropriate” by only 8% of registrars but a further
42% chose “somewhat appropriate”; only 2% selected “not
appropriate.” In contrast, not a single respondent indicated
that antihypertensivemediationwas “highly appropriate” and
only 10% selected “somewhat” so, while 88% indicated that it
was “not appropriate” (2% were unsure). Most participants
(78%) indicated in their written comments that medication
would not be their first course of action.

3.6. Professional Development Relating to Effectiveness of
Lifestyle Strategies. Respondents were asked “Have you
undertaken any professional development activities related
to the effectiveness of lifestyle strategies to reduce cardiovas-
cular risk since graduating from medicine?” Just over half
responded in the affirmative (𝑛 = 38) (54%), whilst the
remainder responded negatively (41%) or could not recall
(5%).

3.7. Attitudes and Perceived Role of GPs in Provision of
Nutrition Advice to Patients. All the registrars responded
with “Yes” to the question “Do you think that a General Prac-
titioner has a role to play in the provision of nutrition/lifestyle
advice to their patients?” Space was also provided for com-
ments, and 20 participants indicated that they felt GPs had
an important role to play, in conjunction with other trained
allied health professionals, but time constraints and lack of
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Table 1: Confidence in providing nutrition recommendations to
patients.

Answer options Response, percent (𝑁 = 93)
Very confident 15%
Moderately confident 51%
Somewhat confident 29%
Little confidence 5%
Not confident at all 0%

nutrition skills were cited as impediments. The attitudes of
the GPRs are indicated by the following comments.

(i) “GPs have a very important role in providing this
advice” (18/20 respondents expressed some version of
this view).

(ii) “. . .I feel time is a large impediment in the GP’s ability
to provide complex nutritional advice to patients” (2/20
respondents expressed this view).

(iii) “Someone who lacks motivation and has no other
support outside their GP is unlikely to succeed in a
lifestyle change. I am frequently referring to dietitians
and exercise physiologists for patient support and
education” (one respondent).

(iv) “I think most medical school training needs to increase
the emphasis on nutrition and addressing lifestyle risk
factors” (one respondent).

(v) “. . .definitely a role but not one that many GPs are well-
equipped to carry out specifics of ” (one respondent).

3.8. Confidence in Providing Nutrition Recommendations.
Respondents were asked “How confident are you in provid-
ing accurate nutrition recommendations to patients?” Most
participants (95%) felt at least “somewhat confident” in their
ability to pass on accurate nutrition information to patients,
with 5% reporting “little confidence” (Table 1). There was
no relationship between the treatment options identified
correctly as “highly appropriate” and perceived confidence
(data not shown).

3.9. Referral to Allied Health Professionals. In the last 12
months, 95% of registrars reported referring patients to a
dietitian, 53% to an exercise physiologist, and 27% and 30%
to a nutritionist and a nurse (type of nurse unspecified),
respectively. Other health professionals utilized were per-
sonal trainers (16%) as well as diabetes educators, physio-
therapists, and gym classes (all less than 6%). Only three
participants indicated that they did not refer to any allied
health professionals. One provided the comment that choice
for referral was limited due to country location, but the same
person had recently referred to a dietitian, nurse, and exercise
physiologist.

3.10. Recollection of Curriculum Related to Nutrition to
Reduce Cardiovascular Risk during Initial Medical Training.
Respondents were asked “Were lifestyle strategies to reduce

34%

36%

30%

Did your medical school assessment require you to 
demonstrate your knowledge of the effectiveness of 

nutrition/lifestyle strategies to reduce cardiovascular risk?

Yes
No

Do not recall

Figure 2: Assessment of knowledge of nutrition/lifestyle strategies
to reduce cardiovascular risk by GP’s medical school.

cardiovascular risk highlighted during your initial medical
training?” The majority of registrars (84%) answered “Yes”
with only eight (9%) responding “No,” whilst seven (8%)
could not recall. In response to the question “Did your
medical school assessment require you to demonstrate your
knowledge of the effectiveness of nutrition/lifestyle strategies
to reduce cardiovascular risk?,” fewer registrars indicated that
they were able to recall being required to demonstrate this
knowledge: approximately one-third reported being required
to demonstrate their knowledge but two-thirds were either
not required to demonstrate nutrition knowledge or not able
to recall this (Figure 2).

4. Discussion

In this survey, Australian GP registrars were presented
with the scenario of a patient presenting after a health
screening which identified prehypertension, hyperlipidemia,
and overweight. It was found that the registrars’ nutrition
knowledge related to recommended strategies to reduce car-
diovascular risk was high for the long-established strategies,
including weight loss, increasing vegetables, and limiting
alcohol intake. Another long-term strategy, reducing total
fat, was rated as being highly appropriate by many (60%)
respondents, but more felt that reduction of saturated fat
in particular was highly appropriate, in keeping with the
recent recommendations by public health agencies [11, 12].
In terms of salt reduction, about half the group indicated
that salt reduction was highly appropriate but 10% thought
that it was inappropriate, despite the Australian Dietary
Guidelines recommendations to “Limit intake of foods and
drinks containing added salt” [11] which were particularly
relevant to the patient in the scenario with prehypertension.
As a comparison, a survey of Australian GPs published
in 2005 found that, of the 163 (45%) who completed a
questionnaire, only a minority strongly agreed that they
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would consider (37%) or provide (22%) nutrition counselling
for hypertension [13], while five years later only 34% of
patients with hypertension reported receiving advice from
GPs to reduce salt intake [7].

Less than one-quarter thought that it was highly appro-
priate to avoid all takeaway foods and thismay reflect the view
that some takeaway foods may be nutritionally acceptable or
that it is not necessary to avoid all takeaway foods.

In other knowledge areas, reducing refined sugar and
the use of diet-soft drinks had varying responses. This was
also true to some extent of the recommendation to reduce
fruit intake, where the desirable response was that this was
“not appropriate”; 7% of respondents suggested that this
was appropriate to some extent, while 5% ticked “do not
know.” This may reflect confusion around these issues and
indicates that GP registrars could benefit from receiving clear
guidelines on these topical nutrition issues.

It was reassuring that over 95% of GP registrars indicated
that they approved (either highly or somewhat) of referral
of the patient to a dietitian. This could indicate that, in
this group of relatively recent medical graduates, the ben-
efits of a multidisciplinary team-based approach to patient
management are supported. Such a conclusion appears to
be backed by the similarly high reported rate of referral to
other health professionals and aligns with the philosophy that
multidisciplinary care is seen as being critical to improving
the primary health care of Australia [14, 15].

There is evidence that medical graduates do not receive
sufficient training in nutrition throughout the world, includ-
ing Australia [9, 16, 17]. More than 80% of the registrars
in the present study recollected receiving education on
nutrition/lifestyle strategies to reduce cardiovascular risk, but
it is of concern that only one-third recalled being asked to
actually demonstrate their nutrition knowledge. In one other
study of GP trainees, in Netherlands, participants agreed
that a lack of nutrition training and education was a vital
influence on the extent of nutrition information given to
patients, the same barriers as for GPs in that country [18]. If
medical schools wish to ensure that all graduates exhibit basic
nutrition competencies, then it is fundamental that students
are provided with assessment opportunities to demonstrate
competency.

Policies in the UK clearly acknowledge the core respon-
sibilities of doctors to address nutrition in patient care [19].
It is clear that this group of GP registrars endorses the
importance that GPs play in providing basic nutrition and
lifestyle advice to their patients, but time and lack of nutrition
skills were cited as impediments. Most participants felt at
least “somewhat confident” in their ability to pass on accurate
nutrition information. These results confirm findings from a
recent survey conducted in New Zealand medical students
which indicated that this group has positive attitudes towards
andmoderate confidence in incorporating nutrition care into
practice [20]. Strategies to facilitate students’ confidence in
providing nutrition care are warranted and it is clear that
some ongoing nutrition education would be beneficial, given
the mixed knowledge of the health benefits of reducing salt,
the use of diet-soft drinks, and use of refined sugar.

One key limitation of this study is the low response
rate and small numbers of respondents. We suggest that
this small sample of GP registrars, who voluntarily com-
pleted this questionnaire, probably represents a “nutritionally
aware” group not representative of the general population
of Australian GP registrars. It seems likely that this select
group of relatively recent medical graduates displays greater
levels of nutrition knowledge and confidence compared to the
general population of GP registrars. There appear to be real
challenges to engaging GP registrars’ interest in delivering
nutrition/lifestyle support to their patients [21, 22].

5. Conclusions

In this study, voluntary participants in a survey of GP
registrars in Australia displayed an understanding of many
of the key dietary recommendations for reducing cardiovas-
cular risk, but there was a lack of consensus regarding the
recommendation for reduction of salt intake. There was also
a mixed level of confidence in providing nutrition advice.
Appropriate nutrition education prior to graduation and
postgraduation is recommended to ensure that GP registrars
develop the skills and confidence to support patients in
making healthy dietary choices.
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Nutrition education is an essential component of medical education if new physicians are to be equipped to address common
chronic diseases, including obesity and the associated diabetes, cardiovascular disease, and cancer.Mostmedical students recognize
this need and desire nutrition education; however, finding time in a medical school curriculum and funding are challenging.
Available, free online resources and small group exercises can be utilized to provide basic, up-to-date nutrition information to
medical students.

1. Introduction

Many of the health care challenges in the United States could
be modified by nutrition changes [1]. Poor nutrition and
lifestyle choices leading to obesity are a component of risk
for many diseases including diabetes, some cancers, osteo-
porosis, and cardiovascular disease [1]. Improving nutrition
and lifestyle choices could lower the morbidity and costs
associated with disease.

West Virginia is an example of a state withmultiple health
care challenges that might be modified by nutrition change.
West Virginia is one of only two states in the US with an
adult obesity rate of greater than 35% [2]. Additionally, the
state records high rates of diabetes and heart disease. In
2012, West Virginia had an age adjusted rate of diabetes of
11.1/100 compared to 9.0/100 in the US [3]. Also, diabetes-
associated end stage renal disease was 185/100,000 compared
to 164/100,000 in the US in 2011 [3]. West Virginia was 7th
in the US for mortality from heart disease at 208.1/100,000

compared to 170.5/100,000 in the US overall [4]. Some of the
risk for the statistically high instance of obesity, diabetes, and
heart disease inWest Virginia could be reduced by preventive
care associated with improving the nutritional status of the
population.

West Virginia has a high rate of poverty (17.9% of persons
live in poverty compared to 15.4% in the US as a whole [5])
and almost 54% of the population lives in rural areas [6].The
additional stress of poverty and the rural character of the state
make preventive care both difficult (people tend to not go
to the doctor until feeling sick) and critical to the health of
West Virginians. Improving the nutritional status could be an
effective way to lower the rates of obesity, heart disease, and
diabetes in the state and to decrease the resultingmedical care
costs [7].

Marshall University Joan C. Edwards School of Medicine
(JCESOM) is one of 3 medical schools in West Virginia. The
mission statement declares that JCESOM seeks to “create a
center of excellence in primary care in rural underserved
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areas” to serve the needs ofWest Virginians. JCESOM admits
approximately 75 students to medical school each year; on
average 60% of these students are residents of West Virginia.
The 2010–2014 graduation questionnaires showed that almost
30% of the 2010–2014 graduating classes stated a desire to
remain in the state to deliver healthcare to the people ofWest
Virginia.

Family physicians are a logical source for nutritional
information and most (72% or more) [8] physicians feel that
it is their responsibility to provide nutritional information as
they treat their patients with chronic diseases. However, there
are barriers to providing nutritional education.These include
the limited time of office visits, the lack of reimbursement
for nutritional counseling [9], and perceived noninterest or
noncompliance of the patient [10]. One survey reported that
only about 10% of physicians provided dietary advice to
80% or more of their patients [10]. Another study reported
that when knowledgeable physicians counseled their patients
about dietary change, there were significant weight losses and
reductions of body mass index [11] to reduce the patients’
risk for cardiovascular disease. However, many physicians
feel inadequate to discuss obesity and related health problems
with their patients [12]. Thus, if students are being trained
to serve the health care needs of rural populations, then it is
important that physicians receive the nutrition training to be
able to deliver nutrition education to patients for prevention
of prevalent chronic diseases.

In 1998, the NIH funded the first 10 Nutrition Academic
Awards (NAA) with the goal of developing and enhancing
nutrition curricula for medical students, residents, and prac-
ticing physicians [13]. Eleven additional institutions received
NAA funding in 2000, with all funding concluded in 2005
[14]. The NAA was successful in the NAA funded schools
as all of these schools integrated nutrition education into
the curriculum; local and national websites were developed
and about 50% of medical students had the perception that
nutrition education was adequate [14]. However, in 2004, in
the non-NAA institutions, less than 30% of students felt that
their nutrition education was adequate [14].

To address the need for nutrition education, the NIH
funded Nutrition in Medicine (NIM) Project was developed
to provide access to up-to-date nutrition education for
medical students [15]. The materials were initially developed
as CD ROMs that were distributed free to medical schools. It
was found that faculty commitment and trainingwere needed
for these modules to be successfully used as a resource [15].
In a further evolution, the modules were adapted to a free
website, accessible to all registered medical students [16].The
case based educational modules are complete and do not
require specialized faculty members for nutrition education
of students, eliminating many of the cost associated barriers
to nutrition education.

At JCESOM, we use a combination of nutrition specific
lectures and learning exercises, nutrition information inte-
grated into organ system education, and the NIMmodules to
provide nutrition information in a cost-effective manner.The
aim of this research was to identify the nutrition education
sessions and the nutrition related competencies that were
addressed during medical school and to report the students’

perceptions of the adequacy of nutrition education during
their medical school career.

2. Methods

The JCESOM curriculum map (which describes the content
of all education sessions) was queried and relevant faculty
members were interviewed, as needed, to identify nutrition
related sessions during medical school years 1 through 4.
Additionally, the syllabi of the required basic science and
clinical educational activities were reviewed for pertinent
nutrition content and the course directors were interviewed
to confirm content identified in the syllabi.

The JCESOM Core Competencies were reviewed to
identify nutrition related competencies and the expected
progression of knowledge during medical school.

A nutrition education survey was designed to identify
nutrition attitudes, perceived adequacy of education, and
basic nutrition knowledge of current JCESOM medical
students. This survey used many of the questions in the
survey developed by Walsh et al. [17]; permission from the
authors was obtained. The Nutrition Survey was available
on SurveyMonkey from 1 December to 18 December, 2014.
Requests to participate in the Nutrition Survey were sent by
email to all year 1 to year 4 medical students, about 300 in
total. Respondents were able to rate their agreement with
both positive and negative statements related to their nutri-
tion education on a 5-point Likert scale (strongly disagree,
disagree, neutral, agree, and strongly agree).

This study was reviewed and approved as an exempt study
by the Marshall University Institutional Review Board. No
personal identifying data were collected.

3. Results

3.1. Nutrition Education Sessions during Medical School.
Table 1 summarizes the nutrition education sessions, the total
hours in each academic year specifically associated with
nutrition education, the pedagogy used, and the assessment
method of each session.

3.2. Nutrition Related Competencies. Table 2 lists the nutri-
tion related competencies expected of medical students and
the increasingly proficient outcomes expected of students at
the end of each year of their education.

3.3. The Nutrition Education Survey. A total of 69 students
(about 23% of the student population) responded to the
survey. Of the respondents, 32.1% were year 1, 22.6% were
year 2, 13.2% were year 3, and 32.1% were year 4 medical
students. Of students who responded, 18 students (26%) did
not respond to the questions related to nutrition knowledge;
all 69 students answered the nutrition attitude questions. 53%
of the respondents were male while 47% were female.

3.4. Student Perceptions about Nutritional Education (from
Survey). The complete results of the attitude questions are
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Table 1: Summary of nutrition learning activities duringmedical school years 1–4 atMarshall University Joan C. Edwards School ofMedicine.

Year level Number of
hours Topic Pedigogy1 Assessment

1 1 Introduction to nutrition Lecture Written test
1 1 Vitamins and minerals Lecture Written test
1 1 Cancer nutrition Lecture Written test

1 1 in class, 2
outside class Modification of disease by diet2 Small group exercise Presentation to

class

1 2 outside
class NIM module: cardiovascular disease: lipoproteins Independent learning In-module test

1 1 Clinical correlate: lipids and cardiovascular disease Lecture

1 2 outside
class NIM module: diabetes: nutritional mechanisms Independent learning In-module test

1 1 Clinical correlate: diabetic ketoacidosis Lecture

1 2 outside
class

NIM module: nutrition in pregnancy or nutrition and
aging: mind and body Independent learning In-module test

1 2 outside
class NIM module: module of choice Independent learning In-module test

1 2 in class Clinical correlation: nutrition and obesity Lecture

1 2 in class Obesity as a risk factor for disease3 Small group exercise
and role play

Presentation to
class

1 1 Endocrine histology Lecture Written test
1 1 Clinical correlate: lipids and cardiovascular disease Lecture

1 1 Diabetes and metabolic syndrome: new information on
dietary management

Large group
discussion

Participation in
discussion

Total year 1 23
2 4 Anemia Small group Written test
2 2 Nutritional disorders Independent learning In-module test

2 1 Congenital malformation of the nervous system Case based
instruction Written test

2 1.5 Breast diseases Lecture Written test
2 1 Diabetes in adults Lecture Written test
Total year 2 9.5
3 or 4 1 Hyperlipidemia (dietary management) Lecture Written test
3 or 4 1 Newborn lactation and nutrition Lecture Written test
3 or 4 1 Breastfeeding Lecture Written test
3 or 4 1 Anticipatory guidance Lecture Written test
3 or 4 1 Eating disorders Lecture Written test
3 or 4 1 Enteral and parenteral nutrition Lecture Written test

Total year 3 or 4
Up to 6

depending on
rotations
selected

1Pedagogy used, as defined by Medbiquitous [18].
Case based learning: the use of patient cases (actual or theoretical) to stimulate discussion, questioning, problem solving, and reasoning on issues pertaining
to the basic sciences and clinical disciplines.
Independent learning: instructor- or mentor-guided learning activities to be performed by the learner outside of formal educational settings (classroom, lab,
and clinic) with dedicated time on learner schedules to prepare for specific learning activities.
Large group: an exchange (oral or written) of opinions, observations, or ideas among a large group [more than 12 participants], usually to analyze, clarify, or
reach conclusions about issues, questions, or problems.
Lecture: an instruction or verbal discourse by a speaker before a large group of learners.
Role play: the adopting of or performing the role or activities of another individual.
Small group: an exchange (oral or written) of opinions, observations, or ideas among a small group [12 or fewer participants], usually to analyze, clarify, or
reach conclusions about issues, questions, or problems.
2Session description: each groupmust find out themolecular basis of the disease and of the interventions and then design a suitable, affordable diet and identify
additional resources accessible to the rural West Virginia patient. Results are presented to the whole class.
3Session description: each group must identify molecular contributions of obesity to one of 10 diseases and then role-play a physician office counseling session
for the whole class.
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Table 2: Medical knowledge nutrition related competencies and progression during years 1–4 of medical school1.

Competency Outcome year 1 Outcome year 2 Outcome year 3 Outcome year 4
Explain various causes
(genetic, developmental,
metabolic, toxic,
microbiologic,
autoimmune, neoplastic,
degenerative, behavioral,
and traumatic) of major
diseases and conditions
and the ways in which
they operate on the body
(pathogenesis).

Recognize variations of
normal development and
function of organs and
systems due to various
causes.

Describe the various
causes of disease and how
these are manifest in
organ system dysfunction.

Explain the
pathophysiologic factors
underlying the clinical
manifestations of
common disease

Discuss the pathogenesis
of major conditions
related to area(s) of
specialty/disciplinary
interest.

Identify the proximate
and ultimate factors that
contribute to the
development of disease
and illness and that
contribute to health status
within and across
populations regionally,
nationally, and globally.

Recognize the genetic
basis of disease and
complex interaction with
social conditions and life
experiences.

Discuss the effects of
socioeconomic status,
diet, exercise, gender, and
age on health and disease.

Describe the determinants
of health and disease and
provide specific examples
of how these determinants
influence health outcomes
in common/major
diseases.

Discuss social conditions
and behaviors that
predispose patients to
disease and decreased
function (e.g., alcohol
addiction and obesity).

List major contributors to
health and disease in
populations including
mechanisms of action.

Describe the determinants
of disease and health for
major clinical situations
prevalent in WV
(including regional
variation), nationally and
globally

Recognize the influence of
common health
determinates and illness
on patients.

Integrate knowledge of
social conditions and
behaviors that predispose
patients to disease and
decreased function into
the managements plan for
individual patients.

Implement interventions
to reduce the impact of
disease determinants (or
improve the likelihood of
health improvements)
within patient care.

Recognize the medical
consequences of
common societal
problems.

Describe the impact on
health of life experiences,
poverty, education, race,
gender, culture, crime, and
the health care system.

Recognize the
contribution of social
conditions and problems
to the health and disease
outcomes of patients.

Create
discharge/management
plans that address the
impact of social
conditions and problems
on patients.

Describe strategies to
ameliorate the impact of
social conditions and
problems on the health
and disease outcomes of
patients.

1From http://jcesom.marshall.edu/media/41654/CoreCompetencies MK.pdf.

shown in Table 3. Some specific results will be highlighted
below.

3.4.1. Attitudes about Presentation of Nutrition Advice to
Patient. Questions 1 to 5 show that most (70 to 80%) of stu-
dents thought that preventive health and nutrition education
was an important part of the physicians job and worth the
time and effort.

3.4.2. Perceived Competence to Advise Patients. More than
half of students did not think they were competent to advise
patients about nutrition (question 6). This belief is also
reflected in question 9, in that 80% were neutral or thought
that physicians were not adequately trained to advise patients
in nutritional choices and in the overall score of 65% on the
nutrition knowledge questions.

