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Questions/Overview @

Als there a relation between diet and cardiometabolic

health?
AHow is the U.S. popu

AWhat are the current
cardiometabolic healt

ation doing in terms of diet quality?
recommendations for diet and

N~

AHow can we move the population closer to a healthy
cardiometabolic dietary pattern?

AWhere do we go from here?
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|s there a relation
between diet and
cardiometabolic
health?




Shared Risk Factors for Type 2 Diabetes and CHL

Risk Factor Type 2 CHD
Diabetes

Age SR oo
Physical inactivity - - -
Overweight/obesity Ao o -
Smoking - o=
Excess energy intake - -
Dietary fiber ®® ®®
Fruit and vegetables ®® ®®
Whole grains ®® ®R®




Core Trials Replacing Saturated With Polyunsaturated Fat and ClI

Sub-
Groups Cases (n) RR (95% CI) % Weight
Dayton 117 - 080 {057, 1.12) 1593
Oslo 154 ;_.__ 0.71 (0.55, 0.92) 2795
MRC 136 +_ 0.82 (0.62, 1.07) 2446
Finnish 312 —*——-— 0.99 (0.46, 0.75) 31.66
Overall 12=20.3%, P-0.29 0.71 (0.62, 0.81) 100.00

25 B 1 1.5

RR (95% CI)

Sacks F et aCirculation.2017;136:ete23



Substitution Analysis, Diet and CHD

Dietary Change (each 5% energy) RR (95% CI)
PUFA Replacing SFA r ~
Predicted Effect from TC:HDL Change + 0.91 (0.87, 0.95)
The Present Meta-Analysis of 8 RCTs ’ 0.90 (0.83, 0.97)
Pooled Analysis of 11 Observational Cohorts . 0.87 (0.77, 0.97)
Carbohydrate Replacing SFA
Predicted Effect from TC:HDL Change 1.01 (0.98, 1.04)
Results from WHI RCT 0.98 (0.88, 1.09)
Pooled Analysis of 11 Observational Cohorts + 1.07 (1.01, 1.14)
MUFA Replacing SFA |
Predicted Effect from TC:HDL Change + 0.93 (0.89, 0.96)
RCTs — None -
Pooled Analysis of 11 Observational Cohorts ‘ 1.19 (1.00, 1.42)
I
[ | |
0.7 1.0 1.5

Relative Risk of CHD for Each 5% Energy Intake
Mozaffarian D et al. PLoS Med. 2010 23;7:€1000252



Diabetes Prevention Study

APhysical activity
AWeight reduction
AFat <30% E
ASaturated fat <10% E
AFiber >15 g

Tuomilehto J et al. NEJM 2001;344:1343

Cumulative Probability of
Remaining Free of Diabetes
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Diabetes Prevention Program Research Group

APhysical activity (150 m/wk)
AWeight reduction (>7%)
AFat <30% E

ASaturated fat <10%

Diabetes Prevention Program Research Group NEJM 2002;46:393
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@

How Is the U.S. population
doing in terms of diet

Y %




U.S. Diet Quality

80

61 gg 03

60 55 59 51 56

40

Gt T

Ages 2-4 Ages 5-8 Ages9-13  Ages14-18 Ages19-30 Ages31-59  Ages 60+
Data Source: Analysis of What We Eat in America, NHANES 2015-2016, ages 2 and older, day 1 dietary intake data, weighted

Maximum Total Score = 100




Intake At/Above Recommendation @@ Intake Below Recommendation
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https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_202D25.pdf




Adherence of U.S. Population to tHeietary Guideline©ver Time,
as Measured by the Average Total Healthy Eating In@@45 Scores

100
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60 56__57_____59———60'-——--59—59

40

Maximum Total Score = 100
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Dietary Guidelines for Americans
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What are current
recommendations for
a heartc healthy
dietary pattern?




AHA SCIENTIFIC STATEMENT

2021 Dietary Guidance to Improve
Cardiovascular Health: A Scientific Statement

-rom the American Heart Association

Circulation. 2021;144:00-00. DOI: 10.1161/CIR.0000000000001031|

Lichtenstein AH, Appel LJ, Vadiveloo M, Hu FBEKreston PM, Rebholz
CM, Sacks FM, Thorndike AN, Van Horn L, Wylsett J




Dietary Guidance to Improve CVD Health

Focus on dietary patterns, rather than
iIndividual foods or nutrients. 000

I Sum of all foods and beverages
consumed

VS




Advantages of Dietary Pattern Approach

I Adaptable to personal preferences, ethnic and
religious practices, and life stages.

