Dietary Prevention of
Cardiometabolic Diseases:
Single Nutrients, Popular Diets,
and Dietary Patterns

Dariush Mozaffarian, MD, DrPH

Dean
Jean Mayer Professor of Nutrition & Medicine

EFSA, Bologna, Italy
September 19, 2018

Gerald J. and Dorothy R.
Friedman School of
Nutrition Science and Policy

Tufts




The Global Nutrition Crisis
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Our Food: The #1 Cause of Poor Health

Risk Factors

Dietary risks B
Tobacco smoking
High blood pressure B
High body mass index
Physical inactivity and low physical activity
High fasting plasma glucose [ Intentional injuries
High total cholesterol I Unintentional injuries
_ _ _ B Transport injuries
Ambient particulate matter pollution
Alcohol use | | Other noncommunicable
Musculoskeletal disorders
Drug use o : :
D Diabetes/urogenital/blood/

Lead exposure T Other communicable endocrine
Occupational risks T Nutritional deficiencies ] Mental and behavioral disorders

. . _ . Neurological disorders
Low bone mineral density 2] Neonatal disorders o

. . I Maternal disorders Bl Digestive diseases
Residential radon . [l Cirrhosis
. Neglected tropical diseases _ _ _
Ambient ozone pollution and malaria . Chronic respiratory diseases
; ; . Diarrhea/lower respiratory tract . Cardiovascular and circulatory
Intimate partner violence I infections/other infections diseases
Childhood sexual abuse | B HIV/AIDS and tuberculosis B cancer
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Nutrition: Passion and Confusion
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What is Driving Policy and Public Choices ?

Policy Makers (LIC):

e Vitamin A

e Animal protein
* [ron

e Zinc

e “Diet diversity”
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Policy Makers (MHIC):

e Total fat

e Saturated fat
e Cholesterol

e Total calories

e Added sugar

The Public (MHIC):

e Clean labels

e Processed food
e Gluten-free

e Organic

e Local

e Paleo

e Low-carb

e \Vegetarian
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Reductionist Focus Dominates Current Policy
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Diet & Obesity/Diabetes: Conventional Wisdom

Energy Out
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“You have to know the past to understand the
present.” — Carl Sagan

“We are not makers of history. We are made
by history.” — Martin Luther King, Jr.
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1920s to 1950s: The Era of Vitamins, Nutrients

Era of vitamin discovery ,
Single nutrient is born Beriberi o
Isolation and synthesis \—

N

' Identification of vitamins proved the
. . : . Pellagra:
of all known vitamins nutritional basis of serious epidemic
deficiency diseases, which could be Scurvy: o

treated with food based dietary
o Tstrategies, and synthetic vitamins Rickets: o

_(Recommended daily allowances D
During the Great Depression and
World War II, guidelines were Phosphorus

% o o prepared for total calorie intake and m
selected nutrients ——

Commodity crops, fortification

TFood as a delivery system j-(Fat v sugar
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1960s to 1980s: Food as a Delivery System

Commodity crops, fortification

Food as a delivery system Fat v sugar Developing countries
Nutrition policy and agricultural Ultimately, the
technology focused on increasing emphasis on fat / . .
staple calories and selected won scientific Protein v calories
micronutrient J and policy Scientists disagreed on the relevance of the calorie v
; ; acceptance protein component of infant and child malnutrition.
Chl’Ol’llC dlseases \ ) Industry promotion of protein enriched formulas and

baby foods in developing countries.