3.4.3. Perceived Influence of Nutrition Attitudes of Patient.
Questions 7, 8, and 10–15 address the importance of both
physician and patient attitudes toward making nutrition
changes. Most students thought that physicians could have
a positive influence on adapting healthy lifestyles in their
patient.

3.4.4. Adequacy of Nutrition Education (Quantity and Qual-
ity). In questions 16 and 17, almost 50% of students indi-
cated dissatisfaction with both the quality and quantity of
their nutrition education. JCESOM uses an organ system
organization of the curriculum which could make it difficult
to recognize nutrition specific material. Students suggested
that more nutrition information be integrated into organ
system based instruction as well as separate, specific nutrition
classes (questions 18 and 19). The amount of online material
seems adequate (question 20) but students would have liked
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Table 3: Results of the Nutrition Survey.

Strongly
disagree

%
count

Disagree
%

count

Neutral
%

count

Agree
%

count

Strongly
agree
%

count

Total
count

Weighted
average

(1) Preventive health care is boring. 43.48%
30

40.58%
28

8.70%
6

2.90%
2

4.35%
3 69 1.84

(2) Nutrition counseling should be part of routine care
by all physicians, regardless of specialty.

1.45%
1

8.70%
6

14.49%
10

33.33%
23

42.03%
29 69 4.06

(3) Nutrition counseling is not an effective use of my
professional time.

40.58%
28

36.23%
25

15.94%
11

2.90%
2

4.35%
3 69 1.94

(4) I have an obligation to improve the health of my
patients including discussing nutrition with them.

2.94%
2

0.00%
0

7.35%
5

42.65%
29

47.06%
32 68 4.31

(5) All physicians, regardless of specialty, should
counsel high-risk patients about dietary change.

1.45%
1

7.25%
5

14.49%
10

28.99%
20

47.83%
33 69 4.14

(6) I am confident of my ability to counsel patients
about nutrition.

4.35%
3

24.64%
17

30.43%
21

31.88%
22

8.70%
6 69 3.16

(7) Patient motivation is essential to achieving dietary
change.

0.00%
0

0.00%
0

4.35%
3

28.99%
20

66.67%
46 69 4.62

(8) A change toward a healthier lifestyle is important at
any stage of life.

0.00%
0

1.45%
1

1.45%
1

28.99%
20

68.12%
47 69 4.64

(9) Most physicians are not adequately trained to
discuss nutrition with patients.

1.45%
1

13.9%
9

30.43%
21

34.78%
24

20.29%
14 69 3.59

(10) Specific advice about how to make dietary changes
could help some patients improve their eating habits.

0.00%
0

1.45%
1

8.70%
6

40.58%
28

49.28%
34 69 4.38

(11) Patients need ongoing counseling following my
initial instruction to maintain behavior changes
consistent with a healthier diet.

0.00%
0

1.47%
1

13.24%
9

47.06%
32

38.24%
26 68 4.22

(12) Physicians can have an effect on a patient’s dietary
behavior if they take the time to discuss the problem.

2.90%
2

2.90%
2

13.04%
9

47.83%
33

33.33%
23 69 4.06

(13) For most patients, health education does little to
promote adherence to a healthy lifestyle.

7.25%
5

43.48%
30

31.88
22

11.59%
8

5.8%
4 69 2.65

(14) After receiving nutrition counseling, patients with
poor eating habits will make major changes in their
eating behavior.

10.14%
7

31.88%
22

52.17%
36

4.35%
3

1.45%
1 69 2.55

(15) My patient education efforts will be effective in
increasing patients’ compliance with nutritional
recommendations.

1.47%
1

14.71%
10

39.71%
27

36.76%
25

7.35%
5 68 3.34

(16) I am satisfied with the quantity of my nutrition
education.

11.59%
8

37.68%
26

24.64%
17

20.29%
14

5.8%
4 69 2.71

(17) I am satisfied with the quality of my nutrition
education.

11.76%
8

36.76%
25

22.06%
15

22.06%
15

7.35%
5 68 2.76

(18) My medical school nutrition curriculum should
have had more time specifically dedicated to the topic of
nutrition (independent of organ system based studies).

5.80%
4

18.84%
13

15.94%
11

43.48%
30

15.94%
11 69 3.45

(19) My medical school nutrition curriculum should
have had more nutrition content formally integrated
into the organ system based courses.

1.45%
1

15.94%
11

18.84%
13

44.93%
31

18.84%
13 69 3.64

(20) My medical school nutrition curriculum should
have included more online materials available for
independent study.

18.84%
13

33.33%
23

28.99%
20

14.49%
10

4.35%
3 69 2.52

(21) My medical school nutrition curriculum should
have included more material relevant to my personal
health and well-being.

0.00%
0

20.29%
14

24.64%
17

40.58%
28

14.49%
10 69 3.49
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Table 3: Continued.

Strongly
disagree

%
count

Disagree
%

count

Neutral
%

count

Agree
%

count

Strongly
agree
%

count

Total
count

Weighted
average

(22) My medical school nutrition curriculum should
have been more scientifically rigorous.

8.70%
6

33.33%
23

24.64%
17

26.09%
18

7.25%
5 69 2.90

(23) My medical school curriculum had too many
hours of nutrition specific education.

20.29%
14

53.62%
37

23.19%
16

1.45%
1

1.45%
1 69 2.10

(24) My medical school curriculum did not have
enough nutrition specific education.

1.45%
1

18.84%
13

23.19%
16

44.93%
31

11.59%
8 69 3.46

(25) My medical school curriculum had little or no
nutrition education after the first year.

7.25%
5

7.25%
5

40.58%
28

24.64%
17

20.29%
14 69 3.43

more personally relevant material (question 21). Individual
analyses of question 25 (nutrition education after the first
year) show that 14 of 28 students who responded with a
neutral answer were first year students and would not have
had knowledge of curriculum in later years.

3.4.5. Nutrition Knowledge. Ten general questions were used
to assess basic nutrition knowledge. There was an overall
score of 65.6% among the 51 students who attempted the
knowledge questions. It seems likely that the 18 students who
skipped the knowledge questions did not think they knew the
answers. Had they attempted the questions it is likely that the
overall average would have further decreased.

3.4.6. Specific Suggestions for Improving Nutrition Education.
There were only 5 different suggestions for improving nutri-
tion education. These were (1) clinically relevant nutrition
education for weight management and disease process mod-
ification which would be beneficial; (2) addressing cultural
issues in nutrition. For example, a module comparing “diet
fads” and popular trends about which our patients might
ask (Atkins, disease specific diets, avoidance of certain food
groups in autoimmune conditions, etc.) would be useful
information; (3) During our first year we had the program
director from Marshall nutrition talk to us. Additional
lectures from a dietician with diet information relevant to
organ systems would be appreciated; (4) not only nutrition,
but advice on exercise regimens. Both are key to a healthy
lifestyle. The nutrition education we received as MS1 was
all biochemically based. If you want to be proficient for
your patients, then you had to independently explore this
topic and assess the current literature (which, by the way,
is drastically different than what most physicians preach to
patients); (5) more accurate and up-to-date information in
the lecture material; material should address recent studies
about nutrition.

4. Discussion

Many of the health challenges for the US could be modified
by changing the diet and exercise practices of the population
[7]. Since physicians can be instrumental in changing diet
behaviors [11, 19], nutritional information is an important

component ofmedical student training [20, 21].The resources
of JCESOM, as of many medical schools, are, however, lim-
ited. Marshall University does have a Dietetics Department
within the College of Health Professions.This program offers
both Bachelor’s and Master’s degrees in Dietetics. Still, this
school is not part of the medical school; thus access to these
nutrition experts for our medical students is limited. As a
courtesy, the Chair of the Dietetics Department does present
an obesity lecture to our first year medical students. The
remainder of the nutrition related material during the first
block of the first year is presented by Biochemistry Faculty.
As can be seen in Table 1, most of the focused nutrition
information is taught during the first year of medical school.

Table 1 also highlights the variety of pedagogy used to
present nutrition content. The varied pedagogy is intentional
and is meant to enhance learning. Results of other researches
indicate that a mix of pedagogical styles better meets the
needs of various learning styles of students [22]. Typically, lec-
tures are used to introduce material and provide background
for clinical relevance. The use of the Nutrition in Medicine
materials enables us to present high quality, up-to-date
nutrition education without the presence of nutrition experts
on School ofMedicine faculty [23].TheNutrition inMedicine
web-based materials also contribute to the development of
“life-long learning” skills. By assigning modules especially
applicable to specific health topics (diabetes, cardiovascular
disease, nutrition in pregnancy, or aging) and allowing
selection of a module of interest, all students get both basic
and individually tailored nutrition education. Students learn
better if they are motivated, actively engaged, and personally
invested. The use of independent learning pedagogy is based
on three core elements: presenting the information in small
bites, making learning self-paced by the learner, and provid-
ing immediate feedback to the learner using the built in self-
assessment. The independent learning method of teaching,
reinforced with immediate question/answer feedback, helps
build a knowledge base and critical thinking skills [21].

Clinical correlate lectures by physicians allow students
to ask questions, obtain response from clinicians, and pro-
vide reinforcement of the NIM material. The use of small
group and role playing exercises enhances learning using
peer teaching, a technique beneficial to both “teacher” and
“learner” [24].
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Almost 50% of students were dissatisfied with both the
quantity and quality of their nutrition education during
medical school. While somewhat alarming, this also means
that 50% of the students were neutral or thought that
the quantity and quality of their nutrition education were
adequate, a fraction similar to that after completion of the
NAA in schools that received that award and much better
than the 30% of satisfied students in schools that did not
receive the award [13].

Our students largely agreed with previous studies of
practicing physicians in that they felt that a physician could
influence a patient’s nutrition choices [11] but that they
felt inadequate to present nutrition and obesity information
to patients [8, 12]. The students also desired more nutri-
tion information during their undergraduate education. As
faculty members and curriculum planners, the challenge
remains of finding the time to include nutrition education in
an already packed medical school curriculum and to help the
students recognize the nutrition education that they receive.

5. Conclusions

Limitations of this study are that the conclusions of this study
are limited by the restriction to one medical school with
a smaller population than many medical schools, the rural
environment, and by the limited response of the students.
However this study does demonstrate that the nutrition
education can occur without incurring large additional costs
though time for the sessions must be found within the
curriculum.

Medical students realized the need for nutrition educa-
tion in their medical school curriculum and the need for
physicians to provide this information to their patients. Using
online resources and small group exercises, basic nutrition
education can be addressed by faculty members who are not
nutrition experts. Most medical students desire additional
nutrition education; however a challenge remains for finding
the time to include this information in the medical school
curriculum.
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Nutri One-on-Onewas a programwith the aim to positivelymodifymedical clinic patients’ nutritional habits and lifestyles through
a brief one-on-one health coaching session. Each session was conducted by utilizing motivational interviewing techniques to allow
for tailored nutrition education and goal setting. These sessions were followed by a phone call to participants at 1 month following
the session. The outcomes assessed were participant perception of achieving personal nutrition and lifestyle goals, retention of
knowledge, and participants’ satisfaction with the program. Physicians working in the clinic were assessed for satisfaction with the
program. Most of the physicians were generally satisfied with the program and found it to be an asset to their practice. Participants
perceived that they achieved their goals, were pleased with the program, and retained knowledge.

1. Introduction

Obesity is a major health problem across the world, currently
affecting two-thirds of U.S. adults [1]. The continual rise in
obesity indicates a need for radical change. Currently, there
are a variety of factors contributing to the issues of obesity;
however, lack of knowledge about nutrition, poor portion
control, lack of self-efficacy, and lack of access to nutrition
education seem to be themain contributors especially among
the low income populations [2]. Therefore, interventions are
needed in low socioeconomic, underserved communities.

Evidence shows that providing lifestyle change education
and dietary modifications have a notable effect on health
outcomes and specifically obesity rates [3]. Primary health-
care settings are ideal locations for addressing the issues of
obesity and its comorbidities [4]. Primary care physicians are
well situated for effective lifestyle counseling and nutritional
education provision. However, a U.S. national survey reveals
that “there is a continuing failure to incorporate weight
management into clinical medicine practice, especially that
of primary care” [4].

Interventions need to be tailored specifically to the
individual and nutritional counseling needs to be directed
in a way that each participant can adequately address his
or her habits, nutritional knowledge, perceived obstacles,
self-efficacy, confidence, motivation, and physical concerns
in order to be successful [2]. The quality of education and
counseling is more important than the quantity or length
of the intervention. In fact, evidence shows that even brief
meetings with physicians or healthcare professionals show
promising lifestyle change effects and “even interventions
as short as three minutes can significantly increase change”
[3]. However, when addressing duration of interventions
it is important that the counseling session is long enough
to address client needs, barriers, knowledge deficits, and
individual goals [5].

Coach-led one-on-one interventions demonstrate statis-
tically significant effectiveness. This is exemplified by the Ma
et al. study where 7% of the initial target weight loss goal
was achieved by 37% of the one-on-one coach-led inter-
vention participants compared to only 14.4% of the self-led
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participants [4]. In addition,many studies fromUSA,Nether-
lands, Republic of Korea, UK, Germany, and Australia evalu-
ate the continual promising effects of one-on-one interven-
tion on health behavior and the effective elements of brief
intervention overall [2–10].

Effective goal setting uses the “SMART framework:mutu-
ally establishing behavioral goals that are specific, measur-
able, achievable, rewarding, and timely” within a one-on-one
setting [11]. It is important that the goals determined by the
individual are achievable. It is the responsibility of the health
coach or healthcare professional to make sure that each goal
is connected to outcomes and a reasonable time frame for
achievement is established.

Motivational interviewing is a behavior change approach
that has been used to promote weight loss and embraces the
5Asmodel.Thismodel is comprised of “five key components:
ask, assess, advise, agree, and assist. The model implements a
process of counseling that is rooted in the theories of behavior
change such as self-management support, readiness assess-
ment, behaviormodifications, and self-efficacy enhancement.
Motivational interviewing is an evidence-based interview-
ing method that utilizes patient-driven behavior change to
sustain ideal outcomes [11].” The motivational interviewing
technique has shown to result in a 1.6 kg greater weight loss
within the first three months of counseling, than in partici-
pants who do not receive the motivational interviewing [1].
Therefore, motivational interviewing is an effective method
to implement during obesity and nutrition counseling.

Perkins-Porras et al. suggest that behavioral counseling
will have different effects or outcomes depending on the
baseline stage of readiness in the individual [2]. In order to
provide tailored and effective intervention methods specific
to the individual, the baseline stage must be determined.
The stage of readiness of a person to change dictates which
behavior change strategies to use. Motivational interviewing
works particularly well for those who are least ready to
change.

Glanz et al. state the following: “a comprehensive nutri-
tion intervention in the community requires a multistep
approach, including changing social norms and organiza-
tional and environmental factors.” Therefore, visible and
quantifiable change can be expected to come with time [12].
This study of medical clinic patients focused on the effects
of one-on-one counseling with a follow-up on achieving
their health goals, nutritional knowledge, and overall medical
clinic visit satisfaction.

2. Methods and Materials

The Nutri One-on-One nutrition education sessions were
conducted at four of the Philadelphia College of Osteopathic
Medicine (PCOM) healthcare centers, which primarily pro-
vide services to the medically underserved populations. The
attending physicians at these healthcare centers volunteered
to identify and recruit their patientswithmetabolic syndrome
for this study and to fill out a survey at the end of the
study. The overall study subjects included adults over the age
of eighteen years in healthy mental capacity and exhibiting

Table 1: Readiness scores.

Score given
Not Ready 1
Moderately Ready 2
Ready 3
Currently Making Change 4
Actively Making Change and Pursuing New Change 5

one of the five major complications of metabolic syndrome.
Subjects were informed of the goals and purpose for theNutri
One-on-One study, asked to give verbal consent to partici-
pate, and given the opportunity to withdrawal from the study
at any time. This project was approved by the Institutional
Review Board of PCOM with ethical considerations.

During nutrition education sessions the health coach gave
a brief introduction, explaining the major goals of the study.
The subjects were informed of what was expected and of the
length of time it would require to complete the session. Par-
ticipating subjects were also informed of their opportunity
to withdraw at any time during the intervention including
the one-month follow-up. After the subjects consented, the
health coach began to discuss the subject’s lifestyle andmajor
health concerns in the one-on-one environment. A personal
health and social history was obtained. This information was
then used and discussed by both the health coach and the
subject to isolate any major health, nutrition, or lifestyle
concerns. Then a health form was filled out that included
the subject’s primary health goal, readiness score, and three
health actions. The subjects were encouraged and guided by
the health coach to set one primary health goal. This goal
was to be relevant to the subject’s medical conditions and
deemed obtainable by both the subject and the health coach.
No specific criteria were set in deeming a health action as
“personally obtainable”; however, through discussion with
the subject the health coach and subject agreed that the health
actions were attainable.

A readiness score value was determined for each subject
(Table 1). The stages of change model, which addresses the
readiness to change in individuals, was first utilized to treat
alcoholism and has recently been applied to dietary behavior.
The model consists of “five distinct stages: precontemplation
(unaware, not interested in change); contemplation (thinking
about change); preparation or decision (making definite plans
to change); and action (actively modifying and preventing
relapse)” [12]. People vary in their readiness for behav-
ior change in relation to attempting dietary change over
time; therefore, methods and steps used to promote healthy
changes need to evolve with the individual’s progression on
the readiness scale.

This score gave a baseline stage of readiness for each
participant. The health coach then assessed the health form,
subject’s health issues, metabolic complications, and primary
goal to determine which nutrition education lesson plan to
give.

There were ten nutrition education lesson plans available
to each subject: Eat Better, Eat the Right Salt, Healthy
Portions, Holiday Healthy Eating, Get Active, Lowering
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Cholesterol, Stop Smoking, Eat the Right Carbs, Cooking
Class, and Lowering Caloric Intake. The nutrition education
lesson plan took approximately fifteen to twenty minutes to
deliver and tailor to each individual subject. The nutrition
education lesson plan the subject chose was used as a
basis for collaboratively determining three health actions
associatedwith his or her primary goal.Thehealth coach then
guided the subject by ensuring that the health actions were
reasonable, would result in observable positive outcomes, and
were perceived as obtainable by the subject.

After completion of the goal setting and health action
activities the subject was given a take home flyer relevant
to the nutrition education lesson plan received. At the
conclusion of the session, the subject was asked to complete
a Patient Satisfaction Survey. The survey contained five
questions addressing the patient’s overall satisfactionwith the
initial session experience. Participating subjects were asked
to report a score, one (strongly disagree) to five (strongly
agree), reporting their perception of whether they learned
something new, received valuable information, could apply
what they learned to achieve a goal, thought the session was
long enough to encourage change, and considered the session
to be an asset to their doctor’s visit.

A follow-up telephone call was conducted approximately
one month after the initial session, when the health coach
discussed the patient’s perceived progress towards his or
her overall primary goal, questions, concerns, and obstacles
encountered by the subject. The purpose of the one-month
follow-up telephone call was to provide continued support
and accountability for each subject. The health coach asked
the subject to assess how well he or she accomplished each of
their three health actions.This was a self-reported score given
on a scale of 1 (10% completion of the health action goal) to 10
(100% completion of the health action goal) for each action.
The health coach then asked the subject if completing his or
her health actions and primary goal were still a priority.

Next the health coach instructed the subject to evalu-
ate the value and effectiveness of the Nutri One-on-One
Program. The subject gave his or her response to a Likert
scale, 1 (not at all valuable) to 5 (extremely valuable). The
health coach asked the subject to evaluate his or her overall
success in obtaining the three health actions set at the initial
session. This self-reported score was also given on a scale,
1 (not at all valuable) to 5 (extremely valuable). The health
coach then asked the subject if he or she had taken any
other additional actions towards improving his or her health.
This yes or no response allowed the health coach to assess
how motivated for healthy change the patient was and again
answer any questions the subject might have concerning
nutrition or further implementation of new goals. At the end
of the follow-up the health coach delivered a five-question
multiple-choice quiz to the subject. Each of the five questions
directly corresponds to one of the five major key messages
learned in the nutritional education lesson plan that the
subject received during the initial session. The purpose of
the educational assessment was to address the key topics
learned in the initial session, reinforce the knowledge with
the subject, and correct any misconceptions he or she might
have. With every question the health coach explained why

Table 2: Educational lesson plans.

Lesson given Frequency (%)
Eat Better 2 (3%)
Eat the Right Salt 5 (7%)
Healthy Portions 55 (75%)
Holiday Eating 0
Get Active 1 (1%)
Lower Cholesterol 7 (10%)
Stop Smoking 0
Reduce Sugar 0
Cooking Class 3 (3%)
Lower Your Calories 1 (1%)

the answer given by the subject was correct or incorrect,
ensuring that the information was thoroughly understood
and properly applied to the subject’s nutritional habits and
knowledge.

At the conclusion of the Nutri One-on-One study, the
participating PCOM physicians were given two weeks to
fill out an anonymous Physician Satisfaction Survey. The
survey addressed the perceptions and attitudes the attending
physicians had towards the study, their perceived success of
the Nutri One-on-One program, the benefit provided to the
patients, and the benefit provided to the healthcare center.

In summary, there were four assessment tools used
throughout the Nutri One-on-One study. These were as
follows: (1) Patient Satisfaction Survey, (2) educational assess-
ment, (3) subject goal setting and readiness assessment,
and (4) Physician Satisfaction Survey. A fifth assessment
tool, subjects lab values, was omitted before the start of the
study due to inability to schedule clinical follow-ups during
this study to obtain anthropometric values after the initial
meeting.

3. Results

A total of 74 subjects participated in the Nutri One-on-One
study, 48 (65%)were female and 26 (35%)male.The age range
was 21 to 79 years of agewith an average subject age of 52 years
and a standard deviation of ±0.13. A majority of the subjects
were hypertensive (77%) and/or obese (86%). Diabetes type 2
(53%) was also prevalent among the population, but only 11%
of the subjects suffered from heart disease. Of the educational
lesson plans a majority (75%) of the subjects chose the
“Healthy Portions” lesson plan (Table 2).