I Food based to facilitate implementation.
I Eliminates need to estimate intake dietary
components (e.g., % saturated fat, g added

sugar).



2021 Dietary Guidance to Improve CVD Health

AUnderscore the critical role of initiating
heart-healthy dietary habits early in life




2021 Dietary Guidance to Improve CVD Health

AEmMphasize common
features of dietary
patterns that promote
cardiometbolic health



2021 Dietary Guidance to Improve CVD Health

AEmphasis on prevention,
rather than treatment

i
2 Y




2021 Dietary Guidance to Improve CVD Health

AOrganized into 10 P =

-eatures : \



Adjust Energy Intake and Expenditure to Achieve
and Maintain a Healthy Body Weight

AEnergy balance
APortion size and frequency.

AEncourage adoption of a rapid diet
screening tool into routine clinical care.
(Vadiveloo M et al. Rapid Diet Assessment

Screening Tools. Circ Cardiovasc Qual
Outcomes2020;13:e000094
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Feature 1

FOOD TYPE

'
?\\\ Sandwich
1\\\ (chicken & bacon)

@é%} Large Pizza

N

S®F (1/4 pizza)

= .
v. . Medium mocha
coffee

Packet Crisps

=

2“8 Dry roasted

" > 3::% peanuts (509)

// — R .
.(: 7D Iced cinnamon
Neia7 ) roll

e

- | / Cereal (1 bowl)

ﬁBlueberry muffin

APROX.

CALORIES WALK OFF KCAL
(medium walk 3-5mph)

445 1 hr 22 min

1 hr 23 min

53 min

31 min

54 min

1 hr 17 min

31 min

48 min

o

RUN OFF KCAL

(slow running Smph)

42 min

43 min

28 min

16 min

28 min

40 min

16 min

25 min




Eat Plenty of Fruits and Vegetables,
Choose a Wide Variety

AConsistent benefits identified for dietary
patterns rich in fruits and vegetables.

AFruits and vegetables that are deeply
colored tend to be high in essential
nutrients and phytochemicals.
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Most commonly consumed vegetables among U.S. consumers
FPounds per person

50+
45-
40-
35-
30-
25-

mFresh =Canned ®Frozen ®Dehydrated mPotato chips
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0 Potatoes Tomatoes Onions Head Carrots Homaine
lettuce com and leaf
lettuce

Loss-adjusted food availability data are proxies for consumption.
source: USDA, Economic Research Service, Loss-Adjusted Food Availability Data.



Eat Plenty of Fruits and Vegetables, Choose a
Wide Variety

Encourage use of multiple forms (e.g., frozen)
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Choose Foods Made Mostly With Whole
Grains Rather Than Refined Grains

AConsistent benefits identified for dietary
patterns higher in whole grains.

ABeneficial effects beyond heart health (gut
microbiota).
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Choose Foods Made Mostly With Whole
Grains Rather Than Refined Grains

Whole grain
foods defined as
containing >51%
whole grains
(donot
bread by its
color or name).
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Choose Healthy Sources of Protein

Mostly protein from plants (lequmes and nuts)

AGood sources of protein and fiber.
ALower carbon footprint than animal sources.

ACautionary note about pladtased meat
alternatives because many are ulpaocessed
and nutrient profile consistently evolving.
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Choose Healthy Sources of Protein

Regular Intake of Fish and Seafood ¢&&i% =

ADietary patterns containing fish and seafood
consistently associated with lower CVD risk
(2-3 servings/week).

ABenefits attributed to A3 fatty acids and
substitution effect when fish replaces other
types of animal protein (meat, fulat dairy).

Feature 4



Choose Healthy Sources of Protein

LowFat or FatFree Dairy Products Instead of
FultFat Dairy Products

AWeight of evidence indicates féitee and low
fat dairy associated with a lower risk of
cardiovascular disease.

