
Diet and Cardiometabolic 
Health

Alice H. Lichtenstein, D.Sc., FAHA
Gershoff Professor of Nutrition Science and 

Policy, Friedman School
Director and Senior Scientist, Cardiovascular 

Nutrition Laboratory, JM USDA Human 
Nutrition Research Center on Aging

Tufts University, Boston, MA



Questions/Overview

ÅIs there a relation between diet and cardiometabolic 
health?

ÅHow is the U.S. population doing in terms of diet quality?

ÅWhat are the current recommendations for diet and 
cardiometabolic health?

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

ÅWhere do we go from here?
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Is there a relation 
between diet and 
cardiometabolic 
health?



Shared Risk Factors for Type 2 Diabetes and CHD

Risk Factor      Type 2  CHD

         Diabetes

Age        ¬ ¬ ¬   ¬ ¬ ¬

Physical inactivity     ¬ ¬    ¬ ¬

Overweight/obesity     ¬ ¬ ¬ ¬ ¬   ¬ ¬

Smoking          ¬     ¬ ¬

Excess energy intake      ¬       ¬

Dietary fiber        ® ®     ® ® 

Fruit and vegetables     ® ®     ® ® 

Whole grains        ® ®   ® ® ®



Sacks F et al. Circulation. 2017;136:e1ςe23

Core Trials Replacing Saturated With Polyunsaturated Fat and CHD



Relative Risk of CHD for Each 5% Energy Intake

Mozaffarian D et al.  PLoS Med. 2010 23;7:e1000252

Substitution Analysis, Diet and CHD



Tuomilehto J et al. NEJM 2001;344:1343

ÅPhysical activity

ÅWeight reduction

ÅFat <30% E

ÅSaturated fat <10% E 

ÅFiber >15 g

Diabetes Prevention Study



Diabetes Prevention Program Research Group NEJM 2002;46:393

ÅPhysical activity (150 m/wk)

ÅWeight reduction (>7%)

ÅFat <30% E
ÅSaturated fat <10%

Diabetes Prevention Program Research Group
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How is the U.S. population 
doing in terms of diet 
quality?



U.S. Diet Quality



https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf



Dietary Guidelines for Americans

Adherence of U.S. Population to the Dietary Guidelines Over Time, 
as Measured by the Average Total Healthy Eating Index-2015 Scores
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What are current 
recommendations for 
a heart ς healthy 
dietary pattern?



Lichtenstein AH, Appel LJ, Vadiveloo M, Hu FB, Kris-Etherton PM, Rebholz 
CM, Sacks FM, Thorndike AN, Van Horn L, Wylie-Rosett J



vs

Dietary Guidance to Improve CVD Health

Focus on dietary patterns, rather than 

individual foods or nutrients.

ǐSum of all foods and beverages 

consumed



Advantages of Dietary Pattern Approach

ǐAdaptable to personal preferences, ethnic and 

religious practices, and life stages.

ǐFood based to facilitate implementation.

ǐEliminates need to estimate intake dietary 

components (e.g., % saturated fat, g added 

sugar).



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

2021 Dietary Guidance to Improve CVD Health



ÅEmphasize common 
features of dietary 
patterns that promote 
cardiometbolic health

2021 Dietary Guidance to Improve CVD Health



ÅEmphasis on prevention, 
rather than treatment

2021 Dietary Guidance to Improve CVD Health



ÅOrganized into 10 
Features

2021 Dietary Guidance to Improve CVD Health
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Adjust Energy Intake and Expenditure to Achieve 
and Maintain a Healthy Body Weight

ÅEnergy balance

ÅPortion size and frequency.

ÅEncourage adoption of a rapid diet 
screening tool into routine clinical care.
(Vadiveloo M et al. Rapid Diet Assessment 
Screening Tools. Circ Cardiovasc Qual 
Outcomes. 2020;13:e000094).
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Eat Plenty of Fruits and Vegetables, 
Choose a Wide Variety

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

ÅFruits and vegetables that are deeply 
colored tend to be high in essential 
nutrients and phytochemicals.
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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

ÅConsistent benefits identified for dietary 
patterns higher in whole grains.

ÅBeneficial 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 

(donôt judge a 

bread by its 

color or name).
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Choose Healthy Sources of Protein

Mostly protein from plants (legumes and nuts)

ÅGood sources of protein and fiber.

ÅLower carbon footprint than animal sources.

ÅCautionary note about plant-based meat 
alternatives because many are ultra-processed 
and nutrient profile consistently evolving.
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Choose Healthy Sources of Protein

Regular Intake of Fish and Seafood

ÅDietary patterns containing fish and seafood 
consistently associated with lower CVD risk 
(2-3 servings/week).
ÅBenefits attributed to n-3 fatty acids and 
substitution effect when fish replaces other 
types of animal protein (meat, full-fat dairy).
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Choose Healthy Sources of Protein

Low-Fat or Fat-Free Dairy Products Instead of 
Full-Fat Dairy Products

ÅWeight of evidence indicates fat-free and low-
fat dairy associated with a lower risk of 
cardiovascular disease.

ÅDairy fat should be replaced with plant oils to 
favorably affect unsaturated/saturated fat ratio.
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Choose Healthy Sources of Protein

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

ÅSubstitution 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.



F
e

a
tu

re
 5

Use Liquid Plant Oils Rather Than Tropical Oils, 
Animal Fats and Partially Hydrogenated (Trans) 
Fats

ÅRobust scientific evidence demonstrates 
cardiovascular benefits of unsaturated fats 
(polyunsaturated and monounsaturated) 
when replacing saturated and trans fat.
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Choose Minimally Processed Foods 
Instead of Ultra-Processed Foods

ÅFood processing results in beneficial and 
adverse effects.