Through collecting information for the health form in the
personal health and lifestyle history, it was observed that a
majority of the participants had good knowledge of healthy
foods and how to cook them. Many of the participants (53%)
suffered from Diabetes type 2 and were enrolled in diabetic
nutritional classes by their health care insurance companies
prior to the study. The number of participants previously
enrolled in nutritional classes was not collected, nor was their
preexisting nutritional knowledge measured; the nutritional
coach purely used this information to further individualize
the lesson plan.
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Table 3: Patient perceived intervention value.

Frequency (%)
Not Valuable 0
Very Small Value 0
Somewhat Valuable 6 (12%)
Moderately Valuable 14 (27%)
Extremely Valuable 31 (61%)
Total # of Subjects 51 (100%)

A readiness score was assigned to each subject at the
intervention. Only 9% of the subject population were not
ready to make any nutrition change. The remaining 91% of
the subject population were ready to make varying degrees of
nutritional change.The average readiness to change score was
a 3, ready to make change (on a scale of 1–5).

The Patient Satisfaction Survey assessed patient satisfac-
tion. 86% of subjects reported that the information received
was very valuable to their overall health, 80% stated that they
could utilize the information received to ensure successful
outcomes for their set goals, and 88% of the subject popula-
tion reported that the intervention was long enough to create
a positive behavioral change.

At the follow-up telephone calls, the percentages of the
goals met were determined. At 100% all of the subjects’ set
goals would have been achieved and fulfilled. This is a self-
reported and self-rated score given at the one-month follow-
up. The participants rated their success for each goal from
0% (none) to 100% (all) and an overall average was obtained
from all three health goals. On average, subjects met their
three health action goals at 63% ± 5%. One subject achieved
his goals only to 17% and another felt that she had achieved
her set goals to 97%. The study did not collect objective
data on indices to measure their accomplishment of the
goals. It solely asked the participant how they perceived their
achievement of the goals. A total of 22 subjects were lost after
the intervention due to inability to reach them for the follow-
up telephone call.

The subjects related how they felt about goal priority at the
follow-up call. 98% of participants reported that their health
goals were still a priority one month after the intervention.
Table 3 shows the participants perceived overall value of the
intervention at the one-month follow-up session. 100% of the
subject population found the intervention to have some value
in facilitating nutrition change.

When asked during the follow-up telephone call if their
primary health goal was achieved, 90% of subjects reported
some success in achieving their goals and only 10% reported
not being successful at all with goal attainment. A nutrition
education assessment was also administered at the follow-
up telephone call. Each subject was asked five questions
corresponding to their specific nutritional education lesson
plan. Each of the five questions addressed one of the five
major key messages from the lesson, and each question was
composed as a multiple-choice question with five possible
answer choices. The educational piece assessed the amount
of knowledge retained from the lesson plan and provided

a percent score that was given for number correct out of 5.
The participant population as a whole was able to correctly
recall 75% of the five key messages for their specific lesson
plan received.

Table 4 shows a five-question Likert scale based Physician
Satisfaction Survey which was given at the end of the eight-
month long study. All of the physicians (𝑛 = 9) who
participated in the study filled out the Survey. There were
5 physicians who reported that the program had a positive
effect on office flow (defined by time allotted for each patient’s
visit), 3 reported that it had no effect on office flow, and 1
reported the program had a negative effect on office flow.The
second question addressed how the attending physicians felt
the Nutri One-on-One Program affected the patient’s nutri-
tion habits, behavior, and lifestyles. All physicians responded
neutrally as they were unable to gain good insight at the time
concerning the effects of the programonpatients. Eight out of
nine (89%) of the physicians felt that the programwas an asset
to the services offered at the healthcare centers. 89% of the
physicians stated that the program was extremely valuable to
the patients. Lastly, 89% of the physicians felt the Nutri One-
on-One program had benefits for their patients.

4. Discussion

The Nutri One-on-One study focused on knowledge attain-
ment and goal setting to address obesity and its comorbidities
[13]. Generally participants were willing to create goals and
implement change in their lifestyles to promote positive
health lifestyle changes. Toft et al. showed that setting weight
loss goals was effective and achievable, which is consistent
with the approach of Nutri One-on-One [14, 15].

The benefit that the Nutri One-on-One coaching had
on the patients was readily apparent throughout the study.
During follow-up, subjects commented on notable changes
such as weight loss, more energy, and a motivation to keep
focusing on achieving personal health goals. They seemed to
understand that if they continued, the results would progress
further into a greater quality of life, increased longevity, and
decreased health expenses. It is important to note that only
subjective data on perceived attainment of health goals were
obtained.

The readiness score helped focus the health coach on the
appropriate method of action for each participant. Ronda
et al. have stated that, by defining a readiness score, the overall
efficacy and benefit of the program were increased because
the health coach addressed change on a level that the subject
was willing to implement [16]. In this program 91% were
interested in making varying levels of change; this was most
likely due to the fact that they willingly consented to the
program. 57% of participants were interested to learn about
the “Healthy Portions” lesson plan during the initial session
meeting. This was primarily due to the fact that the majority
of subjects were eating their meals at home and had taken
multiple nutrition classes giving them a good understanding
of which foods were healthy, what foods to avoid, and how to
cook in a healthy manner.
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Table 4: Physician Satisfaction Survey.

Questions

Strongly Disagree,
Negative,
No Change
Not Valuable

Neutral
Strongly Agree, Positively

Large Change, Very
Valuable

Clinical value in nutritional coaching and goal setting 0 1 8
Effects of nutritional counseling on office flow 1 3 5
Observed a noticeable change in patients habits and
behavior 0 9 0

Nutri One-on-One an asset to services offered 1 0 8
Perceived Nutri One-on-One value to patients 0 1 8

The 5As model was utilized during this intervention.
The intervention proved to be successful for 63% of the
subjects who were motivated by their initial success and
results of their health actions so that they personally decided
to take additional health actions. Also, 80%of the participants
planned to take additional actions in the future. This was
anticipated as Vallis et al. state small success leads to further
nutritional motivation in nutritional interventions [11].

Allowing the subjects to set their own health goals in the
Nutri One-on-One study ensured that the participant was
interested in achieving the goal and taking beneficial actions.
The study by Sacerdote et al. established that individual
goal setting is effective [8]. During the goal setting, it was
important for the health coach to only intervene when the
health goal or health actions were unobtainable, not effective,
or going to cause harm to the health of the subject. Consistent
with Helmink et al., the health coach often recommended
keeping goals small during the initial session, so that the
goals did not become overwhelming or too extreme for the
participant to implement. Many common health goals were
seen in the subject population [5]. Among themost prevalent
were wanting to lose weight, getting more active, practicing
better portion control andmeal planning, takingmedications
more regularly, quitting smoking (a prevalent health goal,
yet no participant showed interest in obtaining information
on smoking cessation), stopping skipping meals, stopping
drinking soda, cooking healthier at home, stopping eating at
restaurants, and increasing daily fruits and vegetable intake.
The primary health goals and three action plans were all
individualized to the participant, therefore, only the overall
nutritional education lesson plan data was collected and
recorded to give perspective on big picture goals.

The follow-up telephone call was more successful than
anticipated, with 80% of participants successfully contacted.
This may be due to the participants’ initial willingness to
participate in the study, as well as, their preexisting desire
for change. This finding coincides with the Glanz et al. study
stating that willingness and desire result in change [12].

The attending physicians were all supportive of the
project’s aim in referring patients and encouraging them to
participate in the Nutri One-on-One study, just as Helmink
et al. stated that “general practitioners support the notion
of these programs” [5]. Nine of the 11 participating attend-
ing physicians filled out the physician’s survey. Physicians

expressed varied perceptions on the success and the effects of
the program within the primary healthcare centers; however,
specific statements as to why a physician felt positively, neg-
atively, or neutrally toward the Nutri One-on-One program
were not discussed.The study indicated benefit to each of the
four participating PCOM healthcare centers. Through evalu-
ation of the Patient Satisfaction Survey, patients reported an
overall improvement in their primary care visit due to the
participation in the Nutri One-on-One study.

There were two key elements presented for the educa-
tional assessment portion of the study: the nutritional edu-
cation lesson plan and the follow-up educational assessment
multiple-choice questionnaire. Participants were receptive of
the tailored nutritional information; however, the majority
of the participants seemed to already have a good idea of
what foods were healthy, how to cook in a healthy manner,
and how to reduce sodium. Due to 53% of participants being
diagnosed with type 2 Diabetes, a majority of this population
had previously participated in diabetes nutrition classes and
learned about healthy foods, lowering carbohydrate intake,
and avoiding processed foods. Although this knowledge was
taught in the class, many did not understand how to apply it
to their daily lives specifically, the concepts of portion control,
or the importance of meal planning.

There were some limitations of this study such as a large
study dropout rate (65%) during November and December
and many subjects expressed that the holidays were too
hard to implement change due to stress, travel, and holiday
eating. Therefore, it would be wise to address holiday stress
and eating in sessions given around the holiday months. In
addition, because the study did not look at changes in diet
quality in terms of the Healthy Eating Index (HEI), in the
future studies parameters such as HEI should be used to
examine food habits [17].

A retrospective study would provide valuable insight
concerning the impact of the Nutri One-on-One program
on its participants. Subjects could be followed up several
times up to a year after the initial session about their overall
goal achievement, health interest, and nutritional knowledge
and be supported through continued motivation for health
success. Collecting before and after lab values and anthro-
pometric measurements would give the physicians objective
data to evaluate the effectiveness of the program on their
patients’ nutrition habits and behaviors, long-term results
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of the program and its effects on the metabolic syndrome,
and goal maintenance. It would strengthen the study with
numerical data not solely reliant on participant self-rated
success.

Childhood obesity proved to be very prevalent at the four
PCOM healthcare centers. Many families could benefit from
family nutritional education. Further work addressing the
pediatric population would be necessary and would require
parental involvement and action. Therefore, the Nutri One-
on-One program may target an entire family’s nutritional
habits by extending the duration of this program. Multi-
ple follow-up sessions would offer further motivation and
support for an overall long term change. This extension
of care and nutritional education would provide continual
monitoring of the patient’s progress and would have a greater
effect on weight loss maintenance for the entire family.

In conclusion, personalized nutritional health coaching
through the Nutri One-on-One study has proven to be
successful and significant, because an increase in patient
primary care visit satisfaction was stated and considerable
achievements in self-reported health goals through patient
health actions were documented.The programwas positively
received by both the participating subjects and the physicians,
providing evidence that a program such as Nutri One-on-
One has a place in the clinical setting that elicits change
and is effective for integrative medicine. It also has the
potential to have a disseminated effect on the healthcare
cost, as 75% of the US healthcare dollars are currently
being spent on diseases caused by obesity. Change needs to
begin by employing nutritional education, proper weight loss
methods, and maintenance practices that the population can
readily use [18].
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As a broad range of professionals in clinical and nonclinical settings requires some expertise in human nutrition, the university
systemmust offer academic courses tailored to these different specific needs. In the Italian university system there is still uncertainty
with regard to the learning objectives regarding human nutrition. In the ministerial decrees defining the criteria for establishing
university courses, the indications about education in human nutrition are rather inconsistent, sometimes detailed, but often just
mentioned or even only implied. Education in human nutrition requires both an appropriate duration (number of university credits
included in the degree format for different disciplines) and course units that are designed in order to achieve specific expertise.The
university system should appropriately design and distinguish the nutritional competencies of the different types of graduates.
Physiology and biochemistry are the academic disciplines mostly involved in teaching fundamentals of human nutrition, while
the discipline sciences of applied nutrition and dietetics more strictly focuses on applied nutrition and clinical nutrition. Other
academic disciplines that may contribute to education in human nutrition, depending on the type of degree, are internal medicine
(and its subspecialties), hygiene, endocrinology, food technologies, food chemistry, commodity science, and so forth.

1. Introduction

The aim of this document, prepared by a group of experts
on behalf of the Italian Society of Human Nutrition (SINU),
is to present an opinion on education in human nutrition,
as accessible in the Italian university system in first-cycle
(first-level) and second cycle (second-level) degrees. Further
position papers are needed to define in detail the indications
for each of the degrees considered with respect to format,
learning objectives, and learning outcomes.

The Italian university system includes first-cycle degrees
(Degree, Laurea, L) and second-cycle degrees (Magister
Degree, Laurea Magistrale, LM) and thereafter advanced
training courses, masters, specialization courses, and Ph.D.’s
[1]. The overall purpose is to give students the opportunity to

acquire a specific cultural, scientific, and professional profile
by achieving different academic diplomas. University educa-
tion has beenprogressively adapting to the concepts proposed
by the Qualification Framework for the European Higher
Education Area [2] and the Italian Qualification Framework
for the Higher Education [1], with the latter defining the
learning outcomes of the Italian first-cycle degree courses and
second-cycle degree courses.

First-Cycle. Qualifications that signify completion of the first
cycle are awarded to students who

have demonstrated knowledge and understanding
of a field of study that builds upon their general
secondary education and is typically at a level that,
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whilst supported by advanced textbooks, includes
some aspects that will be informed by knowledge of
the forefront of their field of study;

can apply their knowledge and understanding in a
manner that indicates a professional approach to their
work or vocation and have competencies typically
demonstrated through devising and sustaining argu-
ments and solving problems within their field of
study;

have the ability to gather and interpret relevant
data (usually within their field of study) to inform
judgments that include reflection on relevant social,
scientific, or ethical issues;

can communicate information, ideas, problems, and
solutions to both specialist and nonspecialist audi-
ences;

have developed those learning skills that are necessary
for them to continue to undertake further study with
a high level of autonomy.

Second-Cycle. Qualifications that signify completion of the
second cycle are awarded to students who

have demonstrated knowledge and understanding
that is founded upon and extends and/or enhances
that typically associated with the first cycle and that
provides a basis or opportunity for originality in
developing and/or applying ideas, often within a
research context;

can apply their knowledge and understanding and
problem solving abilities in new or unfamiliar envi-
ronments within broader (or multidisciplinary) con-
texts related to their field of study;

have the ability to integrate knowledge and handle
complexity and formulate judgments with incomplete
or limited information but that include reflecting
on social and ethical responsibilities linked to the
application of their knowledge and judgments;

can communicate their conclusions and the knowl-
edge and rationale underpinning these to specialist
and nonspecialist audiences clearly and unambigu-
ously;

have the learning skills to allow them to continue to
study in a manner that may be largely self-directed or
autonomous.

These frameworks can be used to evaluate the quality of
academic courses and provide a better understanding of the
relationships between learning process and knowledge, skills,
and competencies. More specifically, the European Qualifi-
cation Framework (EQF) for lifelong learning [3] focuses on
the learning outcomes using an eight-level reference system:
the Italian first-cycle degrees and second-cycle degrees corre-
spond, respectively, to level 6 and level 7.

2. Establishment of Degree Courses in Italy

The ministerial decrees [4, 5] provide definition and char-
acteristics of 43 types (referred to as classes) of first-cycle
degrees (L/1 to L/43) and 94 second-cycle degrees (LM/1
to LM/94). There are, in addition, 4 classes of first-cycle
degrees and 4 classes of second-cycle degrees for health-
related professions [6, 7] and also a small number of single-
cycle degrees such as medicine, dentistry, and pharmacy.

The ministerial decrees [4–7] indicate the educational
objectives and the fundamental learning activities for each
type of degree. In addition, they provide an outline of pro-
fessional objectives and potential employment opportunities.
For each degree the learning activities, expressed as university
credits, are partitioned according to different subject areas,
with each of which including several academic disciplines
(defined as SSD, Settori Scientifico-Disciplinari). The total
number of expected university credits is 180 for first-cycle
degrees, 120 for second-cycle degrees, and 240 or 300 for
single-cycle degrees (60 university credits per year).

The courses established by each university have their
own format and unit program. Each university chooses the
academic disciplines to be included in the academic course
among those listed in the ministerial decrees. An academic
discipline can, therefore, provide no course unit or one or
more units, with a variable number of university credits. The
academic courses that belong to the same type of degree
share the same educational objectives and confer equal legal
qualification but can differ greatly in their teaching contents.

3. Education in Human Nutrition

Human nutrition, as a body of knowledge, skills, compe-
tence, and professional activities, is an interdisciplinary area
covering chemical, molecular, genetic, biochemical, phys-
iological, psychological, cognitive-behavioural, statistical-
epidemiological, clinical, food-related, technological, educa-
tional, economic, political, and social aspects.

The following paragraphs focus on the university degrees
for which education in nutrition is essential (Table 1), with
the aim to identify and analyse the role of human nutrition in
relation to the learning objectives set out by the ministry, the
learning paths of the degree, and the professional profiles.

Two degrees are specifically related to human nutrition:
a first-cycle degree in dietetics and nutrition and a second-
cycle degree in nutrition sciences. Other academic fields
considered are food science and technologies, biological sci-
ences, pharmaceutical sciences, medical sciences, and sport
sciences.

3.1. Food Science and Technologies. Human nutrition is a
key subject in the field of food sciences and technologies,
particularly with regard to food quality and nutritional
characteristics of foods; nutrition labelling and health claims;
design of novel foods and foods for special medical purposes;
catering; industry’s role in improving the nutritional quality
of foods. The relationship between food science and tech-
nologies and human nutrition also emerges by considering
food-based dietary guidelines or legislation on foodstuffs, as
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Table 1: First-cycle and second-cycle Italian university degrees in which education in human nutrition is essential or very useful.

First-cycle degrees (L)
L-2 Biotecnologie Biotechnology science
L-13 Scienze Biologiche Biological sciences
L-22 Scienze Delle Attività Motorie e Sportive Science of physical activity and sport
L-26 Scienze e Tecnologie Alimentari Food science and technologies
L-29 Scienze e Tecnologie Farmaceutiche Pharmaceutical sciences and technologies
L/SNT3 Laurea in Professioni Sanitarie Tecniche–Dietista Technical health professions–dietitian

L/SNT1 Professioni Sanitarie Infermieristiche e
Professione Sanitaria Ostetrica

Health care nursing professions and
healthcare obstetric profession

Second-cycle degrees (LM)
LM-6 Biologia Biology
LM-7 Biotecnologie Agrarie Agricultural biotechnology

LM-13 Farmacia e Farmacia Industriale Pharmacy and Industrial pharmacy
(single-cycle degree)

LM-41 Medicina e Chirurgia Medicine (single-cycle degree)
LM-61 Scienze Della Nutrizione Umana Science of human nutrition

LM-67 Scienze e Tecniche Delle Attività Motorie
Preventive e Adattate

Sciences and techniques of preventive
and adaptive physical activity

LM-68 Scienze e Tecniche Dello Sport Sport sciences and techniques
LM-70 Scienze e Tecnologie Alimentari Food science and technologies
L: Laurea (degree); LM: Laurea Magistrale (magister degree).

well as numerous scientific publications in journals of the
ISI categories Nutrition and Dietetics and Food Science and
Technologies. In addition, there are several research units
on human nutrition in university departments and research
institutions of food science and technologies.

The ministerial decrees [4, 5] define in Italy a first-cycle
degree L/26 (food science and technologies) and a second-cycle
degree LM/70 (food science and technologies). The learning
objectives related to human nutrition for the degree L/26
are ensuring nutritional quality of foods; use of diet for
promoting health; implementation and supervision of food
catering; assessment of dietary habits. Further indications for
the degree LM/70 are management and promotion of food
quality and safety and highly specialised skills for quality
control and food safety. Biochemistry, physiology, science
of applied nutrition, food chemistry, and hygiene are the
scientific disciplines which may be involved in the education
in human nutrition.

3.1.1. Professional Profile. Food technologists are involved
in the production, processing, and distribution of food
products and in the related activities of analysis, inspection,
certification, and so forth, as well as in quality improvement
and promotion of food products. In addition, they work
in the catering industry, the retail distribution industry,
and the agritourisms. Food technologists may collaborate in
nutritional consulting, planning of menu, and research and
development in the area of applied nutrition.

3.1.2. Comments. Course units related to humannutrition are
found in many, but not all, academic courses in food science

and technologies, including those focusing on catering or
food and wine industry.

As far as education in human nutrition is concerned, in
addition to the physiological role of nutrients other issues
of particular interest are laboratory analyses related to the
nutritional quality of food products (raw or processed),
nutritional characteristics of the food groups, and changes
due to food processing, design of novel foods, assessment
of food habits, nutrition labelling, and educational tools. For
catering and the food and wine industry, skills are required
with regard to applied nutrition and public health nutrition.
Cross competencies with areas such as food technology and
food microbiology are also of particular interest.

3.2. Biological Sciences. Since nutrients and food components
have a major role in biological processes from the molecular
level to the whole organism, not surprisingly, biologists are
usually involved in laboratory research on nutrition, as well
as in the evaluation of nutritional status.

In this academic field there are a first-cycle degree L/13
(biological sciences) and an interrelated second-cycle degree
LM/6 (biology) [4, 5]. The degree L/13 highlights the need
for a basic as well as for a job-oriented education, whereas
the degree LM/6 aims at teaching more specific aspects of
biology, in the presence of an academic learning path (among
others) focused on human nutrition.The scientific disciplines
involved in education in human nutrition are in particular
biochemistry, physiology, science of applied nutrition, and
hygiene.

3.2.1. Professional Profile. As advanced professional expertise
(also according to a formal opinion of the Italian National



4 Journal of Biomedical Education

Health Board), the registration as biologist provides the legal
qualification for evaluating nutritional status and assessing
nutritional needs and to plan optimal diets. Biologists with
specific interest in humannutrition are involved in laboratory
evaluation of food safety and quality, assessment of nutri-
tional status and diet adequacy, nutritional counselling, plan-
ning of diet for individuals and communities, and promotion
of healthy foods.