ADairy fat should be replaced with plant oils to
favorably affect unsaturated/saturated fat ratio.
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Feature 4

Choose Healthy Sources of Protein

If Meat or Poultry Are Desired, Choose L ean
Cuts and Avoid Processed Forms

ASubstitution analyses found replacement of
red and processed meat with alternative
sources of protein such as unprocessed
poultry, fish, nuts and legumes associated
with lower CVD risk and mortality.

./ 3 J
)~ -5 r A




Use Liquid Plant Oils Rather Than Tropical Qils,
Animal Fats and Partially Hydrogenatedirang
Fats

ARobust scientific evidence demonstrates
cardiovascular benefits of unsaturated fats
(polyunsaturated and monounsaturated)
when replacing saturated artdansfat.
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Feature 5

Comparison of Dietary Fats

Canola Oil

Safflower OQil

Sunflower Oil

Com 0Oil

Olive Oil

Soybean Oil

Peanut Oil

Cottonseed Ol

Lard

Palm Oil

Beef Tallow

Butterfat
Coconut Oil

B Saturated F at mLinoleic Acid @Alpha-Linoleic Acid OMonounsaturated F at




Feature 6

Choose Minimally Processed Foods
Instead of UltraProcessed Foods

AFood processing results in beneficial and
adverse effects.

ACurrently, there is no standard definition for
the term ultraprocessed.

A ATK AYUIEHEINE OSTA aWRIQI N2
assoclated with adverse health outcomes
(body weight, cardiometabolic disorders).



Choose Minimally Processed Foods
Instead of UltraProcessed Foods

NOVA Food classification

Processed culinary
ingredients

These are obtained from
minimally processed foods

and used to season, cook
and create culinary dishes.
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Choose Minimally Processed Foods
Instead of Ultra-Processed Foods

/YUNA L_ONUIOVEISY

2,17.2021

Feature 6

YOUR MEAL SHOULD COME WITH A WARNING LABEL. HERE’S WHY.

‘l 51>
1 SMI‘

$9.99

L




Temperature (pasteurization, heating/freezing)
Food Processing | Modified package atmosphere

Enrichment (pellagra, goiter, rickets)
Fermentation

Virtually eliminated deficiency diseases, and reduced foodborne
Iliness and spoilage.



Minimize Intake of Beverages and Foods
With Added Sugars

AAdded sugars have consistently been associated
with elevated risk of CHD, type 2 diabetes,
excess body weight.

Sucrose, glucose, dextrose,
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brown sugar, corn syrup,
honey, maple syrup,
concentrated fruit juice.




Minimize Intake of Beverages and Foods With
Added Sugars

Breakfast

Cereals & :
Higher
Bars Fat Milk
7% & Yogurt

4%

N
Sugar
9 Sweetened Desserts
> Beverages &Sweet [ @0
E 24% Snacks
O 19%
LL

Other Sources
19%

Sandwiches

7%

20202025 DGA https://www.dietaryguidelines.gov/sites/default/files/202612/Dietary Guidelines_for_Americans_202D25.pdf#page31
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Choose and Prepare Foods With Little

or No Salt

ADirect, positive
relationship
between salt
(sodium chloride)
Intake and blood
pressure

BREADS & ROLLS

Some foods that you eat several
times a day, such as bread, add
up to a lot of sodium even though
each serving may not seem high
in sodium. Check the labels to
find lower-sodium varieties.

POULTRY

Sodium levels in poultry can vary
based on preparation methods.
You will find a wide range of
sodium in poultry products, 5o it
is important to choose wisely.

©2014, American Heart Association 11/14058903

American
Heart
Association«

Jife is why

THESE SIX POPULAR FOODS CAN ADD

T0 YOUR DIET'

The American Heart Association recommends that you
aim to eat less than 1,500 mg of sodium per day.

When you see the Heart-Check mark on a product, you know the food has been
&/ certified to meet nutritional criteria for heart-healthy foods, including sodium.

2

CODCUTS
CURED MEATS

One 2 oz. serving, or & thin slices,
of deli meat can contain as much
as half of your daily recommended
dietary sodium. Look for lower-
sodium varieties of your favorite
lunch meats.

SOuP

Sodium in one cup of canned soup
can range from 100 to as much
as 940 milligrams—more than
half of your daily recommended
intake. Check the labels to find

lower sodium varieties.

