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Introduction

Lifestyle Medicine is a nascent discipline that has recently
emerged as a central approach for management of chronic
disease [1, 2]. The individual elements and skillsets that define
Lifestyle Medicine are determined, in large part, by the pri-
mary contributors to non-communicable diseases (NCD).
Unhealthy lifestyle behaviors are among the leading risk fac-
tors for increased disability-adjusted life years (DALYs) in the
USA [3] and around the world [4]. The World Health
Organization (WHO) published the 2008–2013 Action Plan
for the Global Strategy for the Prevention and Control of
Noncommunicable Diseases to prevent and control the 4
NCDs—cardiovascular diseases, diabetes, cancers, and
chronic respiratory diseases and the 4 shared risk factors—
tobacco use, physical inactivity, unhealthy diets, and the
harmful use of alcohol [5]. These NCDs are preventable.
Additionally, the 4 associated risk factors/individual lifestyle
behaviors are among the 5 multiple determinants of health as
defined by Healthy People 2020, the science-based, 10-year
national objectives for improving the health of all Americans
[6]. The other 4 determinants are environment, social, health
care, and genetics and biology. To better prepare medical
trainees for the prevention and management of NCDs, pub-
lished competencies in lifestyle medicine facilitate application
of the principles taught in the medical curriculum [7, 8].

Diet and nutrition play a predominant role in Lifestyle
Medicine and are thus recommended for inclusion across the
curriculum. Opportunities for integration of nutrition in

undergraduate medical education (UME) [9] and competencies
for medical nutrition education [10] have been published. The
purpose of this article is to briefly review the approach taken by
the Northwestern University Feinberg School of Medicine
(NUFSM) to incorporate nutrition into a Lifestyle Medicine
thread. The report focuses on our Phase 1 experience
encompassing the first 2 years of medical school. We also sum-
marize existing versus evolving nutrition education content in a
more broader context.

Incorporation of Nutrition into Lifestyle
Medicine in an Undergraduate Medical
Education Curriculum

In 2010, NUFSM launched a redesign of its UME curriculum,
with the first class matriculating in 2012 [11]. Lifestyle
Medicine was designated as one of five essential threads and
incorporates key practices that are associated with mainte-
nance of health and prevention and treatment of disease. The
eight components selected were nutrition, physical activity,
smoking, substance use, sleep, stress, behavior change, and
body weight. Each component is incorporated horizontally
and longitudinally throughout the curriculum and is strategi-
cally integrated into each of the 13 organ-based system mod-
ules over the first 2 years. In the new curriculum, all aspects of
medicine, e.g., normal physiology, pathophysiology, imaging,
clinical care, etc., are taught simultaneously within the same
module as they relate to a specific organ system such as car-
diovascular, pulmonary or renal. For this article, we reviewed
all student learning guides for lifestyle medicine content from
Phase 1 for the academic year 2016–2017.

During Phase 1, the eight components of the Lifestyle
Medicine thread were identified 462 times within 268 ses-
sion learning guides, of which 78 (29%) sessions addressed
some aspect of diet and nutrition. Figure 1 displays the dis-
tribution of diet and nutrition across the 13 organ-based sys-
tem modules. As seen, the largest number of sessions on diet
and nutrition were presented during the foundation (FND),
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renal, gastroenterology (GI), endocrinology, (ENDO), and
hematology/oncology (HEME) modules.

Table 1 specifies diet and nutrition content and the cor-
responding number of sessions presented during each of
the modules. The keypoint of the integrated curriculum is

that stage-appropriate content is distributed across the
modules depending upon its organ-based system rele-
vance. For example, minerals and water balance are ad-
dressed during the renal module, micronutrient and macro-
nutrient absorption is presented in the gastroenterology

Table 1 Distribution of diet and
nutrition related topics and
number of sessions for each of the
13 organ-based system modules

Module Topic Number of sessions

Foundation US Dietary Guidelines Advisory Committee
review of Diet, behavior change, counseling,
public policy, dietary counseling with
Standardized patient

12

CVD Nutrition (dietary fatty acids SFAs, added
sugars and TG’s, HDL, dietary fiber), CVD,
hyperlipidemia, hypertension (sodium/
potassium DASH/Mediterranean diet pat-
terns) coagulation

4

Pulmonary Cystic fibrosis 1

Renal Minerals (calcium, phosphorus) and
hemodialysis; water balance, salt and
hypertension, CKD and protein

13

Musculoskeletal Bone development 3

Dermatology Vitamin D 4

Gastroenterology Micronutrient absorption

Absorption of water and electrolytes

Lipid digestion and absorption

malabsorption

12

Head and neck Vitamin A 2

Neurology Dietary triggers of headache, taste and smell 4

Psychiatry Eating disorders 3

Endocrinology Appetite regulation, metabolism, obesity,
diabetes, malnutrition

Pediatric obesity (diet)

Obesity counseling (diet)

9

Reproduction/genitourinary Pregnancy, lactation, menopause 4

Hematology/oncology Vitamin B12, folate, iron and anemias 10
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Fig. 1 Distribution of diet and
nutrition content across the phase
1 modules by number of sessions
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module, and appetite and energy regulation are covered
during the endocrinology module. Collectively, 70% of
all Lifestyle Medicine thread content is presented in the
BScience in Medicine^ element of the curriculum, empha-
sizing the importance of scientific-based knowledge during
the first 2 years of medical school.