3.2.2. Comments. In Italy education in human nutrition is
not usually considered among the learning objectives of the
university courses in biological sciences and is therefore not
taken into consideration in their unit programs. Instead, uni-
versities should evaluate the opportunity to activate person-
alised paths aimed at attaining more specific competencies in
human nutrition.

Education in human nutrition provides competencies
that are often essential to the biologists. All students should
be guaranteeing the chance to improve their own nutritional
skills. At least the fundamentals of nutritional biochemistry
and physiology should be taught in the degree L/13, together
with a general overview on metabolism. In the degree LM/6,
if the aim is in an in-depth teaching on human nutrition,
attention must be paid to nutrition in physiological and
pathological conditions.

3.3. Dietetics and Nutrition. Public health nutrition and
clinical nutrition are major topics in the field of dietetics and
nutrition. Dietitians are usually involved in research in this
area.

The first-cycle degree L/SNT-3 (health professions-
dietitian) aims at achieving both knowledge and technical/
practical skills and competencies [6]. Education in human
nutrition involves scientific disciplines such as physiology,
biochemistry, sciences of applied nutrition, hygiene, food
science and technologies, food chemistry, and commodity
science. In addition, clinical disciplines examine the role of
human nutrition in the prevention and treatment of acute
and chronic diseases. The format of academic courses also
offers activities of practice and internship.

3.3.1. Professional Profile. The professional role of the dieti-
tian is clearly recognized. According to the ministerial
decree [6], dietitians work in private practices, community
organizations, and medical settings. Dietitians organize and
coordinate specific activities related to applied nutrition and
clinical nutrition; they cooperate in the control of food safety;
they plan diets (prescribed by a physician) and are involved
in the dietary treatment of patients; they cooperate with
other professionals in the treatments of eating disorders; they
organize catering for communities; they carry out activities
related to nutritional education. In addition, the dietitianmay
play a key role in research, especially in the assessment of the
nutritional status.

3.3.2. Comments. The courses in dietetics and nutrition
should guarantee a balanced approach to knowledge and
activities of practice. Understanding the fundamentals of

human nutrition ensures a correct approach to applied nutri-
tion and clinical nutrition, while clinical teachings should
be oriented towards the role of human nutrition in both
prevention and therapy. The internship sets a connection
between advanced skills and competencies at a higher level.
Finally, interpersonal and communication skills with healthy
subjects or patients are to be considered of great importance.

3.4. Pharmaceutical Sciences. Human nutrition and phar-
maceutical sciences both share a strong interest for the
effects of food components on health, the healthy impact of
food supplements and enriched/fortified foods, and so forth.
Research in pharmacology is mostly focused on bioactive
molecules found in foods. Journals that synthesise this
approach are found in the ISI categories:Nutrition and Diete-
tics, Pharmacology, Food Science and Technologies and Toxi-
cology.

In Italy, two degrees are related to the academic field of
pharmaceutical sciences [4, 5]: the first-cycle degree L/29
(pharmaceutical sciences and technologies) and the single-
cycle (five years) degree LM/13 (pharmacy and industrial
pharmacy). With respect to human nutrition, graduates in
L/29 are expected to have competence in the formula-
tion, production, and quality control of nutritional prod-
ucts (including those tailored for specific goals and needs)
and nutritional supplements. Graduates in LM/13 may be
involved in the development and production of foods for
special medical purposes and supplements, as well as in
nutritional counselling. Physiology and biochemistry are the
disciplines expected to teach the fundamentals of human
nutrition, whereas the discipline sciences of applied nutrition
is considered among the core disciplines of the degree LM/
13.

3.4.1. Professional Profile. The graduates in the degree L/29
may carry out the formulation, the production, and the
quality control of nutritional products, as well as the inspec-
tion and the preparation of supplements. The pharmacists
(graduates in the degree LM/13) can operate as specialists of
dietetic and herbal products. In addition, they have also been
qualified as nutritional counsellors, as attested by the Italian
National Health Board. On the other hand, pharmaceutical
sales representatives are interested in nutrition with respect
to the treatment of metabolic disorders and nutrition-related
diseases. Finally, pharmacists play a key role in managing
enteral nutrition and in the preparation of parenteral nutri-
tion.

3.4.2. Comments. Human nutrition, with a few exceptions,
is not adequately considered in the academic courses of
pharmaceutical sciences.

Education in human nutrition is needed in both the first-
cycle and the second-cycle Degrees. Skills and competencies
of graduates in the degree L/29 are selective. For graduates in
the degree LM/13 more advanced competencies are required
regarding the use of food supplements, foods for special
medical purposes, and enteral nutrition for the treatment of
nutrition-related diseases; nutrition education; preparation
of parenteral nutrition.
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3.5. Medical Sciences. Nutrition plays a primary role in
prevention and therapy of both noncommunicable chronic
diseases and other organ-related diseases. Thus, not surpris-
ingly, an impressive number of articles related to human
nutrition have been published in the field of medical sciences
in categories such as cardiac and cardiovascular systems,
gastroenterology, nephrology, and paediatrics.

Indeed, the role of nutrition to promote health in all age
groups is very often ignored by the National Health System.
For example, obesity andmalnutrition are often not identified
or considered. This erroneous attitude is reflected also in the
learning objectives indicated by the ministerial decree [5] for
the degree in medicine (LM/41), which describes the medical
profession as a holistic approach to preserve and restore
health. Nutrition is notmentioned at all, whereasmetabolism
is just cited in brief.

Indeed, the disciplines which are possibly involved in the
education in human nutrition are biochemistry, physiology,
and science of applied nutrition.The role of human nutrition
in the prevention and treatment of acute and chronic diseases
can also be examined by disciplines such as hygiene, inter-
nal medicine, endocrinology, gastroenterology, cardiology,
nephrology, and paediatrics.

3.5.1. Professional Profile. With respect to human nutrition,
physicians are the only professionals qualified to diagnose
nutrition-related diseases and prescribe diets. They should
also promote healthy lifestyles (including healthy food habits)
in the general population and at-risk groups. In addition, they
should also demonstrate an inclination to collaborate with
other professionals with competencies in human nutrition.

3.5.2. Comments. Human nutrition, with a very few excep-
tions, is not considered in the academic courses of medicine.
Education in human nutrition has to be always included
in the courses of the degree in medicine. Knowledge of
metabolism and the nutritional role of food components
constitutes an essential scientific background which should
be combined with more advanced expertise in nutritional
diagnosis and therapy.

Overall, graduates in medicine should attain adequate
skills and competencies with respect to relationships among
food, nutrition, health, and well-being; nutritional role of
food components; nutrient requirements in physiological or
pathological conditions; human nutrition in prevention and
treatment; nutrition surveillance in the general population;
appropriate use of tools for assessing nutritional status; food
and nutrition information; basic principles of nutritional
therapy; cooperation with other professionals with specific
nutritional competencies.

3.6. Sport Sciences. Sport sciences and human nutrition both
focus on the optimal nutrition for athletes and the relation-
ship of physical activity with health and wellness. In addition,
physical activity plays also a significant role in the treatment
of nutrition-related diseases (obesity, diabetes, etc.).

In Italy there are three degrees [4, 5] belonging to this
academic area: the first-cycle degree L/22 (physical activity
and sport) and the subsequent second-cycle degrees LM/67

(sciences and techniques in preventive and adapted physical
activity) and LM/68 (sport sciences and techniques). The
degree LM/67 focuses on the promotion of healthy lifestyles
(including diet) in the general population and the physically
disabled, while the education in sports nutrition (i.e., nutri-
tion and physical performances) is mentioned among the
learning objectives of the degree LM/68.

3.6.1. Professional Profile. Graduates in sports sciences
should be able to plan, organize, andmanage physical activity
programs and sport activities (also at a competitive level), as
well as the activities of developing, preserving, and recovering
physical fitness and the related psychophysical well-being.
Related professional profiles are educators in the prevention
of sedentary lifestyle, overweight, and obesity; educators
in adaptive activities aimed at the achievement of physical
fitness.

3.6.2. Comments. With respect to education in human nutri-
tion, graduates in sports sciences (especially in the degrees
LM/67 and LM/68) are expected to acquire general knowl-
edge of the nutritional role of food components and nutri-
ent requirements and more specific information on sports
supplements. Moreover, they must acquire competence in
the assessment of body composition, the promotion of a
healthy diet as a major component of a healthy lifestyle, and
the support in dietary planning for athletes. They should
also demonstrate an inclination to collaborate with other
professionals with competencies in human nutrition.

3.7. Science of Human Nutrition. The rationale of the second-
cycle degree in science of human nutrition (LM/61) can
be found in the increasing value recognized to nonclinical
areas of human nutrition. The degree in science of human
nutrition is not directly related to any first-cycle degree [5].
Students usually come fromareas such as dietetics andhuman
nutrition, biological sciences, food sciences and technologies,
pharmacy, and biotechnologies. As a consequence, due to
this heterogeneity, there could be problems in teaching to
students with very different academic careers.

The learning objectives of the degree L/61 aim at the
achievement of advanced knowledge, skills, and competen-
cies in the biochemical and nutritional role of nutrients
and other substances of nutritional interest; the evaluation
of energy and nutrient requirements in individuals and
communities; the assessment of nutritional status (laboratory
tests and measurements in vivo); the influence of foods and
diet on health and well-being; food processing, including
functional foods and foods for specialmedical purposes; food
regulation and legislation.

3.7.1. Professional Profile. Because of its own characteristics,
the degree in science of human nutrition enriches the
professional skills of graduates who have already acquired
competencies in different academic fields. Actually, graduates
in LM/61 work in different settings such as public health,
sports nutrition, the media, food industry, catering industry,
education, and research, often collaborating with other pro-
fessionals with specific nutritional competencies.
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3.7.2. Comments. The courses in science of dietetics and
human nutrition have been established in different Italian
universities through the cooperation between departments of
medicine, biological sciences, food sciences and technologies,
pharmacy, biotechnology, and so forth. Actually, they differ
to a significant extent with respect to learning objectives,
formats, and course unit programmes.

The professional profile is therefore strongly influenced
by the curriculum of each student. In general terms, the
graduates in LM/61 should attain advanced expertise in lab-
oratory analyses and the evaluation of the nutritional quality
of food products (raw or processed); design, production, and
distribution of functional foods, foods for special medical
purposes, and supplements; use of nutrition claims and
health claims; assessment of nutritional status; planning of
diet in different physiological and pathological conditions;
catering; nutrition education; consultancy in human nutri-
tion. In addition, the achievement of LM/61 enables the
registration as biologist (see above).

The primary objective of the degree LM/61 is to give
students the opportunity to reach advanced competencies in
humannutrition.The course programmehas to guarantee the
balanced presence of the different scientific and cultural fields
related to human nutrition (especially to applied nutrition)
as well as of other fields such as biochemistry, statistics,
epidemiology, hygiene, food safety, and food technologies.
Clinical disciplines are also indispensable to describe both
the relationships of food components, foods and diet with
health and well-being, and the pathogenesis and treatment
of nutrition-related diseases.

3.8. Other Degrees. Education in human nutrition may also
be somewhat considered in other degrees such as the degrees
in biotechnology [4, 5] and those for health professionals [6,
7]. Nurses, for example, must acquire expertise in nutritional
screening and the management of enteral and parenteral
nutrition. On the other hand, professional profiles such as
the obstetrician are specifically involved in providing health
advice and promoting healthy eating.

4. Remarks

As already observed in other countries [8–13], there is still
uncertainty in Italy with regard to how and to which extent
human nutrition should be taught in the different university
degrees. In the ministerial decrees that define the general
criteria for establishing university degrees [4, 7] indications
about education in human nutrition are sometimes detailed,
but usually little more than mentioned or even only implied.
Human nutrition is the scientific and cultural core of both the
first-cycle degree in dietetics and nutrition and the second-
cycle degree in sciences of human nutrition and significantly
contributes to the learning objectives set for the degree in
food science and technologies. In other cases, nutritional
aspects are shortly mentioned (pharmacy and industrial
pharmacy and sport sciences) or cannot be drawn at all from
the learning objectives indicated by the ministerial decrees
(biology and medicine).

As previouslymentioned, academic courses are organised
by each university according to the criteria set by theministe-
rial decrees. As a consequence, education in human nutrition
may be absent also in those courses where it is highly
needed. With the exception of the two degrees specifically
related to human nutrition, the definition of knowledge,
abilities, and competencies tends often to be incomplete and
learning objectives regarding human nutrition are frequently
overlooked. Finally, there are important differences with
respect to education in human nutrition (learning objectives,
number of units, etc.) among courses belonging to the same
class of degree.

As far as the nutritional training of health professionals
is concerned, it should be noted that graduates in dietetics
and nutrition at the end of the course take the degree and
pass a government exam to be licensed as dietitians. There
is no path to reach any further legal qualification similar to
that of registered dietitian. In addition, there is a medical
specialisation course (4 years) in human nutrition and dietet-
ics. Human nutrition may also be taught (in an inconsistent
way) in other medical specialisation courses (e.g., in internal
medicine or gastroenterology), while biologists may attend
the course (4 years) in human nutrition and dietetics (with
slightly different learning objectives). Finally, postdoctoral
masters in human nutrition and also research doctorates are
poorly recognised as legal and professional qualifications for
health professionals.

The training programme appears to be sufficient for the
degree in human nutrition and dietetics (500–700 graduates
per year) and the specialisation course in human nutrition
and dietetics (25–30 specialized medical doctors per year),
but it is quite absent for medical doctors and other health
professionals. Overall, as already reported [14], the national
health service is not capable of meeting the needs for public
health nutrition and clinical nutrition. Unfortunately, no data
are available on how this impacts on both the health of the
general population and health care cost and utilisation in
Italy.

5. Position

Human nutrition is a highly interdisciplinary cultural-
scientific discipline with a well-defined identity with respect
to clinical and nonclinical issues. As a broad range of
professionals in different settings requires some expertise in
this area, the university system must offer academic courses
tailored to specific needs.

In first-cycle and second-cycle academic degrees, the
university system must appropriately define the nutritional
competencies of the different types of graduates, preserving a
reasonable consistency among the university courses belong-
ing to the same type of degree.

Education in humannutritionmust be structured accord-
ing to the learning objectives and expected outcomes of
each type of degree; knowledge, skills, and competencies
should be clearly defined. Not only should the inputs be
taken into consideration (length and characteristics of the
learning activities, theoretical contents of the discipline, etc.),
but the same should be also said about the actual knowledge
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and skills graduates acquire. The learning objectives of an
academic course must be compatible with the expected
activities. Teaching should focus first on the nutritional role
of nutrients and other substances of nutritional interest and
theirmetabolism and on the relationship of food components
and diet with health and well-being. As a further step, the
nutritional competencies specific to each type of graduate
may be implemented, including those shared with other
cultural and scientific fields.

Education in nutrition is interdisciplinary but not frag-
mentary. It requires both an appropriate duration (number
of university credits for each discipline) and course units that
are clearly designed in order to achieve specific expertise.
Physiology and biochemistry are academic disciplinesmostly
involved in teaching fundamentals of human nutrition, while
the discipline of sciences of applied nutrition and dietetics
more strictly focuses on nutrition and diet in the general
population and at-risk groups, as well as on clinical nutrition.
Depending on the type of degree, other academic disciplines
that may significantly contribute to education in human nut-
rition are internal medicine (and its subspecialties), hygiene,
endocrinology, food technologies, food chemistry, commod-
ity science, and so forth.

Special attention must be paid to the education in human
nutrition of physicians and other health professionals. For
instance, in the degree ofmedicine there should be at least one
unit concerning the fundamentals of human nutrition and
another one on applied nutrition and clinical nutrition are
expected. For some professional profiles a supervised training
in clinical nutrition is mandatory.

The different types of graduates to some extent share a
number of nutritional competencies and job opportunities.
Indeed, graduates with different nutritional expertise can
usefully collaborate in either the clinical or nonclinical
setting. Nutrition can serve as a model for the type of
interprofessional education that is needed to a broad range
of health care professionals to meet today’s health care needs.

Due to the educational organization of the Italian uni-
versity System, curricular changes are proposed and imple-
mented by the university departments, which supervise
the different courses. The availability of shared documents
on education in human nutrition (especially if focused on
specific areas) and the interaction between nutrition societies
and colleges of academic disciplines may help reaching
changes at a local level. It appears much more difficult to
modify the national regulation on university courses.

University education should carefully consider current
regulations concerning professional profiles, in order to bet-
ter collaborate with the corresponding professional orders.

Expertise in human nutrition must undergo continuous
updating and retraining programs. The specialisations in
nutritional sciences, masters, and advanced training courses
are of great relevance. For the nonuniversity education it
is important to mention the continuing medical education,
CME.

The labour market should be stimulated to examine
graduates’ curriculum vitae taking into consideration not
only legal qualifications but also knowledge, skills, and
competencies which have been actually obtained.

The purpose of this position paper is to provide some
general principles and suggestions to be considered for
setting specific recommendations related to education in
human nutrition within the different degrees. As stated in
Introduction, however, further documents are needed to
define in detail the indications for each considered degree
with respect to format, learning objectives, and learning
outcomes and to identify the curricular changes that could
be implemented to provide a model for the type of interpro-
fessional education that is needed to equip a broad range of
health care professionals to meet today’s health care needs.
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Evidence-based practice is the foundation of nutrition and dietetics. To effectively apply evidence-based practice, health
professionals must understand the basis of research. Previous work has identified the lack of involvement of dietitians in research.
As part of a curriculum redevelopment in undergraduate nutrition and dietetics courses, research skill teaching was enhanced.This
study evaluated the effect of a new, year two level nutrition research methods unit on the perceived research skills of students. The
unit consisted of two key components: a student-led class research project and a small group systematic literature review. Prior
to commencement and on completion of the course, students completed a modified version of the Research Skills Questionnaire.
Results demonstrated that self-perceived competence increased by a small degree in a set of specific research skills as well as in
broader skills such as information gathering and handling, information evaluation, ability to work independently, and critical
thinking.The new research unit was also evaluated highly on a student satisfaction survey. Despite these positive findings, students
indicated that their general feelings towards research or a career in research were unchanged. In summary, this unit enhanced
students’ perceived research skills. Further exploration of students’ attitude towards research is warranted.

1. Introduction

Health professionals are increasingly working within the
evidence-based practice paradigm to support the provision of
safe and quality care for their patients. Evidence-based prac-
tice is defined as the careful and considered use of up to date
best evidence in making plans to improve the health of indi-
viduals and populations [1]. To be able to successfully imple-
ment evidence-based practice, health professionals must
first understand research methodology to enable informed
critique of relevant evidence.Despite evidence-based practice
being a core standard for all health professionals, few health
practitioners are engaged in research [2].

Nutrition and dietetics are a health profession concerned
with the treatment and prevention of nutrition and lifestyle
related diseases of individuals, groups, and populations, by
influencing eating behaviors and the wider food environment
affecting sustainable and nutritious, food supply, policy, and
intake. Previous work has identified the lack of involvement
of dietitians in research [3] and a range of barriers reported

as factors influencing this level of commitment [4]. Together
with perceptions and attitudes towards evidence-based prac-
tice, knowledge of research, years of experience, andmandate
for researchwithin job role have been shown to be the greatest
predictors for dietitians involvement in and capacity for
research [5–7]. A recent randomized controlled trial demon-
strated that involvement in tailored education, regardless
of format, increased research self-efficacy of dietitians [8].
For dietitians to be able to more effectively contribute to
improvements in health, there is a need for greater investment
in research capabilities [9]. Little is known about what
predicts research outcomes for nutrition professionals not
involved in patient care.

The development of research skills for many health
professions commences in undergraduate education yet there
is limited evidence regarding effective research teaching and
learning approaches. In nutrition and dietetics, the literature
suggests that hands on, real life, independent research expe-
riences are valued by students [10] and that personal interest,
leadership from role models, and supervisors influence
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Figure 1: Unit blueprint detailing learning outcomes and associated teaching activities and assessment.

attitudes towards research [11]. It has been suggested that
research skill development for dietitians should commence
early in undergraduate training, be contextualized, and
involve real experiences [11]. With growing student numbers,
providing “real” experiences is challenging and so unique
teaching and learning approaches must be developed.

This research aimed to evaluate the effect of a new, under-
graduate year two level, nutrition research methods unit
on research skills ability of students. The unit aimed to
increase students’ ability to design, conduct, and communi-
cate a research study in nutrition and develop and implement
a systematic literature review.

2. Methods

2.1. Teaching and Learning Approach. As part of a curriculum
redevelopment at the study university in an undergraduate
nutrition and dietetics course, research skill teaching was
enhanced. Based on a review of the evidence, research skills
teaching and learning were integrated across all years of
the curricula focusing on early yet contextualized research
methods learning and hands on experiences (Table 4). This
study is focused on one of the subjects implemented in
year two of the integrated curriculum: Applied Research
Methods in Nutrition.The unit is compulsory for all students
enrolled in the BachelorNutrition andDietetics and Bachelor
Nutrition Science.

The detailed unit blueprint is illustrated in Figure 1. The
course consisted of two key components: (i) students leading
a class research project whereby they developed a set of

research questions and subsequently an appropriate study
design, participated in the study as subjects, collected and col-
lated class data, analyzed data, andprepared a scientific paper;
(ii) a group systematic review of the literature.The theoretical
underpinnings of the teaching and learning approach were
based on Kolb’s experiential learning theory [12]. Through
the purposive design, students were invited to partake in the
whole research process, with their peers, in a safe and
supportive classroom setting, yet solving a realistic priority
nutrition issue. Two academics, both early career researchers
themselves (Zoe Davidson and Claire Palermo), coordinated
the unit in tandem.