ÅCurrently, there is no standard definition for 
the term ultra-processed.

ÅIƛƎƘ ƛƴǘŀƪŜ ƻŦ ΨǳƭǘǊŀ-ǇǊƻŎŜǎǎŜŘΩ ŦƻƻŘǎ 
associated with adverse health outcomes 
(body weight, cardiometabolic disorders).
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Choose Minimally Processed Foods 
Instead of Ultra-Processed Foods
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Provide Context

Virtually eliminated deficiency diseases, and minimized foodborne 

illness and spoilage

Food Processing

Virtually eliminated deficiency diseases, and reduced foodborne 

illness and spoilage.

Temperature (pasteurization, heating/freezing)
Modified package atmosphere
Enrichment (pellagra, goiter, rickets) 
Fermentation
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Minimize Intake of Beverages and Foods 
With Added Sugars

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

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



2020-2025 DGA https://www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf#page=31

Breakfast 
Cereals & 

Bars

7%

Candy & 
Sugars

9%
Higher 

Fat Milk 
& Yogurt

4%

Sugar-
Sweetened 
Beverages

24%

Desserts 
& Sweet 
Snacks

19%

Sandwiches

7%

Coffee & 
Tea

11%
Other Sources

19%

Minimize Intake of Beverages and Foods With 
Added Sugars
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Choose and Prepare Foods With Little 
or No Salt

ÅDirect, positive 
relationship 
between salt 
(sodium chloride) 
intake and blood 
pressure



Choose and Prepare Foods With Little or No Salt

Ma Y et al. NEJM 2022;386:252
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Added during 

cooking

Added at table

Miscellaneous

Other 
Sources

19%

Breakfas
t Cereals 
& Bars

3%

Meat, Poultry 
& Seafood 

Mixed Dishes

5%

Yeast 
Breads & 
Tortillas

3%

Vegetables, 
Excluding 
Starchy

7%

Desserts 
& Sweet 
Snacks

4%

Sandwiches

21%

Poultry, 
Excluding 

Deli & Mixed 
Dishes

5%

Eggs

3%

Starchy 
Vegetabl

es

4%

Deli & 
Cured 

Products

3%

Pizza

5%

Chips, 
Crackers & 

Savory 
Snacks

4%

Rice, Pasta & 
Other Grain-Based 

Mixed Dishes

8%

Condim
ents & 
Gravies

3%

Soups

4%

Choose and Prepare Foods With Little 
or No Salt
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If You Do Not Drink Alcohol, Do Not Start; If 
You Choose to Drink Alcohol, Limit Intake

ÅRelation between alcohol intake and CVD 
complex.

ÅFor CHD and ischemic stroke, J- or U-shaped 
relation has been observed, based on 
observational data only, hence, 
confounding by other variables cannot be 
excluded.
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ÅAHA does not support initiation of 
alcohol intake to improve CVD health, 
given the uncertainty about net health 
effects and deleterious effects on 
numerous outcomes.

If You Do Not Drink Alcohol, Do Not Start; If 
You Choose to Drink Alcohol, Limit Intake
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0

Adhere to This Guidance Regardless of 
Wherever Food is Prepared or Consumed

ÅFood is procured, 
prepared and 
consumed in many 
venues.
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ÅEncourage enactment of policies that make 
the healthier option the default option.

ÅNutrient Facts labels now contain information 
on trans fat and added sugar.

Adhere to This Guidance Regardless of 
Wherever Food is Prepared or Consumed



Lichtenstein AH et al. Circ. 2021;144:e472



Additional Benefits of Heart Healthy Dietary 
Patterns

ÅMeets essential 
nutrient requirements 
for most individuals.



ÅRich in healthy fats and 
low in saturated fat, 
trans fat, cholesterol, 
and added sugars and 
salt.

Additional Benefits of Heart Healthy Dietary 
Patterns



ÅBenefits beyond heart 
health; stroke, type 2 
diabetes, kidney 
disease, cognitive 
function.

Additional Benefits of Heart Healthy Dietary 
Patterns



ÅConsistent with promoting a healthy planet.

Additional Benefits of Heart Healthy Dietary 
Patterns
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How can we move the population closer to 
a cardiometabolic healthy dietary pattern?

Challenges

ÅSocietal Influences

ÅNutrition confusion

ÅSocioeconomic factors



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

Factors Influencing Food Choices



Relative Cost of Foods and Beverages

ÅProducts most heavily 
advertised  and discounted 
tend to be grain-based 
deserts, snack foods, pre-
sweetened cereals and 
sugar-sweetened 
beverages.





Traditional stick margarine
Vegetable shortening

Ruminant fat

Public Health Efforts to Decrease Dietary Trans 
Fatty Acids



Sept. 2006

NYC Health Department proposed an amendment to the 

Health Code that would ñphase out artificial trans fatò in 

all NYC restaurants and other food service 

establishments.

New York City Ban on Trans Fatty Acids

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


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

Distribution of Trans Fat Content per Purchase, 
2007 vs 2009



Trans Fatty Acids ς Mandatory Labeling

2006



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

Trans Fat ς Public Health Policy



Partially Hydrogenated Fat

November 7, 2013, the FDA issued a 

preliminary determination that partially 

hydrogenated fats are no longer 
"generally recognized as safeò.

June 18, 2018, no food prepared in the United States is allowed to 
include partially hydrogenated fats, unless approved by the FDA.











Marriott BP et al. Nutrients 2019;11:2004

Trends Over Time In Energy Intake From SSBs 
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Societal Changes ς Trans Fat

FDA

May 2016