Dietary guidelines

Nutrition science and policy guidelines in high income _
nations shifted to try to address not only nutrient Action on hunger

deficiencies but also chronic disease Global community coalesced around elimination @

of hunger and micronutrient deficiency in lower income
nations. In lower income nations, including widespread
Kmicronutrient supplementation and fortification.
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Explosion of Nutrition Science
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Lesson #1. Priorities: Foods and Food Patterns
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Dietary Priorities: Healthy Food Patterns
Benefit

Eggs, Poultry, Milk
~ Butter

Mozaffarian D,
Circulation 2016
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Lesson #2. Diet & Health: Complex Pathways

Refined grains, starches, sugars Blood pressure
Fruits, vegetables, nuts Glucose-insulin homeostasis

Whole grains, legumes Liver fat synthesis

Yogurt, cheese, milk Blood Iipi'ds pollipoproteins
Fish, shellfish Endothelial function

Systemic inflammation

V_ N

Processed meats, red meats , ,
. . , > Brain reward, craving

4 Vegetable oils, specific fatty acids Gut microbiome
) Coffee, tea, alcohol Satiety hung

Sugary beverages, juice Adipocyte function

Minerals, antioxidants, phytochemicals Cardiac function

Food-based dietary patterns Thrombosis, coagluation

Food processing, preparation methods Vasular adhesion

Mozaffarian D, Circulation 2016 Tufts Gerald J. and Dorothy R.
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Lesson #3. Food and Obesity: More than Calories

Hunger, fullness

Glucose, insulin, other hormonal responses

+ Liver de novo fat synthesis (conversion of All Calories
starch and sugar to fat) are Not
« Brain reward, craving Created Equal

Gut microbiome (bacteria) responses

Body’s metabolic rate (energy out)

e.g., Browning AJCN 2011, Ebbeling JAMA 2012; Poutahidis Plos ONE 2013; Lennerz AJCN
2013; Ludwig JAMA 2014; Hallberg Diabetes Therapy 2018; Gardner JAMA 2018; etc.
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Calories, Fat, Single Nutrients: Misleading

Low calorie = “Less weight gain” /M(%yz’

Fat free = “Healthy" SPECIAL

Low saturated fat = "Healthy“

Vitamin fortified = “Good for you”

CONCENTRATED HIGH-QUALITY PROTEIN
in a delicious new cereal form
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Lesson #4. Policy & Systems Changes

Governmenta

Agricultural,

Industry, Market Global Food

Governiment-

Community
Environment

Transportation
Climate & Season

Food Environment Government

International
Trade Agreements

Food Production
& Distribution

Social & Culture Food Environment
International

Food Standards

Individual
Food Availability

Age, Gender, Personal Norms, Education,
at Local Stores

Income, Taste Preferences, Nutritional
Knowledge & Skills, Health Status, Eating
Behaviors, Attitudes, Motivation, Sleep,

Screen Time, Alcohol Use

Social Support
Accessibility to c mten;fnﬁ-d-
Supermarket, & ommodity Pricing

Grocery Stores

Food Assistance

International
Food Distribution

Agriculture &
Food Industry

Race/Ethnicity

Accessibility
to Restaurants )
& FastFood .~
Food Marketing

Neighborhood
: Socioeconomic
e Status

Multi-National
Corporate Lobbying

Accessibility
to Transport

Food Safety

Dietary Research &

Policy
Innovation
Culture
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“Best Buy” Policies

www.food-price.org

Research & Healthcare Economic Worksite Standards
. . Schools i
Innovation Systems Incentives Wellness and Labeling
* Fundamental  Electronic e Taxes on e School meal Healthy food * “Healthy” foods
discover records SSBs, sugar, standards incentives -
Y salt 5 * Qualified health
* Microbiome * Medical e Competitive Technology claims
. B , education * Retail food wellness . Additi
loactives consumer standards platforms Additives (trans
, * F&V Rx : : fat, salt, sugar)
° B|g data Incentives .
N I' Medicall * F&V Cafeteria . Marketi
technology edaically * Govt food provision nudges arketing to
. Poli tailored programs children
Po 'C‘|' , meals (SNAP wic)  * School Meal & . ]
translation - ’ gardens vending II\/Ik?nlu and FOP
e Public-private Patient * Industry standards abels
: Incentives (R&D
partnerships r
Billing & marketing,
quality etc.)
metrics
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Lessons From Past Public Health Successes: Big Tobacco?
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Lessons From Past Public Health Successes: Car Accidents