The class research project was designed and implemented
by the students. Academic staff provided the broad topic area
(low FODMAP (fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols) diets) from which research
questions will be developed. The students chose a random-
ized, crossover controlled study, with qualitative semistruc-
tured interviews to answer their research questions. Teachers
guided the students through the research process in a two-
hour whole of class group discussion each week. For example,
one of the teachers would remind students of content learnt
in the previous year, such as developing a research question,
and then students would work in small groups to brainstorm
elements for their study, feedback to the whole group, and
then the teacher would facilitate discussion to achieve con-
sensus on how the whole group wished to proceed to the next
step of the research process. Students were briefed in the
introductory lecture that this unit required them to show
initiative and independence and that without their input in
class the study would not be a success. The learning from
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this experience was summatively assessed via an individual
student scientific paper submission, whereby students chose
one of the class research questions to write up as a journal
article following style guides common of a nutrition and
dietetics journal.

Students also completed a systematic review of the lit-
erature in groups of five. The systematic review process was
completely independent of the class research project, with
students completing the review in an area decided with their
tutor. The review process was facilitated by department aca-
demics in a series of student led tutorials incorporating peer
based learning principles [13]. Academics identified a broad
research question/topic whith the students and then devel-
oped into a more structured question before beginning the
process of searching, identifying, extracting, synthesizing,
and communicating evidence to answer the question. Student
groups participated in a single one-hour tutorial once per
week for the 12week semester with their tutor. Academics and
students were providedwith a tutorialmanual which outlined
key tasks to achieve each week in order to ensure completion
of the review process within the semester. Students were
provided with formative feedback in week four regarding
their question and search strategy. The learning from the
systematic review was summatively assessed via a group
paper submitted in accordance with the PRISMA guidelines
on reporting the systematic literature reviews [14].

As a part of the systematic review component of the unit,
students participated in a peer assessment process, using the
principles of effective peer assessment [15] whereby students
were empowered to take responsibility for their performance
and learning [16]. In the first tutorial of semester, each small
group set criteria towhich theywould assess their peers on.At
the endof semester, students completed an assessment of each
member of their group and provided this to their tutor.
The collated peer assessment for each student was used to
adjust the group’s mark to provide an individual systematic
review mark. For example, if a group received 42/50 for their
systematic review paper and as student received a collated
peer assessment of 8/10, their individual mark was deter-
mined as 80% of 42/50 = 34/50.

2.2. Evaluation. All students enrolled in the unit in 2013 (𝑛 =
55) were invited to participate in this research and informed
consent was obtained. Ethics approval was granted by the rel-
evant university human research ethics committee (approval
number: CF13/703-2013000306).

A pre-post evaluation was used to measure change in
self-perceived research knowledge and skills. Prior to com-
mencement of the course, all students completed a modified
version of theResearch SkillsQuestionnaire (RSQ) developed
by Centre for Excellence in Applied Undergraduate Research
Skills at the University of Reading [17]. Students were then
asked to complete the same survey on completion of the unit.
The survey required students to rate their self-perceived com-
petency in both broader/transferable (11 items) and specific (7
items) research skills on a scale of 1 to 10, with 1 representing
the lowest level of competence and 10 the highest. Attitudes
toward research were assessed on a scale of 1 to 7. Students

were also asked to qualitatively describe their understanding
of research and their general feelings towards research such
as motivation, interest, involvement, and stimulation and if
they would consider a career in research after graduation.

In addition to the questionnaire, students’ satisfaction
with the unit was evaluated using the university’s student
evaluation questionnaire. This 10-item questionnaire asked
students to rate their satisfaction with elements of teaching
and learning on a scale of one to five where one corresponds
to strongly disagree and five equates strongly agree. The
evaluation explores the ability of the teaching and learning to
allow students to achieve learning objectives, its intellectual
value, and appropriateness of resources, feedback, and effec-
tiveness of staff (Table 3).

Only students who completed both pre- and postsurveys
were included in the analysis to assess change in perceived
research skills. Wilcoxon Signed Ranks Test was used to
assess if there was a difference between self-perceived compe-
tence in research skills and attitudes towards research prior to
and following the completion of the unit. In order to establish
if thosewho completed the pre- and postsurveywere different
from those who completed the presurvey only, we also
statistically evaluated if there was a difference in the above
variables of interest between these two groups using Mann
Whitney-𝑈 tests. Significance was considered at 𝑃 < 0.05.
Qualitative text responseswere analyzed using a content anal-
ysis approach [18] by Claire Palermo, guided by qualitative
description methodology [19], whereby text was coded and
the most common codes developed into the main ideas from
the data which was later verified by the other authors (Zoe
Davidson). All students who responded to unit evaluation
questionnaire were included in the analysis and descriptive
statistics reported for each item on the questionnaire.

3. Results

There were 46 respondents to the survey at the commence-
ment of the unit. Twenty-two students responded to the post-
RSQ; however, only 17 students completed the survey in its
entirety. Forty students responded to the unit evaluation
questionnaire. In the 46 initial respondents, the average age
of the groupwas 22 years which included 43 (93%) females, 35
(76%) students of Australian nationality, and seven students
(15%) who had completed a degree prior to their current
program of study.

There was no significant difference between the students
who completed both the pre- and postsurvey (𝑛 = 17) com-
pared to those who completed the presurvey only (𝑛 = 26)
with the exception of two areas. Studentswho completed both
surveys had a higher perceived competence in time manage-
ment (median (IQR): 8 (7, 8) versus 7 (6, 7);𝑃 0.013) and from
an attitude perspective felt more involved with research (3 (1,
4) versus 4 (3, 5); 𝑃 0.006).

The analysis revealed that the teaching and learning
strategies increased self-perceived competence in all of the
specific research skills assessed (Table 1); however, these
increases were small often representing an increase of 1 point
in the 10-point scale.The unit also resulted in small improve-
ments in self-perceived competence in several broader skills
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Table 1: Self-perceived competency in broader and specific research skills prior to and following the completion of a nutrition research
methods unit.

Before After
𝑃 Improved (𝑛) No change (𝑛) Decrease (𝑛)Median

(IQR)
Range Median

(IQR)
Range

Broader/transferable self-perceived research skills (𝑛 = 17)
Communication skills, writing 7 (6, 7) 2–9 7 (6, 8) 5–9 0.053 8 8 1

Communication skills, oral 7 (6, 8) 5–8 7 (6, 8) 6–9 0.285 7 6 4

Information gathering, handling 6 (6, 7) 2–8 7 (6, 8) 5–10 0.015 10 5 2

Information evaluation 6 (6, 7) 3–8 7 (6, 8) 5–9 0.024 11 4 2

Numeracy 7 (6, 8) 6–9 7 (7, 9) 5–10 0.582 5 8 4

Teamwork 8 (8, 9) 5–10 8 (8, 9) 6–10 0.791 6 7 4

Ability to work independently 8 (8, 9) 7–10 9 (8, 10) 8–10 0.020 6 11 0

Project management skills 7 (7, 9) 5–10 8 (8, 9) 7–10 0.064 11 2 4

Time management skills 8 (7, 9) 6–10 8 (7, 8) 6–10 0.836 5 7 5

Problem-solving 8 (7, 8) 5–10 8 (7, 8) 6–10 0.796 5 7 5

Critical thinking 6 (6, 8) 5–8 7 (7, 8) 6–10 0.039 9 5 3

Specific self-perceived research skills (𝑛 = 18)
Designing a study 6 (5, 6) 1–9 7 (6, 8) 5–10 0.002 14 2 2

Study sampling 6 (4, 6) 1–8 7 (6, 8) 5–10 0.002 13 3 2

Participant recruitment 5 (4, 6) 1–8 7 (6, 8) 5–9 0.002 13 3 2

Data collection 7 (5, 7) 1–9 8 (7, 8) 6–10 0.003 13 3 2

Biological statistics 6 (4, 6) 1–7 7 (6, 8) 4–10 0.002 13 3 2

Paper preparation/reporting 6 (5, 7) 2–8 7 (6, 8) 6–10 0.004 12 3 3

Paper presenting to an audience 6 (4, 7) 1–8 6 (6, 8) 5–9 0.025 11 2 5
Bold text P < 0.05. Competency assessed on a scale of 1 to 10 with 1 representing the lowest level of competency and 10 the highest. 𝑃 obtained fromWilcoxon
Signed Ranks Test comparing pre- and post-self-perceived competency in each respective skill.

including information gathering and handling, information
evaluation, ability to work independently, and critical think-
ing. There were no reported changes in self-perceived com-
munication, literacy, numeracy, project management, team-
work, or problem-solving skills (Table 1). There were also
no changes in attitudes towards research following comple-
tion of the unit (Table 2).

Similarly, qualitative analysis revealed that there was no
change in any of the general feelings towards research or a
career in research after participation in the unit. However,
the student’s definition and understanding of the discourse of
research changed marginally from a broad understanding of
research with a focus on using existing evidence and collec-
tion of data to a more specific understanding that included
the collection of data by conducting research rather than
relying on existing evidence. Prior to commencement of the
unit, students described research as a systematic process used
to test hypothesis and gather information on a topic for which
there is a need to know more about. At the conclusion of the
semester, students described research as a process whereby
they can discover something new by undertaking a study or
using existing evidence. They also saw the value of research

in contributing to answering the questions that arise out of
practice more after completing the unit:

gathering [existing] evidence in a systematic way
in order to address a question. (student number
19, prequestionnaire)

. . . [research] can either be undertaking new
studies or compiling and extracting data from pre-
vious studies to answer a new question. (student
number 9, postquestionnaire)

The unit was rated highly by students with median scores
for all assessed items ranging from 4.3 to 4.8 out of a possible
five (Table 3). Of particular note was the students’ satisfac-
tion with how this unit built upon previous units in the
course (4.78 out of 5) which fulfills the university criteria of
“outstanding” for a unit evaluation result.

An unintended evaluation was the number of groups
progressing their systematic literature review to publication
in a peer-reviewed journal. At the time of submission, one of
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Table 2: Student attitudes towards research prior to and following the completion of a nutrition research methods unit.

PRE POST
𝑃 Improved (𝑛) No change (𝑛) Decrease (𝑛)Median

(IQR) Range Median
(IQR) Range

Motivated (1) to unmotivated (7) 3 (2, 4) 1–5 2 (2, 3) 1–4 0.223 6 7 4
Interested (1) to uninterested (7) 3 (2, 4) 1–6 2 (1, 3) 1–3 0.056 7 7 3
Involved (1) to uninvolved (7) 3 (1, 4) 1–4 3 (2, 3) 1–6 0.974 6 3 8
Not stimulated (1) to stimulated (7) 5 (4, 7) 3–7 5 (5, 6) 3–7 0.942 3 9 5
Do not want to study it (1) to want
to study it (7) 5 (5, 6) 4–7 5 (5, 6) 3–7 0.557 4 9 4

Inspired (1) to uninspired (7) 3 (2, 4) 1–5 2 (2, 3) 1–6 0.295 9 4 4
Unchallenged (1) to challenged (7) 6 (5, 7) 5–7 6 (6, 7) 5–7 0.166 7 7 3
Un-invigorated (1) to invigorated
(7) 5 (4, 6) 3–7 5 (5, 6) 3–7 0.317 8 4 5

Unenthused (1) to enthused (7) 5 (5, 6) 3–7 6 (5, 6) 4–7 0.166 7 7 3
Excited (1) to not excited (7) 3 (2, 5) 1–6 3 (2, 4) 1–5 0.409 8 3 6
Aroused (1) to not aroused (7) 3 (3, 4) 1–4 3 (3, 5) 1–7 0.088 4 5 8
Not fascinated (1) to fascinated (7) 6 (5, 6) 3–7 6 (5, 7) 4–7 0.166 7 7 3
Dreading it (1) to look forward to it
(7) 5 (4, 6) 3–7 5 (5, 6) 3–7 0.428 8 4 5

Important (1) to unimportant (7) 2 (1, 2) 1–5 1 (1, 2) 1–3 0.206 5 10 2
Useful (1) to useless (7) 2 (1, 2) 1–5 1 (1, 2) 1–3 0.096 5 11 1
Helpful (1) to harmful (7) 2 (1, 2) 1–6 1 (1, 2) 1–3 0.096 5 11 1
𝑃 obtained fromWilcoxon Signed Ranks Test comparing pre- and postattitudes towards research.

Table 3: Applied research methods in nutrition student evaluation results.

Item Median score Range
The unit enabled me to achieve its learning objectives 4.59 2–5
I found the unit to be intellectually stimulating 4.63 3–5
The learning resources in this unit supported my studies 4.37 2–5
The feedback I received in this unit was useful 4.53 2–5
Overall I was satisfied with the quality of this unit 4.31 2–5
I was sufficiently aware of the organizational and/or professional requirements to be met for this unit 4.47 2–5
The content and objectives of the unit build upon previous units in the course 4.78 2–5
The practical activities in this unit were related to the content and learning objectives described in the unit manual 4.65 3–5
The staff for this unit were aware of my learning requirements 4.65 3–5
The criteria used to assess student work were made clear 4.50 3–5
𝑛 = 40. Competency assessed on a scale of 1 to 5 with 1 representing the lowest level of satisfaction and 5 the highest.

the ten groups has had their manuscript accepted for publi-
cation; one is under review; and two are in the final stages
of drafting their manuscript for of publication.

4. Discussion

This research aimed to evaluate the effect of a year two under-
graduate researchmethods unit on research skills of students.
We found that the unit increased self-perceived compe-
tence in designing, sampling, recruiting, collecting, analysis,
and communicating research. The unit also increased infor-
mation gathering, handling, and evaluation and the students
self-perceived ability to think critically and work indepen-
dently. Despite the statistical significance of these changes,

the effect size was relatively small with self-perceived com-
petence in research skills increasing in most variables by 1
point on the 10-point scale. Of note, however, is the shift in the
range of scores, with the minimum increasing across many
variables by up to 5 points indicating that those with the low-
est perceived competence in research skills may benefit more
from this teaching and learning strategy. There is also inher-
ent difficulties with using ordinal scales, in that it is difficult to
fully understand the impact of a change in 1 point in perceived
confidence. More tangible and “real world” outcomes such as
publications arising from the unit are perhaps more concrete
indicators of skill development.

The sample demographics, while drawn from one insti-
tution, are representative of nutrition and dietetics students



6 Journal of Biomedical Education

Ta
bl
e
4:
Bl
ue
pr
in
to

fr
es
ea
rc
h
sk
ill
st
ea
ch
in
g
in

nu
tr
iti
on

an
d
di
et
et
ic
sc

ur
ric

ul
a.

U
ni
tn

am
e/
ye
ar

le
ve
l

Le
ar
ni
ng

ob
je
ct
iv
es

Su
m
m
at
iv
ea

ss
es
sm

en
t

re
la
te
d
to

re
se
ar
ch

sk
ill

de
ve
lo
pm

en
t

Ye
ar

1:
ev
al
ua
tin

g
th
e

ev
id
en
ce
,n
ut
rit
io
n,

an
d

po
pu

la
tio

n
he
al
th

(1
)I
nt
er
pr
et
th
ed

em
og
ra
ph

ic
so

ft
he

Au
st
ra
lia
n
po

pu
lat
io
n
in
clu

di
ng

in
di
ge
no

us
,m

in
or
ity
,a
nd

di
sa
dv
an
ta
ge
d

gr
ou

ps
(2
)S

um
m
ar
iz
et
he

Au
st
ra
lia
n
he
al
th

sy
ste

m
an
d
th
ep

ol
iti
ca
ls
ys
te
m

an
d
its

op
er
at
io
n
at
an

at
io
na
ls
ta
te
an
d

lo
ca
ll
ev
el
an
d
ou

tli
ne

th
er

ol
es

of
th
em

aj
or

bo
di
es

th
at
pr
ov
id
eg

ov
er
nm

en
tw

ith
sc
ie
nt
ifi
ca

dv
ic
er

ela
tin

g
to

fo
od

an
d
al
so

to
he
al
th

(3
)I
de
nt
ify

an
d
de
sc
rib

et
he

m
ai
n
so
ci
o-
cu
ltu

ra
l,
ec
on

om
ic
,e
nv
iro

nm
en
ta
l,
an
d
po

lit
ic
al
de
te
rm

in
an
ts
of
he
al
th

(4
)D

efi
ne

pu
bl
ic
he
al
th

an
d
di
sc
us
st
he

or
ig
in
sa

nd
na
tu
re

of
pu

bl
ic
he
al
th

as
ad

isc
ip
lin

e
(5
)C

om
pa
re

an
d
co
nt
ra
st
th
es

oc
ia
lv
er
su
st
he

m
ed
ic
al
m
od

el
of

he
al
th

an
d
ex
pl
ai
n
pr
im

ar
y,
se
co
nd

ar
y,
an
d

te
rt
ia
ry

pr
ev
en
tio

n
pa
ra
di
gm

sa
nd

str
at
eg
ie
sf
or

in
di
vi
du

al
sa

nd
po

pu
la
tio

ns
(6
)E

xp
la
in

an
d
co
m
pa
re

th
em

ai
n
stu

dy
de
sig

ns
us
ed

in
po

pu
la
tio

n
he
al
th

an
d
nu

tr
iti
on

re
se
ar
ch

an
d
ex
pl
ai
n

th
efi

nd
in
gs

of
ke
y
po

pu
lat
io
n
he
al
th

stu
di
es

on
th
er

ela
tio

ns
hi
p
be
tw
ee
n
di
et
an
d
ch
ro
ni
cd

ise
as
e

(7
)P

er
fo
rm

ba
sic

m
et
ho

ds
of

qu
al
ita
tiv

ea
nd

qu
an
tit
at
iv
ed

at
ac

ol
le
ct
io
n
an
d
an
al
ys
is

(8
)S

ea
rc
h
th
es

ci
en
tifi

cl
ite
ra
tu
re

re
lat
ed

to
co
m
m
on

qu
es
tio

ns
on

nu
tr
iti
on

an
d
he
al
th

(9
)E

xp
la
in

co
m
m
on

m
et
ho

ds
us
ed

to
su
rv
ey

th
en

ut
rie

nt
in
ta
ke

an
d
th
en

ut
rit
io
na
ls
ta
tu
so

fp
op

ul
at
io
ns

Ev
al
ua
tio

n
of

in
di
ge
no

us
he
al
th

pr
og
ra
m

or
po

lic
y

20
%

Cr
iti
ca
la
na
ly
sis

of
sc
ie
nt
ifi
cp

ap
er

us
in
g

qu
al
ity

as
se
ss
m
en
t2

0%
A
rg
um

en
ta
tiv

ee
ss
ay

us
in
g

th
ee

vi
de
nc
e,
fo
re

xa
m
pl
e,

“Th
es

ol
ut
io
n
to

ch
ild

ho
od

ob
es
ity

is
pr
ev
en
tio

n
no

t
cu
re
.D

isc
us
s.”

M
id
se
m
es
te
rt
es
t1
0%

En
d
of

se
m
es
te
re

xa
m

30
%

Ye
ar

2:
ap
pl
ie
d
re
se
ar
ch

m
et
ho

ds
in

nu
tr
iti
on

(1
)D

es
ig
n
as

im
pl
er

es
ea
rc
h
stu

dy
re
la
tin

g
to

an
ut
rit
io
n
iss
ue

(2
)D

efi
ne

th
ep

ro
ce
ss
of

sy
ste

m
at
ic
re
vi
ew

(3
)D

ev
elo

p
an
d
im

pl
em

en
ta

sy
ste

m
at
ic
re
vi
ew

pr
ot
oc
ol

(4
)A

pp
ly
m
et
ho

ds
of

qu
al
ita
tiv

ea
nd

qu
an
tit
at
iv
ed

at
aa

na
ly
sis

in
co
nfi

ne
d
se
tti
ng

s
(5
)C

om
pa
re

an
d
co
nt
ra
st
di
ffe
re
nt

re
se
ar
ch

m
et
ho

do
lo
gi
es

(6
)A

pp
ly
pr
in
ci
pl
es

of
nu

tr
iti
on

re
se
ar
ch

pr
oj
ec
tm

an
ag
em

en
tv
ia
ah

yp
ot
he
tic

al
m
od

el
(7
)S

yn
th
es
iz
ea

nd
co
m
m
un

ic
at
efi

nd
in
gs

fro
m

th
es

ci
en
tifi

cl
ite
ra
tu
re

in
th
efi

el
d
of

nu
tr
iti
on

(8
)E

xt
en
d
co
m
m
un

ic
at
io
n
sk
ill
sa

nd
pr
ac
tic

ei
n
th
ec

on
te
xt

of
nu

tr
iti
on

re
se
ar
ch

(9
)E

xt
en
d
cr
iti
ca
la
pp

ra
isa

la
nd

en
qu

iry
sk
ill
s

G
ro
up

sy
ste

m
at
ic
lit
er
at
ur
e

re
vi
ew

50
%

In
di
vi
du

al
sc
ie
nt
ifi
cr

ep
or
t

50
%

Ye
ar

3:
fo
od

fo
rd

ie
te
tic

pr
ac
tic

e
(d
ie
te
tic

ss
tu
de
nt
so

nl
y)

(1
)I
nt
eg
ra
te
fo
od

co
m
po

sit
io
n
an
d
pr
ac
tic

al
fo
od

kn
ow

le
dg
et
o
ar

an
ge

of
th
er
ap
eu
tic

ap
pl
ic
at
io
ns

to
su
pp

or
t

di
et
et
ic
pr
ac
tic

e
(2
)C

om
pa
re

an
d
co
nt
ra
st
fo
od

se
rv
ic
es

ys
te
m
sa

cr
os
sh

ea
lth

ca
re

se
tti
ng

si
nc
lu
di
ng

ke
y
re
gu
lat
or
y
an
d

ac
cr
ed
ita
tio

n
sy
ste

m
sr
ele

va
nt

to
fo
od

se
rv
ic
em

an
ag
em

en
t

(3
)D

ev
el
op

an
d
co
m
m
un

ic
at
ep

la
ns

to
pr
ov
id
es

af
ea

nd
nu

tr
iti
ou

sf
oo

d
in

fo
od

se
rv
ic
es

et
tin

gs
(4
)I
m
pl
em

en
t,
ev
al
ua
te
,a
nd

di
ss
em

in
at
er

es
ul
ts
of

ac
tiv

iti
es

th
at
su
pp

or
td

el
iv
er
y
of

qu
al
ity

nu
tr
iti
on

an
d
fo
od

st
an
da
rd
sw

ith
in

af
oo

d
se
rv
ic
e

(5
)A

pp
ly
re
se
ar
ch

pr
ac
tic

es
ki
lls

an
d
in
no

va
tiv

ep
ro
bl
em

-s
ol
vi
ng

to
fo
od

se
rv
ic
em

an
ag
em

en
tc
ha
lle
ng
es

(6
)A

pp
ly
th
ep

rin
ci
pl
es

of
m
an
ag
em

en
ti
n
fo
od

se
rv
ic
ei
nc
lu
di
ng

or
ga
ni
za
tio

na
lm

an
ag
em

en
t,
hu

m
an

re
so
ur
ce

m
an
ag
em

en
t,
an
d
pr
od

uc
tio

n
m
an
ag
em

en
t

(7
)U

til
iz
er

efl
ec
tio

n,
pr
of
es
sio

na
l,
an
d
pe
rs
on

al
co
m
m
un

ic
at
io
n
an
d
te
am

w
or
k
sk
ill
s

Fo
od

se
rv
ic
eq

ua
lit
y

im
pr
ov
em

en
tp

ro
je
ct
re
po

rt
(g
ro
up

)3
5%



Journal of Biomedical Education 7

Ta
bl
e
4:
C
on

tin
ue
d.