A slice of pizza with several
toppings can contain more than half
of your daily recommended dietary

sodium. Limit the cheese and add
more veggies to your next slice.

SANDWICHES

A sandwich or burger from
a fast food restaurant can
contain more than 100 percent
of your daily suggested dietary
sodium. Try half a sandwich
with a side salad instead




Choose and Prepare Foods With Little or No Salt

24-Hr Urinary Sodium Excretion 24-Hr Urinary Potassium Excretion

4.0+ 4.0+ _ _
P<0.001 for linearity P=0.005 for linearity

3.0- 3.0-

2.0-

1.5+

1.04

Hazard Ratio for Cardiovascular Disease
Hazard Ratio for Cardiovascular Disease

0.5+ 0.54
------------- 1 R Rt | I R et
P5 P25 P50 P75 P95 P5 P25 P50 P75 PS5
I I I I I
1000 2000 3000 4000 5000 6000 1000 2000 3000 4000
24-Hr Urinary Sodium Excretion (mg) 24-Hr Urinary Potassium Excretion (mg)

Ma Y et al. NEJM 2022;386:252
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Choose and Prepare Foods With Little
or No Salt

Poultry,
Excluding
Starch Deli & Mixed
Vegetabl Dishes

4% 5%

Crackers &
Savory
Snacks

Sandwiches

21%

Breakfas
t Cereals
& Bars

3%

Rice, Pasta &
Other GrainBased
Mixed Dishes

8%

Vegetables,
Excluding Dessert

Starchy & Sweet
7% Snacks

Meat, Poultry
& Seafood
Mixed Dishes

5%

Condim

Added during
ens cooking

305 SRS Added at table
Miscellaneous




If You Do Not Drink Alcohol, Do Not Start: If
You Choose to Drink Alcohol, Limit Intake

ARelation between alcohol intake and CVD
complex.

AFor CHD and ischemic strokepdU-shaped
relation has been observed, based on
observational data only, hence,
confounding by other variables cannot be
excluded.

(@)
D
-
-
e
M
D
LL




If You Do Not Drink Alcohol, Do Not Start: If
You Choose to Drink Alcohol, Limit Intake

AAHA does not support initiation of
alcohol intake to improve CVD health,
given the uncertainty about net health
effects and deleterious effects on
numerous outcomes.
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Adhere to This Guidance Regardless of
Wherever Food Is Prepared or Consumed

AFood is procured,
prepared and
consumed in many
venues.
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Adhere to This Guidance Regardless of
Wherever Food Is Prepared or Consumed

AEncourage enactment of policies that make
the healthier option the default option.

ANutrient Facts labels now contain information

ontransfat and added sugar. y
&
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EMPHASIZE

* Fruits and vegetables

* Whole grain foods

» Healthy sources of proteins;
fish and seafood, legumes
and nuts, low-fat/fat-free
dairy, poultry and if
desired lean meat

* Liquid plant oils
(eg, soybean oil
and canola oil)

MINIMIZE

* Beverages and foods
with added sugars

 Ultra-processed foods

* Processed meats

* Food high in salt

» Alcoholic beverages

i * Tropic oils

(i R

» Adjust energy intake to achieve and maintain a healthy body weight
* Follow this guidance regardless of where food is prepared or consumed

Lichtenstein AH et al. Circ. 2021:144:e47



Additional Benefits of Heart Healthy Dietary
Patterns

w @ o
. TG
AMeets essential A.g290, ™
nutrient requirements 2o " om
for most individuals. ' ©g0 -




Additional Benefits of Heart Healthy Dietary
Patterns

ARich in healthy fats and
low In saturated fat,
transfat, cholesterol,
and added sugars and
salt.




Additional Benefits of Heart Healthy Dietary
Patterns

ABenefits beyond heart
health; stroke, type 2 Q
diabetes, kidney

disease, cognitive ‘l f.

function.

=L &



Additional Benefits of Heart Healthy Dietary
Patterns

AConsistent with promoting a healthy planet.
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?
How can we move the population closer tol O
a cardiometabolic healthy dietary pattern?