FIGURE 1. Motor-vehicle-related deaths per million vehicle miles traveled (VMT) and

annual VMT, by year — United States, 1925-1997

Deaths Per Million VMT

u @DMozaffarian

20

15

Deaths

10 -

5 - —

Vehicle Miles Traveled ="

Pl
"
L)

U | L B L
1925 1935 1945 1955 1965 19
Year

7

5 19

85

199

3000

2500

2000

1500

1000

500

US Centers for Disease Control and Prevention, MMWR Morb Mortal Wkly Rep, 1999

(suolig) LINA

90% reduction in deaths
per vehicle mile traveled
in the 20 century

How was this
accomplished?
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Lessons From Past Public Health Successes: Car Accidents

e Driver (consumer): Road (environment):
— Education. — Road engineering, guard rails,
— Licensing. rumble strips.
— Limits on phone use, texting. — Speed limits.
— Stop signs, stop lights, caution
e Car (product): signs.
— Active: seat belts, child seats,
motorcycle helmets. e Culture:
— Passive: padded interiors, — Designated driver campaign.
collapsible steering columns, — Drunk-driving legislation.
shatterproof glass, air bags. — Private advocacy, e.g. MADD.

— Crash safety standards.
— Safety inspections.

Mozaffarian D, Circulation 2016 Tuafts | Gerald 1. and orothy .
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John Snow, London Cholera Epidemic, 1854
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@ The future Next Directions

" ( Diet-risk pathways )

(Dietary interactions
These include diet-microbiome-host interactions; effects of The diversity of pathways increasingly calls into question
specific fatty acids, flavonoids, and fermented foods; and == the wisdom of reliance on any single surrogate outcome
divergent relations of different foods with long term weight , .
: . : Blood pressure X Glycemic control
gain, and powerful influences of place and social status. )

. Endothelial health

S Adipocyte metabolism
Muscle health
\ Metabolic expenditure

Quality over quantity

For long term weight control, quality and types of foods have
different effects and are a more relevant focus than calorie

/

counting.
4 . . ™\ (" Public health )
Processing and additives N . . -
_ _ Future nutrition policy must unite modern scientific
Need for rigorous st.ud){ of possible Igng terrT\ health effects |l advances on dietary priorities with creative new
(?f many modern Sh'fts_'n crop breegl{ng, agriculture, approaches for trusted public communication and modern
\hvestock, food processing, and additives. y \evidence on effective systems level behavior change y
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Welcome,

John Hancock
Vitality Program

members!

If you're interested in enhancing your
health by improving your diet, you've

come to the right place. Your

membership provides you with free
access to the Tufts Health & Nutrition
newsletter, where you will find a wide
range of articles that will help you get
and stay on the right track. You can
start eating better and feeling better

today!

Caffeine Doesn’t Cause
Heart Jitters

The popular notion - reflected in
doctors' advice and clinical
guidelines - that caffeine can
cause your heart to “skip a beat*
is probably wrong. A new study,

BRI Rt LS gy e R e Rt e

Z
Protein at Breakfast
and Lunch Boosts

Muscle Mass

Study suggests benefits of

spreading out protein intake.

Americans' craze for plenty of

Cholesterol Levels

Study helps explain how nuts
combat cardiovascular
disease.

E—

Current Issue: April 2016

ot B ==| Cover Story:

Extra Vitamin D No Help
in Preventing Seniors'
Falls

Read Article >

Read Full Issue >

Back Issue Archive >

See Recent Polls

READER POLL What is your favorite
fruit for an afternoon snack?

My favorite fruit is the apple! (73 votes) 51%
I really enjoy cantaloupes. (16 votes) 11%
Bananas are by far the best! (45 votes) 32%

| love dates and need one t00. (8 votes) 6%

Favorite Recipes

@ 103

Fish Tacos
Without Frying
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