U
ni
tn

am
e/
ye
ar

le
ve
l

Le
ar
ni
ng

ob
je
ct
iv
es

Su
m
m
at
iv
ea

ss
es
sm

en
t

re
la
te
d
to

re
se
ar
ch

sk
ill

de
ve
lo
pm

en
t

Ye
ar

3:
ev
id
en
ce
-b
as
ed

nu
tr
iti
on

(n
ut
rit
io
n
sc
ie
nc
es

tu
de
nt
s

on
ly
)

(1
)A

pp
ly
ap
pr
op

ria
te
re
se
ar
ch

m
et
ho

ds
in

or
de
rt
o
ca
rr
y
ou

ts
ci
en
tifi

cr
es
ea
rc
h
an
d
re
co
gn

iz
et
he

sig
ni
fic
an
ce

an
d
re
le
va
nc
eo

ft
he

da
ta
an
d
re
su
lts

ob
ta
in
ed

(2
)I
nt
eg
ra
te
kn

ow
le
dg
ei
n
th
ei
de
nt
ifi
ca
tio

n,
de
sc
rip

tio
n,

an
al
ys
is,

an
d
so
lu
tio

n
of

ar
es
ea
rc
h
pr
ob

le
m

in
th
e

fie
ld

of
hu

m
an

nu
tr
iti
on

(3
)A

rt
ic
ul
at
ec

le
ar

re
se
ar
ch

ai
m
s,
m
et
ho

ds
,a
nd

ra
tio

na
le

(4
)S

ho
w
ap
pr
op

ria
te
sk
ill
si
n
ap
pl
yi
ng

m
et
ho

ds
an
d
te
ch
ni
qu

es
re
le
va
nt

to
yo
ur

ch
os
en

pr
oj
ec
t

(5
)S

ho
w
in
iti
at
iv
ea

nd
in
de
pe
nd

en
ce
,a
nd

m
an
ag
ey

ou
rt
im

ea
nd

re
so
ur
ce
se

ffe
ct
iv
ely

to
co
m
pl
et
ea

pr
oj
ec
t

w
ith

in
al
lo
ca
te
d
tim

es
ca
le
s

(6
)U

til
iz
er

ele
va
nt

in
fo
rm

at
io
n
so
ur
ce
sf
or

th
ep

la
nn

in
g,
co
nd

uc
t,
an
d
w
rit
in
g
up

of
ap

ro
je
ct

(7
)M

ai
nt
ai
n
ac
cu
ra
te
,a
cc
es
sib

le
re
co
rd
so

fd
at
ac

ol
le
ct
io
n,

de
ci
sio

ns
m
ad
e,
an
d
th
ei
rr
at
io
na
le
in

ar
efl
ec
tiv

e
w
or
kb

oo
k

(8
)U

til
iz
es

ui
ta
bl
es

oft
w
ar
ep

ac
ka
ge
sf
or

da
ta
m
an
ip
ul
at
io
n
an
d
th
ep

re
pa
ra
tio

n
of

ty
pe
w
rit
te
n
do

cu
m
en
ts

(9
)E

va
lu
at
et
he

ex
pe
rim

en
ta
la
pp

ro
ac
h
ad
op

te
d
an
d
re
co
gn

iz
ei
ts
str

en
gt
hs

an
d
lim

ita
tio

ns
,a
nd

co
m
pa
re

an
d

in
te
gr
at
ey

ou
rp

ro
je
ct
fin

di
ng

sw
ith

fin
di
ng

sf
ro
m

pr
ev
io
us

w
or
k
re
po

rt
ed

in
th
el
ite
ra
tu
re

or
els

ew
he
re

(1
0)

Pr
ep
ar
ea

st
ru
ct
ur
ed
,c
oh

er
en
tp

ro
je
ct
su
bm

iss
io
n,

vi
aa

se
rie

so
fd

ra
fts

th
at
ar
es

ub
je
ct
to

re
pe
at
ed

im
pr
ov
em

en
ta
nd

up
da
tin

g
(1
1)
En

ga
ge

in
cr
iti
ca
ld

isc
us
sio

n
of

th
ec

on
du

ct
of

yo
ur

pr
oj
ec
ta
nd

th
es

ig
ni
fic
an
ce

of
its

fin
di
ng

si
n
an

or
al

de
fe
nc
e(
th
re
e-
m
in
ut
et
he
sis
)

O
ra
lp
re
se
nt
at
io
n
on

re
se
ar
ch

10
%

Re
se
ar
ch

pr
op

os
al
20
%

Re
se
ar
ch

sc
ie
nt
ifi
cp

ap
er

50
%

Re
fle
ct
iv
ew

or
kb

oo
k
or

la
bo

ra
to
ry

no
te
bo

ok
10
%

Su
pe
rv
iso

rr
ep
or
t1
0%

Ye
ar

4:
pr
ac
tic

ea
nd

re
se
ar
ch

in
di
et
et
ic
s

(d
ie
te
tic

ss
tu
de
nt
so

nl
y)

(1
)C

rit
ic
al
ly
re
vi
ew

nu
tr
iti
on

an
d
di
et
et
ic
pr
ac
tic

e,
id
en
tif
yi
ng

ga
ps

in
kn

ow
le
dg
e,
an
d
ap
pl
y
va
lid

an
d
re
le
va
nt

co
nc
lu
sio

ns
an
d
re
co
m
m
en
da
tio

ns
fo
rp

ra
ct
ic
ei
m
pr
ov
em

en
t

(2
)U

til
iz
er

es
ea
rc
h,
le
ad
er
sh
ip
,c
om

m
un

ic
at
io
n
(in

clu
di
ng

ne
go
tia
tio

n,
ad
vo
ca
cy
,a
nd

co
nfl

ic
tr
es
ol
ut
io
n)
,a
nd

m
an
ag
em

en
tp

rin
ci
pl
es

an
d
sk
ill
si
n
ap
pr
oa
ch
in
g
so
lu
tio

ns
to

pr
ac
tic
ep

ro
bl
em

s.
(3
)W

or
k
eff
ec
tiv

ely
as

am
em

be
ro

fa
te
am

cr
ea
tin

g
in
no

va
tiv

es
ol
ut
io
ns

to
nu

tr
iti
on

an
d
di
et
et
ic
sp

ra
ct
ic
e

pr
ob

le
m
s

(4
)A

pp
ly
th
ep

rin
ci
pl
es

of
hu

m
an

re
so
ur
ce

m
an
ag
em

en
t,
bu

dg
et
in
g,
an
d
ris

k
m
an
ag
em

en
tt
o
pr
oj
ec
t

m
an
ag
em

en
ta
nd

re
se
ar
ch

(5
)S

yn
th
es
iz
ea

nd
an
al
yz
ei
nf
or
m
at
io
n/
da
ta
co
lle
ct
ed

fro
m

pr
ac
tic

ea
nd

co
m
m
un

ic
at
es

ci
en
tifi

ca
lly

(6
)P

la
n
an
d
ev
al
ua
te
ow

n
pe
rs
on

al
an
d
pr
of
es
sio

na
ld

ev
elo

pm
en
ti
n
pr
ep
ar
at
io
n
fo
re

nt
ry

in
to

th
ep

ro
fe
ss
io
n

Sc
ie
nt
ifi
cp

ap
er

40
%

Pe
er

re
vi
ew

10
%

Sm
al
lg
ra
nt

pr
op

os
al
20
%



8 Journal of Biomedical Education

across Australia, young and predominately female [20], and
therefore the findingsmay be generalizable to another under-
graduate nutrition education. The findings show that this
simulated, classroom based, nonresource intensive learning
experience had the capacity to develop the research skills
of students. It adds to the minimal literature in nutrition
on teaching and learning strategies to promote research skill
development and may also be of benefit to other health
professions with similar student demographics.

The findings are congruent with previous research in
nutrition students that has shown the enjoyment and devel-
opment of research skills through experiencing research itself
[21, 22].The approach presented in this study offers a scaffold
from which to create strong foundation for applied research
prior to when students are in practice. This has the potential
to enhance their real world research experience by preparing
them more effectively.

Comparison of RSQ measures to the other literatures
demonstrates that medical students self-perceived broader/
transferable research skills were similar at baseline to our
cohort but their specific self-perceived research skills were
lower than the nutrition and dietetics students at baseline
[17]. This is perhaps further evidence of the successful scaf-
folding of research teaching and learning between years one
and two of the curriculum.The limitations of self-assessment
of capability are acknowledged [23]. In this study, self-assess-
ment of research skills was used to facilitate reflection and
learning rather than summative assessment. When used
for these purposes, self-perception is an important com-
ponent of learning [24]. Measuring actual participation in
research is needed. Future research may follow this cohort
longitudinally and use validated measures of involvement in
research [25] to assess the impact of this undergraduate
learning experience on their work practice.

The finding that this learning experience did not alter stu-
dents’ self-perceived skills in communication, teamwork, and
project management may relate to the fact that these learning
outcomeswere notmade explicit to students.Other evidences
from dietetics students’ experiences of research suggest that
it improved project management skills [22]. There is an
opportunity to build in formative assessment into Applied
Research Methods in Nutrition to highlight the learning that
may be occurring around communication, teamwork, and
project management as a result of this experience.

This study is limited in that it reports outcomes from only
a single small sample of students from the one university.
This was due to a poor response rate to the postquestionnaire.
This research was conducted during semester, so competing
demands of students such as assignments and exams aswell as
completion of unit evaluations most definitely hindered our
response rate. Also the method of administration likely
influenced the follow-up response rate.Therewere 46 respon-
dents to the survey at the commencement of the unit. This
presurvey was administered in class time. Only 17 of these
respondents submitted completed surveys at the follow-up
which was administered outside of class time.

The comparison of self-perceived research skills and
attitudes towards research between those students who com-
pleted both surveys and those who completed the presurvey

only highlighted some important differences between these
students. Those who completed both surveys perceived that
they were slightly more confident in time management.
Considering the competing demands on the students at the
time of the postsurvey, these students may have felt they
had more time to complete the survey. The other difference
between these two groups of students was that those who
completed both surveys reported that they felt more involved
in research at the pre survey. This could indicate that we
have captured those students who were more engaged and
who potentially had the best learning outcomes. However,
there was no difference in the multiple other research skills
or attitudes assessed at the presurvey.

There is an opportunity to follow these students longitu-
dinally to measure the further development of their research
skills through practical placement and other learning activi-
ties as well as their involvement with research following their
degree.This longitudinal evaluationwill assist with providing
tangible outcomes regarding the development of research
skills. In addition, the answers to the qualitative component
of the RSQ lacked appropriate depth to sufficiently describe
changes in students’ attitudes towards research. Students’
answers may have also been influenced by the timing of the
survey (end of semester). Future research should incorporate
focus groups to enable in-depth exploration of this topic and
also account for discourses among student views. Ultimately,
we seek to understand not just how to train evidence-based
practitioners but also how to motivate future researchers.

5. Conclusion

Our new, year two level research methods unit appeared
successful in enhancing students’ research skills. Further
exploration of learner attitudes towards research is needed
with consideration of how these might be addressed in future
research skills teaching.
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Despite the importance of healthful dietary choices in combating the childhood obesity epidemic, neither primary and secondary
schools normedical schools provide adequate nutrition education. In 2005, twomedical students at theUniversity ofNorthCarolina
started the ImprovingMeals and Physical Activity inChildren andTeens (IMPACT) program,which utilized a peer-educatormodel
to engage medical students and high school students in teaching 4th graders about healthy eating and physical activity. Over the
years, medical student leaders of IMPACT continued the program, orienting the curriculum around the 5-2-1-0 Let’s Go campaign,
aligning the IMPACT curriculumwithNorthCarolina state curricular objectives for 4th graders and engaging and training teams of
health professional students to deliver the program.The IMPACT project demonstrates howmedical and other health professional
students can successfully promote nutrition and physical activity education for themselves and for children through community-
based initiatives. Ongoing efforts are aimed at increasing family participation in the curriculum to maximize changes in eating and
physical activity of IMPACT participants and ensuring sustainability of the organization by engaging health professional student
participants in continuing to improve the program.

1. Introduction

Rates of childhood obesity have tripled in recent decades with
estimates that 30% of American children will be obese by
2030 if the epidemic is not stopped [1]. Despite the increas-
ingly apparent relationship between certain eating behaviors,
obesity, and chronic disease and death [2, 3], less than half of
American medical schools are providing the recommended
amount of nutrition education [4]. Nutrition education for
medical students is especially important because, in the
authors’ experience, medical students can make important
contributions to improving nutrition and physical activity
and improving community health even very early in their
careers.

In the fall of 2004, two of the authors (Avik Chatterjee
andNatalie D.Muth) startedmedical school at the University
of North Carolina at Chapel Hill (UNC). At that time,
before the Let’s Move campaign [5] and the 2013 United

States Department of Agriculture school food guidelines
[6], childhood obesity was already an epidemic problem
nationally [7] and in North Carolina [8]. As a former high
school teacher (Avik Chatterjee) and a registered dietitian
with training in public health (Natalie D.Muth), both saw the
potential for a school-based intervention to improve eating
behaviors [9, 10] and recognized the power of peer teaching to
improve health behaviors among children [11]. Together they
developed a healthy eating and physical activity education
curriculum for elementary school students led by high school
students. They named this curriculum IMPACT—Improving
Meals and Physical Activity in Children and Teens.

2. The IMPACT Intervention

In the spring of 2005, Avik Chatterjee and Natalie D. Muth
partnered with UNC School of Medicine Pediatric faculty
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and a local school district. Working closely with the Director
of Healthy Living of the school district the team identified
an elementary school and a high school located within short
walking distance of each other. Concurrently, Avik Chatterjee
and Natalie D. Muth applied for and received the Albert
Schweitzer fellowship to support their intervention.

The IMPACT curriculum consisted of twelve-hour-long,
once-weekly lessons [12]. Approximately half of each lesson
was designated for nutrition education and half for physical
activity.The nutrition education and physical activity materi-
als were assembled from nutrition education programs (such
as MyPyramid) [13] and physical activity programs (such as
the CDC’s VERB program) [14] that were available online at
that time.

Avik Chatterjee and Natalie D. Muth worked closely to
establish and nurture partnerships among the school district,
medical school, students and families, and local commu-
nities. At the high school they worked closely with health
education teachers to recruit and train high school student
educators to deliver the curriculum. In the community they
established relationships with local businesses, including an
athletic club to provide the space for the trainings and gym
memberships as incentives to high school student educators.
Local grocery stores and other vendors also generously
provided assistance with healthy snacks for the curriculum
sessions. Elementary school teachers and 4th-grade teachers
allowed the intervention into two of their classrooms. The
students and families were also highly involved. Each week,
students had a homework assignment that required family
involvement, and at the end of the curriculum students and
families came together at the school for a celebration with
healthy snacks.

Evaluation was an important aspect of the program.
Students in the two intervention classes and two control
classes had body mass index (BMI) measured and filled
out surveys about their knowledge, attitudes, and behaviors
on certain target eating behaviors. The intervention went
exceptionally smoothly and was well-received by high school
student peer educators and 4th-grade participants. While
there was no significant difference in the change in BMI
percentile for age between the intervention and control
groups (−1% in the intervention students compared to control
students; 𝑃 = 0.59), in a difference-in-differences analysis
students in the intervention group were more likely to know
how many servings of fruits and vegetables they should eat
(+20% compared with controls; 𝑃 = 0.01) and also reported
eating more fruits and vegetables (+0.85 servings/day com-
pared with controls; 𝑃 = 0.05). All 𝑃 values are for the
interaction term between the outcome and the presence of
the intervention in a linear regressionmodel adjusted for sex,
age, baseline value of the variable, and BMI percentile, except
in the case where BMI percentile itself is the outcome [12].

3. IMPACT over Time

As authors Natalie D. Muth and Avik Chatterjee progressed
in their medical education, the IMPACT curriculum took
varying forms. After a brief hiatus, UNC medical students

revamped and relaunched the curriculumwith a focus on the
intervention in elementary schools.

The IMPACT Program was revived in 2012 by authors
Julia Nugent and LindseyM. Rose with the goals of providing
education on healthful living to elementary children in order
to be involved in community-wide preventative medicine.
Upon entering medical school at UNC in 2012, Julia Nugent
was invigorated by the idea of IMPACT, especially with a
background in biochemistry and strong interest in nutrition.
As a former 5th-grade teacher who saw how unhealthful
living negatively affected her students and community, Lind-
sey M. Rose sought out IMPACT. Since IMPACT was not
active, they reinstated this important program as a means
of both promoting additional nutrition education for health
professional students and providing a meaningful way to
interact with the community in which they lived.

Under the guidance of an experienced faculty mentor
at UNC School of Public Health, IMPACT made significant
changes to the curriculum, incorporating the 5-2-1-0 rec-
ommendations as the foundation of the curriculum, teach-
ing teams of health professional students to provide direct
education to 4th-grade elementary students, and providing
lecture series for health professional student-teachers focused
on clinical nutrition.

Thebackbone of IMPACT’s lessons is the 5-2-1-0message,
a component of the Let’s Go initiative first implemented
in Portland, Maine, in 2006 [16–19]. The creators of Let’s
Go reasoned that a consistent message, in addition to on-
the-ground promotion, could raise awareness of healthy
lifestyles and begin to address the childhood obesity problem
in their community. The 5-2-1-0 mnemonic presents four
daily recommendations: “eat 5 or more fruits and vegetables,”
“limit screen time to two hours or less,” “participate in 1
hour of physical activity,” and “aim for 0 sugary drinks”
[20]. When this message was taught in 56 school settings
in Portland, Maine, in addition to systematic changes and
community, participants were found to consume more fruits
and vegetables and less sugary drinks and report that they
were more aware of the 5-2-1-0 model [21]. Students are
encouraged to follow the 5-2-1-0 program via weekly trackers
and paper communication with their parents.

Fourth-grade classrooms in North Carolina were specif-
ically targeted because their science curriculum includes
learning about healthful living as well as specific disease
processes that are more common in people with poor diet
and exercise habits. IMPACT lessons were designed to align
with the North Carolina Essential Standards for Nutrition
and Physical Activity and Science (Table 1).

The IMPACT program utilizes teaching teams comprised
of health professional students (medical students, dental
students, nursing students, pharmacy students, and public
health students) who work with the fourth-grade teams of
two local elementary schools to lead a six-week-long pro-
gram. The students, mostly medical students, are recruited
through activity fairs, student government newsletters, and
an introductory interest meeting. Classroom group assign-
ments are made considering past experience in classrooms or
working with this age group as well as volunteer preference in
forming their own teaching groups. Weekly teaching groups
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Table 1: North Carolina Essential Standards and Clarifying Objectives for 4th-grade nutrition and physical activity and science addressed by
the IMPACT curriculum [15].

NC Essential Standard Objective addressed

4.NPA.1: Apply tools (MyPlate, Food Facts Label) to
plan healthy nutrition and fitness.

4.NPA.1.1: Plan meals using MyPlate.
4.NPA.1.3: Use the Food Facts Label to plan meals and
avoid food allergies.

4.NPA.2: Understand the importance of consuming a
variety of nutrient dense foods and beverages in
moderation.

4.NPA.2.1: Compare unhealthy and healthy eating
patterns, including eating in moderation.
4.NPA.2.2: Explain the effect of eating healthy and
unhealthy breakfasts and lunches.

4.NPA.3: Understand the benefits of nutrition and
fitness to disease prevention.

4.NPA.3.1: Explain how nutrition and fitness affect
cardiovascular health.
4.NPA.3.2: Summarize the association between caloric
intake and expenditure to prevent obesity.

4.L.2: Understand food and the benefits of vitamins,
minerals, and exercise.

4.L.2.1: Classify substances as food or nonfood items
based on their ability to provide energy and materials
for survival, growth, and repair of the body.
4.L.2.2: Explain the role of vitamins, minerals, and
exercise in maintaining a healthy body.

NPA: nutrition and physical activity.
L: life science.

consist of three to four teachers, and there is typically a
pool of substitute volunteers that are contacted as needed.
Before entering the classroom, all volunteers attend a train-
ing session in order to review the curriculum and discuss
classroom management strategies. Throughout the program
they are encouraged to collaborate and tailor the lessons to
best suit their respective classrooms. Lessons follow a similar
basic structure over a six-week timeline, beginning with a
brief interactive lecture followed by a variety of small group
exercises to reinforce key lesson concepts. Lessons culminate
with a physical activity, such as a “Dance Off,” to reinforce the
emphasis on exercise.