Challenges
A Societal Influences
A Nutrition confusion
A Socioeconomic factors



Factors Influencing Food Choices

Global
Governmental
Agricultural,
Industry, Market Global Food
Government- Availabili
; ; Land Use & Soci 2
Community Transportation aeHEly
- Structures :
Environment Workplace Climate & Season
p— = Food Environment 1
y Socio-Cultural Food Production ng.en.l:J.lent International
/ School & Distribution SIOMLES Trade Agreements
// / Social & Culture Food Environment Systems
/ lividu: \ _
y Individual Norms e Food & ! International
f Age, Gender, Personal Norms, Education, Food Availability Food & Agricultural ‘ Food Standards
Incomde. TastekPreferences, Nutritional at Local Stores Beverage Policies
Knowledge & Skills, Health Status, Eating Industr :
Behaviors, Attitudes, Motivation, Sleep. Accessibility to : y : Intemlatlone.ll‘
P ty Incentives
Screen Time, Alcohol Use Su ket. & i Commodity Pricing
; permarket. Food Assistance
4 Grocery Stores : Programs 4
Agriculture & / International
Accessibility Food Industry Food Distribution
7 to Restaurants Lobbying & Shipping
\ N Neighbornood s & FastFood _g Economic
\ . - Socioeconomic Accessibility : Food Mal'keting Systems Multi-National
NSae. Status to Transport & Media Corporate Lobbying
— Food Safety Healthcare
Systems Dietary Research &
Science

Afshin A et al, The Handbook for Global Health Policy, 2014



Relative Cost of Foods and Beverages

Wl

AProducts most heavily
advertised and discounted
tend to be grairbased
deserts, snack foods, pre
sweetened cereals and
sugarsweetened
beverages.




13.5-15 Oz. - Beets, Spinach, 4 2-7"

Potatoes or Select Varieties
liced Pasta Roni or
Carrots Rice A Roni

19.5 Oz. - Traditional Fudge = 9.75-14 Oz.
or Milk Chocolate Select Varieties

Pillsbury Sunshine Cheez-It
Brownie Classics Crackers

e

; 14.5-15.25 Oz.
12.25-16 Oz. - All Varieties  cCarb Clever Fruit and Pears,
Nabisco Ritz Fruit Cocktail or
Crackers Del Monte Peaches

29 149

Nablsco Oreo
Kettle Chips Sandwich Cookies

2/$5 D99

_Del Monte

everyday

that laston all y

14.50-15 Oz.
4-Pack - 20 Oz. Select Varieties
Bumble Bee Chef Boyardee
Chunk Light Tuna Canned Pasta

8.7-19.8 Oz.

14.5 Oz. - All Varieties- Select Varieties

Old EI Paso Taco’

Dinner Klts

Diced Tomatoes

99¢

: 612 Roll
6-Roll Charmin Ultra Strong
Bounty ~ Mega Roll

Bath Tissue ‘ -
¥ao £

4-Pack - 14 0z. - A
Hunt's

Paper Towels

5.71-6.73 Oz.
Select Varieties Snack Pac
Pringles Pudding

149

all your favorite beverages for less!

12 Oz. Cans - Sprite, Mouptain

Diet or Regular m=— . = All Varieties
12-Pack Coke wildee  qobe Life
or Pepsi .
Plus Deposit 1 9

5 All Varieties
10-Pack e 5 Diet or Regular

Select Varietieg

CapriSun

2/ 5 5

Deposit



Public Health Efforts to Decrease Dietafryans
Fatty Acids

Ruminant fat




New York City Ban omransFatty Acids

Sept. 2006
NYC Health Department proposed an amendment to the
Heal th Code that wo urdndfataip h a s
all NYC restaurants and other food service

establishments.



http://www.nyc.gov/html/doh/html/cardio/cardio-transfat.shtml

Distribution of TransFat Content per Purchase,
2007 vs 2009

100% -

90% -
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0 5 10 15 20 25 30

Trans Fat Content of Purchases (grams)

Trans fat contents represented in the Figure may be an underestimation since companies can report trans fat values less than 0.5 grams
as "0 grams” trans fat. In 2007, only 32% of customer purchases had "0" grams of trans fat versus 59% of customer purchases in 2009.
Similarly, the maximum amount of trans fat in an individual purchase in 2007 was 28 g, versus only 5 g in 2009.