An additional unique feature of the Lifestyle Medicine
thread is the Behavior Change Plan (BCP), a 6-week
activity conducted during the Foundation module where
students have the opportunity to learn the process of
making a selective behavior change, appreciate the chal-
lenges in implementing change, learn a skill that is use-
ful in the clinical care of patients, and improve their own
health [12]. The BCP directly addresses BPersonal
Awareness and Self-Care,^ one of the 8 competencies
that guide the NUFSM curriculum. Approximately one
fourth of students select diet for their BCP, compared
to 45% who select physical activity and exercise. For
the culmination of the activity, students present their
BCP in a small group setting.

Assessment of Lifestyle Medicine is primarily conducted
through multiple choice examinations, with lesser number of
assessments via small group discussions and objective struc-
tured clinical examinations (OSCE).

Summarizing Existing Versus Evolving
Nutrition Education Content

Nutrition is an ever-evolving science and medical nutri-
tion education requires ongoing updates of the evidence-
based research that underlies dietary guidance and recom-
mendations for both population-wide prevention and
patient-specific therapy. As described above, knowledge
of basic nutrition principles, food sources of nutrients,
and diet assessment approaches are key to interpreting
and applying these principles and are relevant across the
entire medical nutrition curriculum [10]. Regardless of
whether the content is incorporated into a Lifestyle
Medicine thread or presented in a difference educational
format, fundamental nutrition topics summarized by the
Institute of Medicine (IOM) and National Academy of
Sciences include: [13].

Macronutrients: Recommended Intake Ranges,
and Diet Composition

Calorie requirements and energy balance

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

– Vitamins, minerals, trace elements, and electrolytes

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

Developing competencies in diet counseling to address
these topics requires further adaptation. For example, diet
counseling for prevention and treatment of cardiovascular dis-
eases further requires:

& Knowledge of food sources of nutrients to be translated
into practical healthy eating applications including:
healthy-unhealthy fats, whole grains, lean animal and
plant proteins, sterols, and flavonoid-rich fruits, green
leafy and other vegetables, including those with roles in
regulating oxidative stress, [14] and as documented in the
USDA food composition database [15]. Likewise, under-
consumed nutrients, including calcium, potassium, die-
tary fiber, and vitamin D, and their food sources are
highlighted as documented by the US Dietary Guidelines
Advisory Committee Report based on the DGAC [15]

& Knowledge of food sources to limit/avoid include: foods
with added sugars, sodium, and saturated and trans-fats in
processed foods and beverages and clarifying consumer
confusion regarding high fiber but sugar-laden cereals,
granola bars, yogurts, non-dairy Bmilks^ and fruit
Bjuices^; salt-laden vegetables, juices, breads and cereals;
coconut-oil, processed meats, fried fish

& Knowledge of the updated federally mandated Nutrition
Facts label and its application is also recommended [16].

& Knowledge of evidence regarding dietary supplements
and specifically related to omega-3-fatty acids and other
popular but not well-documented supplements should be
applied as appropriate [17, 18].

& Knowledge of diet assessment methodology and
tracking tools to both assess clinically and recom-
mend self-monitoring including emerging mobile op-
tions such as MyFitnessPal [19] and Lose It [20] are
relevant to diet counseling.

& Knowledge of popular weight loss diets and their pros/
cons regarding unintended consequences regarding risk
factors for chronic diseases [21].

& Knowledge of the effects of food habits and environments
on diet quality including patients with food insecurities
and lower SES [22, 23].

Finally, the importance of integrating the broader health
systems into patient care is emphasized. Specifically, students
learn how to refer patients to local registered dietitians/
nutritionists (RDNs), diabetes educators, clinical lipid special-
ists, and obesity treatment experts; as well as to local programs
that promote cooking skills, weight loss, diabetes prevention,
and wellness; and to federal nutrition assistance programs,
including the Women, Infants and Children (WIC) program,
Meals-on-Wheels, and SNAP-Ed.
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Conclusion

Learners of the twenty-first century must have competence in
the multiple components of lifestyle medicine for the preven-
tion and treatment of NCDs. Embedding knowledge of diet
and nutrition along with translational and behavioral compe-
tencies relevant to counseling within the context of a Lifestyle
Medicine thread emphasizes the comprehensive approach
needed to guide individuals toward living a healthy life.
Examples of diet and nutritional content specific to cardiovas-
cular disease have been delineated and available for incorpo-
ration into medical curricula.
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