Evaluation continued to be an important part of
IMPACT. Pre- and postprogram exams were given to
evaluate IMPACT’s efficacy; the tests consisted of 6 multiple
choice questions, one evaluating a main point of each of the
six lessons. The mean, standard deviation, standard error
of the mean, and a two-tailed 𝑡-test with unequal variance
calculated in Microsoft Excel (Durham, NC) were used to
statistically evaluate the efficacy of the IMPACT program. A
trend towards improvement in exam score was seen but, in
paired 𝑡-test analysis, did not reach statistical significance
(Figure 1; preprogram test score 77% SD 9.2, postprogram
test score 84% SD 2.9; 𝑃 value 0.13, 𝑛 = 30). The accumulated
data in addition to feedback from the elementary school
teachers identified areas for curriculum improvement.
Another important source of evaluation was the informal
feedback from the IMPACT volunteers. Their reports help
guide future lesson planning to benefit both the students and
the volunteer teachers.

In addition to elementary school outreach, the IMPACT
organization provides supplemental nutrition education for
motivated UNC health professional students with seminars
provided by UNC faculty members focused on topics with
clinical and public health relevance. Presentations entitled
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Figure 1: Average test scores and standard errors of a 6-question
multiple choice test given before and after IMPACT program, evalu-
ating the efficacy of the program in teaching key lesson concepts (𝑛 =
30). 𝑃 value is for a paired 𝑡-test.

“Nutrition Myths,” “Nutrition in Oncology,” “Adolescent
Eating Disorders,” and “How to Counsel Parents of the Obese
Child” have stimulated valuable interdisciplinary discussions
on nutrition in medicine.

4. Lessons Learned

The IMPACT experience provides a model of how medical
students, with the right support and mentorship, can create
and implement a successful intervention to improve eating
behaviors and physical activity in the community. Combining
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nutrition education and physical activity, peer education, and
family and community engagement are the cornerstones of
IMPACT’s continued success.

However, a current limitation of the IMPACT curriculum
is the lack of parental involvement in lessons. Parental
nutrition education can be a strong determinant in a child’s
health habits [22, 23], and therefore increased parental
involvement has become amajor goal of current co-president
authors Thomas N. Rusher and Kenneth W. Herring for
improvement of IMPACT. While there are constraints to
only address a small subset of 4th graders without broader
parental and community involvement, there is intrinsic value
for these students and their families to think about their own
health and nutrition within the framework of an organized
curriculum.

Throughout the years, another important lesson that the
IMPACT story has illustrated is the challenge and value
in establishing a sustainable organization. Therefore, an
essential goal of IMPACT has been to address sustainability
as an organization by gaining official recognition with the
university administration, establishing organization bylaws
and philosophy, and creating Standard Operating Protocols
to ensure smooth transition between leaders. Every member
of IMPACT team has contributed substantially to the pro-
gram, making the importance and privilege of its continued
existence even more apparent.

As obesity and other nutrition-related conditions and
diseases continue to affect children and adults in America,
nutrition education that allows medical students to engage
in prevention will be increasingly important. Furthermore,
with a call for increased nutrition and exercise education in
the medical school curriculum [24], the value of teaching in
solidifying one’s own understanding, and the growing need
for clinic-community integration [25], programs such as the
IMPACT program provide a unique and fulfilling opportu-
nity for medical students to gain competencies required for
physicians to solve today’s greatest health challenges.

The IMPACT program at UNC will continue during the
2014-2015 academic year and, we predict, for years to come.
The authors and the members of the IMPACT team will
share curriculum materials and their experience with others
interested in organizing similar initiatives.
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Medical nutrition education in most US medical schools is lacking, despite an epidemic of lifestyle related chronic conditions and
high rates of malnutrition in hospitals. In a unique response to this deficit, students at Boston University School of Medicine have
created a novel student interest group entitled Student Nutrition Awareness and Action Council (SNAAC). This student group is
unique in that it focuses on interprofessional collaboration and development of concrete practice skills and works to fill educational
gaps. The goal of SNAAC is to increase medical student knowledge, attitude, and skills in medical nutrition through providing
extracurricular activities and partnering with official medical school curriculum committees. To accomplish this, SNAAC has
developed a multipartite group overseen by a mentoring team composed of a physician nutrition specialist, registered dietitian,
and a mental health provider. SNAAC provides nutrition oriented opportunities for members and the student body at large.
Participation is high because it fills an educational gap, offers a unique focus on expanding nutrition awareness and education,
and provides opportunities for student leadership and professional development. We encourage other medical schools to use the
SNAAC student involvement model to increase nutrition awareness and facilitate the incorporation of medical nutrition in their
curriculum.

1. Introduction

Nutrition education inmedical school, residency and subspe-
cialty medical training is inadequate despite the high preva-
lence of hospitalmalnutrition (40–60%) [1] and evidence that
nutrition interventions reduce morbidity and mortality [2–
5]. Obesity is also highly prevalent and has been identified as
the second leading cause of preventable death in the United
States [1]. Appropriate knowledge of nutrition is necessary
to prevent and treat nutrition conditions from the hospital
to the community setting. The United States Preventative
Services Task force urged physicians to counsel their patients
regarding nutrition and weight management to fulfill the rec-
ommendations for 2010 [2]. Therefore physicians graduating
frommedical school and residency should be able to provide
anticipatory nutrition guidance, identify and assess patients

at nutrition risk, and refer them appropriately to a dietitian or
a multidisciplinary team that includes a dietitian.These skills
represent the first step to improving nutrition-related health
outcomes, length of hospital stay and cost of care [6].

Despite these recommendations, physician lifestyle coun-
seling declined from 7.8% to 6.2% of all visits from 1995-
96 to 2007-08 [7]. The most common barriers stated by
primary care physicians to providing nutrition counseling
included knowledge deficits, inadequate resources, lack of
time, and poor compensation [8]. The knowledge gap is
attributed largely to a lack of nutrition education and training
in the medical school curriculum. Currently, undergradu-
ate medical nutrition education focuses primarily on the
basic scientific understanding of metabolism and vitamin
deficiencies, but does not translate into direct patient care
and is not driven by current standards of clinical practice.
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Figure 1: Group structure of SNAAC.

Medical students are aware of this deficit, and frequently
express a desire for increased nutrition education in the
curriculum [9–11]. To address the need for curricular change
at Boston University School of Medicine (BUSM), motivated
students created a student-run nutrition interest group enti-
tled the Student Nutrition Awareness and Action Council
(SNAAC).The purpose of this paper is to describe the group’s
composition and experiences in offering nutrition focused
extracurricular learning opportunities and curricular change
in hope of demonstrating how student-led interest groups
following the SNAAC model can be a vehicle for nutrition
advocacy in medical schools.

2. Multifaceted Group Structure

The Student Nutrition Awareness and Action Council
(SNAAC) was founded in 2009 by two medical students.
The primary goal of this group is to improve medical stu-
dent understanding of nutrition and obesity medicine using
extracurricular service-learning projects. Other goals include
teaching students how to assess nutritional status and equip
them with counseling techniques to treat patients at nutri-
tional risk, as well as creating a base of interested students to
advocate for broader nutrition education change. As opposed
to the more typical single focus student interest groups,
SNAAC has opted for a multifaceted approach that encom-
passes five key areas (Figure 1, group structure of SNAAC).

Like other student interest groups, two student co-chairs
lead the group, but each of the five key areas has an additional
dedicated student leader. Another unique feature of SNAAC
is the support it gets through a multidisciplinary mentoring
team rather than from one advisor. This mentoring team is
composed of three faculty members: a physician nutrition
specialist, a registered dietitian, and a licensed clinical social
worker. When founded in 2009, the group consisted of two
students. By the 2012 academic year, there were an average of
29 active members and around 100 participants in SNAAC-
sponsored events annually.

The multifaceted approach allows for multiple activities
to occur during the same academic year and attracts students
with a variety of interest and skills that complement each
other. Highlights from the 2012 academic year include the
introduction of two new events aimed at increasing medical
student awareness of challenges faced by the underserved
populations served by Boston Medical Center (BMC) and
surrounding network of community health centers. One
event is the “Supplemental Nutrition Assistance Program
(SNAP) challenge,” where students volunteered to limit
their weekly grocery spending to the average Massachusetts
SNAP benefit for an individual and journal their experience.
The other event is the “Test Kitchen,” a partnership with
Boston Medical Center’s (BMC) state-of-the-art demonstra-
tion kitchen to familiarize medical students with nutrition
resources and skills through attending cost-conscious healthy
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Table 1: Compilation of SNAAC activities over the 2012–2014 academic years.

Event Branch Description Participants

SNAP challenge Advocacy
Students challenged to limit their grocery
spending to $33/wk, the average MA SNAP
benefit for an individual

17 medical students since 2012

Test Kitchen Advocacy
Familiarizing medical students with nutrition
resources and skills through attending
cost-conscious healthy cooking demos

24 medical students since 2012

Nutrition for Life
(NFL) Clinic
observation

Clinical
Providing medical students with early exposure
to outpatient specialty multidisciplinary
pediatric weight management

Approximately 30 medical students since
2010

BMSCoN,
Nutrition
Lecture Series

Community
outreach

Creating a city-wide network of nutrition
oriented medical students to increase
networking and nutrition education resources

4 BUSM students active in leadership,
attendance of ∼20 BUSM students per
lecture. 7 other Boston medical students
from Tufts and Harvard also active in group
leadership

Wellness fair for
Spanish speaking
elders

Community
outreach

Provided nutrition counseling, education
materials, and healthy snack demonstration for
wellness fair attendees

4 Spanish speaking SNAAC members
assisted in this collaborative project

Nutrition
module, 1st and
2nd years

Education

Incorporated 2 mandatory online modules into
the first and second year curriculums that focus
on taking a diet history and evaluating popular
diet trends, with the aim of increasing positive
attitudes to physician lifestyle counseling

Mandatory participation of BUSM class of
approximately 175 students

Nutrition
module, 4th year Education

Aimed at students entering all specialties, this
will combine online instruction with in-class
practice of basic nutrition and behavioral
health counseling

Mandatory for each BUSM 4th year class,
approximately 175 students

Orientation bus
tour Education

To introduce first year medical students to the
food and fitness environment of Boston
neighborhoods during the orientation bus tour

4 SNAAC members participated in the
orientation, which was attended by 175 1st
year BUSM students at the start of medical
school

DI/MS match Events
Pairing dietetic interns and medical students to
share knowledge and build interdisciplinary
approaches to healthy lifestyle counseling

57 medical students and 57 dietetic interns
since 2010

Walk for hunger Events Raising awareness of food insecurity by
participating in the Boston-wide event 10 students

Lunch talks Events
Providing educational, nutrition-focused talks
that will meet a wide range of interests in the
medical student body

Attendance of around 25–50 medical
students per lecture; ∼4 lectures per
academic year

cooking classes. Both activities enhance student understand-
ing and empathy for the population they serve and give
them concrete skills to draw upon. As a result, their confi-
dence and ability to counsel patients regarding healthy life-
styles increase. For a more complete listing of SNAAC’s
accomplishments, please see Table 1: Compilation of SNAAC
activities over the 2012–2014 academic years.

3. Multidisciplinary and
Interprofessional Approach

SNAAC is also set apart by its efforts to increase communi-
cation and collaboration across professions. In light of the
current movement in education reform, the Association of
American Medical Colleges (AAMC) has provided recom-
mendations to implement interprofessional education and
collaborations in order to enable future physicians to provide

better team care and reduce error [12–14].There is increasing
evidence that interprofessional collaboration helps students
understand their role and that of others in the health care
team [15], thus improving care. In fact, Karnieli-Miller agrees
that experiences of communicating and working within
teams are the best method for learning about professionalism
[16].

Unique to SNAAC is the dietetic intern/medical student
(DI/MS) match. Through this program, students are able to
work one-on-one with dietetic interns, a unique opportunity
for many future physicians. Dietetic interns counsel medical
students about their diet and lifestyle habits and share infor-
mation about nutritional management of disease. Medical
students share their knowledge in medical assessment and
drug treatments of disease. One of the activities includes
a trip to the grocery store, where students learn to better
understand food access issues, read labels, and be smarter
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consumers. Since its creation in 2010, there have been more
than one hundred student participants in the DI/MS match.
Medical students have reported gaining a better understand-
ing of the important role that dietitians play in the health care
system, a finding observed in other interprofessional student
activities [17, 18]. In an era where health care is increasingly
team based and multidisciplinary, these are valuable lessons
for future clinicians.

SNAAC has also been instrumental in providing early
clinical exposure to a team-based approach to weight man-
agement. This is done by providing all first and second year
students the opportunity to observe a family-centered team
approach to pediatric obesity at the Nutrition and Fitness for
Life (NFL) clinic at BMC. During the clinical visit, a team
comprised by a physician nutrition specialist, a registered
dietitian, and a licensed social worker conduct a medical,
dietary, and mental health assessment of an obese child or
adolescent and provide a comprehensive treatment plan. The
faculty advisors of SNAAC offer an Elective in Advanced
Pediatric Nutrition, open to all fourth year medical students,
which provides more team-based opportunities in both the
inpatient and outpatient setting.

More recently, SNAAC has partnered with other nutri-
tion student interest groups from Tufts Medical School
and Harvard Medical School to create the Boston Medical
Students Committee on Nutrition (BMSCoN). Students have
organized and attended city-wide lectures focusing on impor-
tant nutrition topics. Notable area dietitians, physicians,
and public health scientists have given the lectures, which
meet the group’s objective of increasing nutrition knowledge,
awareness, and networks through interprofessional part-
nerships across the city. In addition to these educational
events, BMSCoN sponsors one community event each year
to increase student involvement in the community.

4. Agent of Change and Sustainability

One of the long-term goals for SNAAC is to encourage
and help implement broader curricular change for medical
students in nutrition medicine. Without a consistent nutri-
tion curriculum, students and residents have been shown
to develop less positive attitudes towards providing lifestyle
counseling and report lower confidence in their counseling
ability as their education continues [19, 20].

To address the need for curricular change at BUSM, the
Nutrition Vertical Integration Group (VIG) was formed in
2007.The objectives of this collaboration between faculty and
students from various departments are to assess the status of
nutrition education, identify areas for improvement, integrate
nutrition into the medical school curriculum, and enhance
nutrition related clinical skills. The nutrition VIG model is
centered onmedical students to assess gaps, integratemedical
nutrition, and sustain change. Since joining the VIG in
2009, SNAACmembers have been essential in strengthening
curricular change.

The alignment of SNAAC and the Nutrition VIG has
allowed for more in depth assessment of the curriculum,
leading to additional hours of nutrition in the medical school
curriculum ranging from an introduction in the preclinical

years to nutrition counseling in the fourth year curriculum.
Currently, curriculum review and feedback from course
directors indicates that BUSM offers about 27 hours of
nutrition education throughout the preclinical curriculum
and another 12 hours throughout mandatory rotations in the
clinical curriculum (Table 2). While this meets the formal
requirement of 25 hours of nutrition education set forth by
the National Academy of Science [21], most of the hours of
education are still found in the basic sciences, which do not
directly inform the management of hospitalized patients and
the lifestyle counseling skills required of modern physicians
in clinical practice.

As active participants in the Nutrition VIG, SNAAC
participants have addressed this deficit by helping to create a
dietary self-assessment module, as well as adding cases and
components to several introductory clinical courses. Most
recently, a pilot education project of four hours of formal
didactics about the dietary guidelines, basics of nutrition
counseling, and practical approaches to prevention and treat-
ment of obesity have been introduced into the preclinical bio-
chemistry course.Mandatory onlinemodules accompany the
lectures, as well as optional readings that reinforce import-
ant concepts. In the 4th year, a nutrition and health behavior
counseling module is being piloted in the required ambula-
tory medicine block. As there are many factors that are sub-
ject to change when determining medical school curriculum,
continual assessment of the efficacy of these interventions is
needed.

5. Professional Development

Because of the multipartite group structure, there are more
opportunities for student leadership and advocacy than most
other medical student groups. Student leaders are contin-
ually gaining skills in communication, organization, grant
applications, and sharing of ideas through presentations and
manuscripts. The professional skills that student leaders are
equipped with are invaluable and will be useful for the
remainder of their professional careers in medicine.

Another area of professional development available to
interested students is formal assessment of the efficacy of a
given intervention. For example, members of SNAAC con-
tinue to actively assess the knowledge of the student body in
order to affect curricular change. A student member and a
dietitian faculty mentor from SNAAC recently conducted an
electronic survey to assess the medical student body’s knowl-
edge and confidence to refer to dietitians and community
resources across the four-year curriculum. Preliminary data
from this survey was presented locally and at the Experimen-
tal Biology meetings of the American Society of Nutrition
[22]. Further examples of students’ professional accomplish-
ments are listed in Table 3.

6. Discussion

Most examples of educational reform focus solely on edu-
cational change through formal curricular development and
enhanced information-based modules. An example of this
approach is Adams et al., who developed the Nutrition
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Table 2: Breakdown of the location of nutrition education at BUSM.

Years 1 & 2 Year 3 Year 4
Biochemistry includes medical nutrition
with a multidisciplinary approach (6 h)
Physiology includes lectures on appetite
regulation, fuel metabolism, diabetes, and
insulinoma (3.5 h)
Human Behavior in Medicine includes a
lecture on obesity & eating disorders
(1 h)
Introduction to Clinical
Medicine includes a dietary intake
self-assessment module developed with an
RD (1 h)
Introduction to Clinical Medicine has a
seminar on nutrition and cancer taught
by an RD
(40 minutes)
Disease &Therapy: Endocrine covers
obesity, type 2 diabetes, Syndrome X and
popular diets, and modules developed
with an RD
(9 h)
Disease &Therapy: Gastroenterology
covers malabsorption and other GI
conditions (6 h)

Family Medicine rotation offers case
studies & uses motivational interviewing
techniques (3 h)
Pediatrics core conference has a lecture
series on nutrition needs of children
during growth (3 h)
Obstetrics/Gynecology rotation requires
4 case-based learning topics (e.g.,
prenatal care, diabetes) and includes a
module addressing patients’ nutritional
assessment and access to food (4 h)

Nutrition Support in Clinical Practice
Elective includes nutrition support and
managing adult obesity
Advanced Pediatric Nutrition Elective
covers aspects of breastfeeding,
childhood obesity, failure to thrive,
community resources, and nutrition
support.
Pediatric Endocrine and Neonatal
Electives include work with an RD
Geriatrics rotation has a lecture on
primary prevention of osteoporosis (1 h)
Ambulatory a modulecovering basic
nutrition with a focus on type 2 diabetes,
obesity, and health behavior counseling
(1 h)

Updated from the Nutrition Academic Award Grant website [24].
Curriculum created or modified with involvement from SNAAC members highlighted in italics.

Table 3: List of major accomplishments by SNAAC members (2009–2014).

Type of accomplishment Details

Internships 2 students taking the Advanced Pediatric Nutrition Elective went on to obtain internships through the
American Society of Nutrition

Posters >10 posters presented by involved SNAAC members at notable forums including Weight of the Nation
in 2012, Experimental Biology, and John McCahan Educational Day at BUSM

Presentations
>5 presentations at Experimental Biology and John McCahan Educational Day at BUSM. Most notably,
one SNAAC leader was invited to speak at the Bipartisan Policy Center’s forum entitled “Teaching
Nutrition and Physical Activity in Medical School: Training Doctors for Prevention-Oriented Care” in
Washington DC

Publication Student-written manuscript entitled “A Novel Nutrition Medicine Education Model: the Boston
University Experience” published in Advances in Nutrition [29]

Participation
SNAAC members have been invited to participate in the New England Summit of Nutrition Medicine
Education (2011), the Institute of Medicine Nutrition Meetings (2013), and the Bipartisan Policy
Center’s Forum on Nutrition and Physical Activity in Medical School (2014)

Awards Two students received “Best Student Presentation” at BUSM’s John McCahan Educational Day

in Medicine (NIM) curriculum for medical students and
residents [23]. This online program contains 29 modules that
can be incorporated into a 4-yearmedical school curriculum.
A handful of thesemodules have been used bymanyUSMed-
ical Schools [23, 24] and residencies [25] with encouraging
results.

However, increasing nutrition knowledge alone is insuf-
ficient to develop competent clinicians. SNAAC has a novel
approach to nutrition education reform by providing both
formal curricular development and extracurricular program-
ming that focuses ondevelopment of practical knowledge and
skills. Skills such as motivational interviewing and obtaining

a dietary history can be taught and practiced through events
such as the DI/MS match or through early shadowing
experiences in the NFL clinic.This is in line with the findings
from Vetter et al., who suggested placing more emphasis
on nutrition skills teaching in medical education [9]. Fur-
thermore, by participating in activities such as the SNAP
challenge, students gain a more practical understanding of
the barriers to healthy eating many patients face. This allows
future clinicians to appreciate the difficulties of implementing
nutrition counseling in a clinical setting.

SNAAC is set apart from other student groups by its
focus on interdisciplinary collaboration and education. With
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“health care reorganizing around high-functioning teams”
composed of multidisciplinary providers [26, 27], collabora-
tive skills are crucial for future physicians.These skills include
the ability to work on multidisciplinary teams as well as early
and appropriate referral to other health care professionals
[28]. SNAAC has been successful in creating a number of
partnerships with students and faculty from a variety of pro-
fessional backgrounds, including registered dietitians, social
workers, and case managers. Experiences with successful
interdisciplinary partnerships, such as through the DI/MS
match and the pediatric weight management clinic, help
medical students better understand roles within a care team,
as well as appreciating the expertise of their fellow health care
professionals.