Angell, SY, et al. Ann Intern Med. 2012;157:81



Nutrition Facts

Serving Size 1 cup (2289)

Servings per Container 2
Amount Per Serving
Calories 280 Calories from Fat 14
% Daily Value*
Total Fat 13g 20%
Jturatedd -4 ] yi
olesterol 2mg %
Sodium 660mg 28%
Total Carbohydrate 31g 10%
Dietary Fiber 3q 0%
sugars 5q
Protein 59
Vitamin A 4% . Vitamin C 2%
Calcium 15% . Iron 4%

‘Percent Dady Values are based on a 2,000-calone dict. Your daity values may
be higher or lower depending on your calone needs

Calories: 2,000 2,500

Total Fat Less than 650 80g
Sat Fat Less than 20g 259
Cholesterol Less than  300mg 300mg
Sodium Less than 2400mg  2,400mg
Total Carbohydrate 300g 3759
Fiber 259 30g

Calories per gram:

2006

Fat 9 . Carbohydrate 4 *  Protein 4




TransFatc Public Health Policy

~®- Popcorns (n = 11)
~i— Pies (n = (22)

—¥%= Doughnuts (n = 7)

—— Crackers (n = 15)

Pizzas (n = 12)
vl Margarines and spreads (n = 11)
- Rolls (n = 10)
- Cookies, biscuits, and bars (n = 39)
=96~ Cakes and pastries (n = 39)
- Breads (n = 15)
- Breakfasts (n = 8)

Ice geams (n = 7)

Average TFA (g per serving)

—=— French fries and potatoes (n = 18)

- Meats and seafood (n = 41)
@~ Pasta (n = 10)
~ii— Muffins (n = 5)

2007 2008

Otite FO et al. Prev Chron Dis 2013;10, May 23

Year

2010




ADMINISTRATION

U.S. FOOD & DRUG

Partially Hydrogenated Fat

November 7, 2013, the FDA issued a
preliminary determination that partially

hydrogenated fats are no longer
"generally recogni ze

as safeo.

June 18, 2018, no food prepared in the United States is allowed to
Include partially hydrogenated fats, unless approved by the FDA.
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A SIP IN THE
RIGHT DIRECTION

Replace sugary drinks with water, seltzer,
unsweetened teas, fat-free milk and fresh fruit.




You're drinking
PACKETS OF
8 S SUGAR
in just 4 sugary drinks a day.

All those extra calories can bring on obesity, type 2 diabetes

and heart disease. To learn more, call 311.




Trends Over Time In Energy Intake From SSBs

210
190
170
150
130
110
90
70
50

4

Mean (kcal/day) energy intake from SSBs
4

L el 1 o W O ]
S & & & F
NHANES cycle

w— Ae =2 years e Age 2-19 years Age =20 years

Marriott BP et al. Nutrients 2019;11:2004



Nutrition Facts

Serving Size 2/3 cup (559)
Servings Per Container About 8

Amount Per Serving

Calories 230

Calories from Fat 40

% Daily Value*

Total Fat 8g 12%
Saturated Fat 1g 5%
Trans Fat Og

Cholesterol Omg 0%

Sodium 160mg 7%

Total Carbohydrate 37¢g 12%
Dietary Fiber 4g 16%
Sugars 1g

Protein 3g
"

Vitamin A 10%
Vitamin C 8%
Calcium 20%
Iron 45%

* Percent Daily Values are based on a 2,000 calorie diet.
Your daily value may be higher or lower depending on
your calorie needs.

Calories: 2,000 2,500
Total Fat Less than 65g 80g
Sat Fat Less than 20g 25g
Cholesterol Less than 300mg 300mg
Sodium Lessthan 2,400mg 2,400mg
Total Carbohydrate 300g 375g

Dietary Fiber 25g 30g

Nutrition Facts

8 servings per container
Serving size 2/3 cup (559)
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Amount per 2/3 cup
Calories

% DV*
12% | Total Fat 8¢
% Saturated Fat 1g
Trans Fat Og
0% | Cholesterol O0mg
7% | Sodium 160mg
12% | Total Carbs 37¢g

14% Dietary Fiber 4g

Sugars 1g
Added Sugars 0g

10% | Vitamin D 2mcg
20% | Calcium 260mg
45% |lron 8mg

5% |Potassium 235mg
1
* Footnote on Daily Values (DV) and calories

reference to be inserted here.
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Less Sugar Greek Yogurt
Monterey Strawberry
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