7. Limitations

SNAAC facesmultiple barriers related to funding, leadership,
and program continuity, as well as faculty availability. Limited
funding currently comes from themedical school and faculty
grants. While grant writing can be a useful exercise for some
students, it can shift the focus away from the development
of and participation in SNAAC programming activities.
Due to academic time constraints, student participation is
often limited to the preclerkship years of medical school.
This results in a fast rate of leadership turnover and may
affect program opportunities and achievements. SNAAC is
currently guided by a small diverse group of nutrition pro-
fessionals interested in promoting student medical nutrition
education and training. Therefore, developing a network of
student nutrition interest groups could open up additional
opportunities and resources by increasing the number of
students and pool ofmentoring faculty interested in nutrition
and available to collaborate.

8. Future Directions

The success of SNAAC’s nutrition initiatives can best be
attributed to several factors, including but not limited to
(1) support from the medical school administration for
curricular changes and student interest groups; (2) faculty
involvement in curricular changes and mentoring students;
(3) funding for select activities; and (4) student professional
development. Future directions for SNAAC include continu-
ing to developmedical nutrition programs and improving the
curriculum at BUSM, participating in research, and creating a
regional network of student nutrition interest groups to facil-
itate incorporation of effective clinical nutrition education
into medical school curriculum nationally.
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Purpose. Describe nutrition education at US colleges of osteopathic medicine; determine if it meets recommended levels.Method.
We surveyed 30US colleges of osteopathicmedicine (USCOM)with a four-year curriculum about the amount and formof required
nutrition education during the 2012/13 academic year. The online survey asked about hours of required nutrition across all 4 years
and also in what types of courses this instruction occurred.We performed descriptive statistics to analyze the data. Results. Twenty-
six institutions (87% response rate) completed the survey. Most responding US COM (22/26, 85%) do not meet the recommended
minimum 25 hours of nutrition education; 8 (31%) provide less than half asmuch. Required nutrition instruction is largely confined
to preclinical courses, with an average of 15.7 hours. Only 7 of the 26 responding schools report teaching clinical nutrition practice,
providing on average 4.1 hours. Conclusions. Most US COM are inadequately preparing osteopathic physicians for the challenges
they will face in practice addressing the nutritional concerns of their patients. Doctors of osteopathy cannot be expected to properly
treat patients or guide the prevention of cardiovascular disease, obesity, cancer, diabetes, and metabolic syndrome if they are not
trained to identify and modify the contributing lifestyle factors.

1. Introduction

Seven of the top 10 causes of death in the US are chronic
diseases [1]. Most of those (heart disease, cancer, stroke, and
diabetes) have a strong nutrition component as a contributing
factor, with risk increasing as BMI or waist circumference
increases. Therefore, a large amount of the observed prema-
ture morbidity and mortality in the US is due to lifestyle
habits related to nutrition and exercise habits [2]. Nutrition
and lifestyle treatment strategies are integral to the care of
patients with obesity, cardiovascular disease, diabetes, and
cancer, as well as a multitude of other conditions, including
anemia, malnutrition, gastrointestinal disease, and kidney
disease. Physicians, especially primary care providers, play
a critical role in overseeing the nutrition care and related
concerns of their patients, by assessing nutrition risks, pro-
viding lifestyle counseling, and referring to other healthcare
providers, such as registered dietitian nutritionists, who can
aid the patient in achieving dietary and other lifestyle goals.

Moreover, nutrition continues to be a leading topic of fraud
and deception for consumers; everything from weight loss to
cancer therapies is susceptible to nutrition-related misinfor-
mation [3]. It is critically important that physicians under-
stand how to prevent and treat nutrition-related conditions
by separating high quality nutrition evidence from quackery
to complement patient care needs and help reduce the high
rates of lifestyle-related morbidity and mortality. Primary
care practitioners thus face a number of barriers to providing
nutrition care to their patients who could benefit from it [4].
Proper nutrition care improves patient outcomes and reduces
costs [5]; without evidence-based nutrition education for
physicians professional in training, there is no guarantee
that every practitioner will obtain the essential competencies
[6, 7].

Despite the importance of nutrition to health, nutrition
education at USmedical schools remains a very part of med-
ical school curricula, and time spent covering nutrition lags
far behind most other science topics. Most medical students
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unfortunately receive little training on how to make sense
of applied nutrition topics during their medical training.
The most commonly cited reason for these deficiencies is
the already-packed undergraduate medical school curricula
[8]. Calls for changes to this approach have been published
many times over [2, 8–10], and in spite of nutrition being
historically inseparable from medicine [11], it continues to
receive little attention throughout the traditional four years
of medical school. In fact, most US and European allopathic
medical schools are failing to provide even the minimum
of the 25 hours of nutrition instruction during a 4-year
undergraduate medical program as recommended by the
National Academy of Sciences and reported elsewhere in this
supplement [10, 12].

Osteopathic medical training, founded in the US over 130
years ago, emphasizes patient-centered whole-person care.
Osteopaths account for almost a quarter of all US medical
school graduates, andmore than 60%of osteopathy graduates
become primary care providers [13]. Osteopathic physicians
have full practice privileges inmore than 65 countries around
the world [14]. Osteopathy training in the US is similar to
allopathic medical training in many ways. Both doctors of
osteopathy (DOs) and allopathic physicians (MDs) need to
have a four-year degree prior to enteringmedical school; both
complete four years of medical school with a curriculum that
primarily teaches basic sciences during the early months or
years, while clinical training in the major medical specialties
(family medicine, internal medicine, pediatrics, surgery, etc.)
occurs in rotations (i.e., clerkships) throughout the latter
years; both are required to pass state medical licensing
exams if they want to practice medicine; both may prescribe
medications and perform medical/surgical procedures after
they passed licensing exams; and both work in a variety
of health care settings from hospitals to long-term care
facilities to private practices. During their clinical clerkships,
osteopathic medical students are more likely than allopathic
medical students to have required rotations in community
settings such as rural clinics, rather than academic or tertiary
care medical teaching centers. More osteopathic graduates
pursue primary care practice specialties [15–17]. The biggest
difference between these two medical degrees is that DO
students receive training in manipulative medicine, typically
throughout their first two years during osteopathic principles
and practice (OPP), osteopathic manual medicine (OMM),
or osteopathic manipulative treatment (OMT). Manipulative
medicine involves a hands-on approach to diagnosis and
treatment of patients in a primary or adjunctive way [18].
The tenets of osteopathic medicine recognize that the human
body is capable of self-healing, self-regulation, and health
maintenance [19].Thus, nutrition education fits nicely within
the osteopathic philosophy and practice framework.

For decades,many osteopathicmedical schools have been
attempting curriculum transformation or reformation, with-
out any substantial changes overall [20–22]. Changes at some
osteopathic schools have lagged behind those of allopathic
medicine, despite the recognition that change is needed [23].
Many schools undertake curriculum reform in an effort to
maximize real-world relevance and early clinical experiences,
while reducing the isolated nature of basic versus clinical

science courses. Nutrition is frequently taught in this envi-
ronment under the auspices of biochemistry or physiology
courses [24] although nutrition as an applied science overlaps
with topics in biochemical, physiological, behavioral, clinical,
and psychosocial courses.

The Nutrition in Medicine (NIM) Program, fully de-
scribed elsewhere [25], is a web-based nutrition curriculum
administered through the University of North Carolina at
Chapel Hill’s Department of Nutrition. The evidence-based,
free online modules for medical students, residents, and
physicians include learning objectives, visually appealing
graphics, short video-vignettes, and quizzes. Currently more
than 120 US medical schools and colleges of osteopathic
medicine take advantage of at least one of these online
modules. The NIM team has conducted and published four
nutrition education surveys at four-year intervals since 2000
[10, 24, 26]. The NIM team collected data from osteopathic
schools as part of these surveys; however, this is the first
published report of any of the data from osteopathic schools,
and, to the best of our knowledge, the first published analysis
of nutrition education at US osteopathic medical schools.

The purpose of this study was to collect survey data on
the required nutrition education at US colleges of osteopathic
medicine during the academic year 2012/13 and gauge how
well these schools met the recommendation of the National
ResearchCouncil to include aminimum25 hours of nutrition
education in the curriculum [27].

2. Methods

Schools and colleges accredited by theCommission onOsteo-
pathic College Accreditation (COCA) that had graduated a
class of students by the summer of 2013 were surveyed by
emailing nutrition educators and curriculum administrators.
A hyperlink for easy survey access was included in the
email. If schools did not respond to the initial email request,
the NIM team made follow-up phone calls and emails. At
the time of our survey origin, 28 schools were accredited
by COCA. We also included two campuses that were in
vastly different geographic locations (different states) from
their parent school since their nutrition offerings were not
necessarily representative of the parent institution.Therefore,
a total of 30 campuses were asked to respond to the survey.

Except for the most recent addition of questions directly
assessing obesity-related teaching, the NIM survey has re-
mained the same since 2000. The survey contained 17 ques-
tions and a general comments section. For most answers,
respondents were able to enter free text, to allow us to capture
descriptions of unique and sometimes complex curricula.The
first two questions asked about the size of the medical school
and whether nutrition instruction was required, optional, or
not offered. Questions 3–4 asked respondents to estimate the
total number of required nutrition contact hours, specifying
in which years the instruction was provided (1st/2nd years
or 3rd/4th years combined), and to indicate the type of
course in which the nutrition content was taught (nutri-
tion, physiology/pathophysiology, biochemistry, integrated,
etc.). Questions 5–6 inquired about the use of the NIM
curriculum at that institution, and questions 7–9 asked about
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Table 1: Nutrition instruction hours in various contexts at US colleges of osteopathic medicine that required nutrition education during the
2012/2013 academic year∗.

Course/context Nutrition Integrated Biochemistry Physiology Clinical practice
Number of schools 4 16 12 6 7
Number of hours of nutrition instruction in this
context, average (SD) 14.0 (8.8) 16.3 (12.3) 6.9 (5.6) 3.3 (1.8) 4.1 (2.9)

Total 4-year nutrition curriculum hours at schools
using nutrition instruction in this form, average (SD) 16.5 (10.0) 20.7 (12.8) 16.0 (7.0) 15.8 (8.0) 22.2 (19.2)

Percentage of total instruction provided in that context,
average (SD) 79 (25) 74 (27) 49 (34) 31 (25) 18 (8)

∗26/30 colleges of osteopathic medicine responded to a survey that began in 2012. Most schools that provided nutrition education did so in more than one
type of course or context. SD indicates standard deviation.

the respondent’s teaching assignments. Questions 10–17 in-
quired about required and optional obesity and weight man-
agement education, contact hours addressing obesity, and
a ranking of the barriers to expanding obesity education.
Participation in our survey was voluntary. The institutional
review board at the University of North Carolina at Chapel
Hill made the determination that this project was exempt.
The survey data was collected between November 2012 and
November 2014, but the survey itself asked about the nutri-
tion education offered during the 2012/13 academic year only.

We performed calculations based on several predefined
parameters. We specified zero hours of required nutrition
instruction if a respondent indicated only optional nutrition
education was offered at an institution. If someone gave a
range of hours (e.g., 10–20 hours) in a survey response, we
used the midpoint of the range in all calculations (e.g., 15
hours). In the rare case where respondents provided incom-
plete information, we performed basic calculations wherever
possible, such as totaling the amount of nutrition education
over four years.We did not predefine for respondents or place
any limits on what qualifies as a “nutrition course.” Educators
and administrators themselves determined whether their
schools provided nutrition in the various course categories.

We converted the dataset from the survey responses
into a spreadsheet software program (Excel 2013, Microsoft
Corp., Seattle, Washington) to perform the calculations. We
calculated means and standard deviations from the survey
data. This phase of our data analysis focused on the amount
and type of overall nutrition education across the curriculum.
Theportions of the survey related to obesity teachingwere not
analyzed and are not reported in this publication.

3. Results

We received responses from 26 of the 30 targeted US colleges
of osteopathic medicine and campuses (87% response rate).
Respondents from 2 (8%) of the schools indicated that they
did not require any nutrition education during the 2012/
2013 school year. However, elective nutrition education was
offered at both of these institutions. Overall, osteopathic
colleges required 17.0 hours (standard deviation 12.5 hours)
of required nutrition instruction. Almost all of the required
nutrition instruction (15.7 ± 10.8 hours) occurred during
years one and two. Only 7 of the 26 responding schools
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Figure 1: Distribution of nutrition instruction hours provided at
US colleges of osteopathic medicine. 26 US colleges of osteopathic
medicine responded to a survey about nutrition education during
the 2012/13 academic year. This figure shows the number of schools
meeting the recommended minimum requirement of 25 hours of
nutrition education as indicated by the black bars compared with
those providing less than the minimum as indicated by the grey
bars. The number of schools falling into each category of required
nutrition instruction is indicated above each bar.

required nutrition instruction during years three and four,
comprising 4.1 ± 2.9 hours of the curriculum at those
institutions.

Considering the context of nutrition instruction (e.g.,
dedicated nutrition instruction, biochemistry, physiology,
integrated courses, or clinical nutrition practice), the greatest
amount (16.3 ± 12.3 hours) was taught together with other
topics as part of integrated courses (Table 1).The four schools
that reported that they required a designated nutrition course
provided 14.0 ± 8.8 hours in that course alone, which pro-
vided 79% of their total nutrition teaching. More than half
of responding colleges taught at least some nutrition in an
integrated format (16/26, 62%). Nutrition topics were also
presented in the context of biochemistry (6.9 ± 5.6 hours)
and physiology (3.3 ± 1.8 hours) courses. Seven curricula
taught clinical nutrition practice with an average number of
4.1 hours (standard deviation 2.9 hours).

Most of the responding schools (22/26, 85%) did notmeet
the benchmark of at least 25 hours of required nutrition
education across the 4-year curriculum (Figure 1). Nearly a
third of them required less than half of that number of hours.
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4. Discussion

In light of the ongoing obesity and diabetes epidemics and
morbidity andmortality related to these conditions, ensuring
that physicians are ready to address the nutritional aspects
of patient care seems essential. With osteopathy providing
a focus on primary care and preventive medicine, it was
surprising to find that most osteopathic medical schools
are providing inadequate hours of nutrition instruction. The
survey data show that only small percentage of respond-
ing DO schools are requiring the minimum recommended
amount of nutrition education hours during their four-
year curricula. All medical schools, in particular osteopathic
schools, should be offering a solid training program in
something as fundamental to healthmaintenance and disease
prevention as nutrition [6]. For medical school graduates to
be competent in a field, they need to be adequately trained
in terms of both hours of content delivery and practical
real-world experiences. These findings that only 4 of the 26
responding osteopathic medical schools met the minimum
recommended 25 hours of required nutrition education show
that most of these DO students are not receiving the training
they need to effectively treat their patients in maintaining
health and preventing the most commonly encountered
problems in the American health care system today such as
obesity, diabetes, and cardiovascular disease.Whilewe realize
that this benchmark of 25 hours was a recommendationmade
several decades ago [27], beforemanymedical schoolsmoved
to amore integrated or problem-based curriculum, it still can
be used as a gauge for whether all students at a school are
receiving the knowledge and practice skills that they need.
For future DOs to be fully prepared to address the nutritional
health of their patients, they need to be taught specific
skills and mentored in clinical nutrition interactions. These
survey results show that the amount of nutrition covered
in the clinical years is very sparse and unlikely to instill
the confidence and knowledge base physicians need to be
skillful at effectively educating patients on nutrition issues.
This is also supported in medical resident literature, where
a survey found that the vast majority (86%) of residents
felt inadequately prepared to provide nutritional guidance to
their patients [28], highlighting the fact that something needs
to change at the medical-school level so that physicians feel
more prepared to provide competent nutrition care.

4.1. What Would It Take to Increase the Number of Nutrition
Instruction Hours? For many medical schools, the increasing
content needed to fulfill basic requirements has created a
very crowded curriculum [29], making for difficult deci-
sions by curriculum administrators regarding what and how
much instruction is necessary. State medical licensing exams
(COMLEX for DOs and USMLE for MDs) do not put
much emphasis on nutrition; therefore, some argue that
until licensing exams change, curricula will not substantially
change [30–32].

There are multiple curricular approaches that can be
used within medical schools to increase both the quality and
quantity of nutrition education during the undergraduate
medical education years.The Nutrition in Medicine modules

offer a convenient, economical, and unique opportunity
for medical schools to increase nutrition content in their
curricula.Themodules are well received by students and offer
medical schools both flexibility and affordability. Retaining
nutrition content experts on the faculty, especially ones
with real-world patient and clinical experience, and having
them oversee all aspects related to nutrition and lifestyle
within the curriculum to ensure all relevant topics are being
addressed adequately can be very beneficial in improving
the quality and quantity of nutrition education. Working
with clinical faculty to include nutrition and exercise patient
history-taking skills and teaching students how to assess
key indicators of disease risk such as waist circumference
are also valuable. Additionally, an institution’s standardized
patient program should include assessing and counseling
overweight and obese patients for more clinically oriented
experiences. For those schools using a systems-based curricu-
lum, nutrition-related topics such as eating disorders should
include a nutrition content expert as part of the behavioral
medicine course. For lifestyle nutrition such as those covering
issues related to pregnancy and lactation, a reproductive
system course director should be sure to include pertinent
nutrition topics. Collaborating with course directors for the
cardiovascular and endocrine [33] systems will facilitate how
andwhen lifestyle-related obesity, hypertension, and diabetes
topics can be covered. The renal system should include
information on renal diets and how these significantly impact
outcomes in chronic kidney disease [33].Themusculoskeletal
system can include instructional discussions on sports nutri-
tion and physical activity needs for health maintenance and
weight loss. For schools following a traditional first-year basic
sciences curriculum, course directors in biochemistry and
physiology should ensure adequate (but not excessive over-
lap) coverage is given to topics such as digestion, macro- and
micronutrients, andmetabolism. And finally, clinical practice
sites during years three and four offer an important avenue
to helping ensure medical students receive patient training
in nutrition topics; however, this is often a big challenge
because most osteopathic training sites are at smaller clinics,
which are rightly concerned about time management and
costs.

Regardless of what type of curriculum or teaching
methods are in use, understanding where topics such as
counseling techniques (e.g., motivational interviewing) are
being taught and when students have the opportunity to
practice these skills is invaluable. Surveying the curriculum
to find when and where students learn about nutrition and
obesity and how to talk to an obese patient to facilitate
lasting behavior change is both patient-centric and practical.
Teaching students to look beyond the BMI into related
variables like waist circumference and family/social habits
related to eating and exercise can help physicians solve
problems with patients to find solutions that are more likely
to work [34]. Helping today’s physicians to understand health
and wellness emphasizing prevention should be the goal.
Adopting nutrition-related graduation competencies would
be another approach to raising the likelihood of increased
nutrition education during medical school. Lastly, taking
advantage of organizations that are key stake-holders in



Journal of Biomedical Education 5

nutrition education, such as the American Society for
Nutrition (ASN), the Academy of Nutrition and Dietetics
(AND), or the Association of Biochemistry Course Directors
(ABCD), is important because these groups have many
members who have been in the past or are currently involved
with teaching nutrition or overseeing its delivery in amedical
school setting.

Osteopathic schools, like their allopathic peer institutions
focusing on training physicians for rural and underserved
areas, often have a strong community service expectation for
their student body [35]. In some cases, these are required
components in the curriculum, whereas in other cases they
are simply strongly encouraged and supported by adminis-
tration. Exposingmedical students to the reality of the social-
health issues related to nutrition, such as childhood obesity
and diabetes or hunger in their community, is highly valued
by many osteopathic medical schools and their students, and
anecdotal reports support their effectiveness in increasing
awareness. Students who are involved in community wellness
events reportmaking the connection betweenwhat they learn
in the classroom setting and what they see and do at such
events. Getting a school’s student body involved in commu-
nity issues that have a strong focus on nutrition, obesity,
and wellness is an important approach used in many osteo-
pathic schools to increase community service and enrich
the relationship between the community and the school.
Some osteopathic medical schools turn to their local K-12
school system, partnering to provide nutrition education to
youthwhile providing teaching opportunities to their student
doctors. Others partner with charity or community groups
(e.g., free clinics targeted at the homeless population, YMCA,
local food banks, etc.) within the communities their school
serves. Some schools create completely novel programs and
work with the student government associations to ensure the
event/program continues into the future after the students
have moved on in their education. Whatever the venue,
providing medical students a chance to teach what they
have learned about nutrition is an effective way to enhance
their learning experience and benefit the community at
large.

4.2. Strengths. A great strength of our survey is its 87%
response rate. Another strength is the established survey
methodology, as this study builds on already-existing data
which have been published previously but only included
analysis of allopathic medical schools. We asked respondents
to indicate the number of required nutrition hours in two
different ways, allowing us to seek clarification if the numbers
do not match up.

4.3. Limitations. Any survey that allows for descriptive
responses requires a great effort on behalf of respondents, and
researchers need to clarify and quantify the data whenever
respondents do not provide ordinal numbers as part of
the response. There were a few duplicate responses from
some schools whereby different people submitted surveys
with conflicting numbers, requiring additional one-on-one
follow-up to get a determination of the actual hours offered.

5. Conclusions

These data highlight deficits in nutrition education at col-
leges of osteopathic medicine that have huge public health
ramifications, especially in light of the fact that 60% of DOs
practice in primary care [36]. Most schools do not dedicate
enough time to prepare DOs for the daily patient encoun-
ters that require in-depth nutrition knowledge and specific
practice skills. The findings reinforce the understanding that
nutrition is not as well-represented in colleges of osteopathic
medicine as their philosophy of holistic medicine demands.
To the best of our knowledge, this is the first report of its
kind looking specifically at nutrition education in osteopathic
medical schools. Future studies should seek to understand
the connection between undergraduate and residency-level
nutrition education and knowledge, skills (proficiency), and
self-confidence in nutrition counseling and related practice
behaviors of osteopathic physicians.
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