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What Will be Covered

e Aging:
o Life expectancy ups and downs
o Environmental contributors
o Microbiome

o Obesity/Metabolic Disease:

o Cause for Unhealthy Aging
o Missing Food Factors
o Missing Gut Microbiome Factors

e Future Solutions:

o Food Sector
o Smart Tech



Drop in United States Life Expectancy-All Ages
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http://healthsystemtracker.com
https://www.npr.org/sections/health-shots/2023/03/25/1164819944/live-free-and-die-the-sad-state-of-u-s-life-expectancy

Drop in US life Expectancy (65+)

Life Expectancy in the USA: Real and Counterfactual Trends 2000-2019
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https://www.pnas.org/doi/10.1073/pnas.2308360120

Aging & Causes of Death in 65+
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https://www.aginganddisease.org/EN/10.14336/AD.2024.0280
https://courses.lumenlearning.com/suny-lifespandevelopment2/chapter/most-common-causes-of-death/

Blue Zones & Healthy Aging to 100-Minimal Disease
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Blue zones are regions where a higher than usual number of
people live much longer than average.
There are five blue zone areas in the world.

Dimitrios Karamitros/Shutterstock.com
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https://www.bluezones.com/2018/08/future-of-health-care-is-creating-environmental-change/
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https://gutbites.org/

Stool Microbiome With Age
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https://www.gastrojournal.org/article/S0016-5085%2820%2935534-7/fulltext

Duodenal Microbiome With Age
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https://www.cell.com/cell-reports/fulltext/S2211-1247%2821%2901219-5

Probiotics & Microbial Therapeutics

Probiotics & Fermented Foods
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Fermented foods Decrease Inflammation

High fermented food diet
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https://www.cell.com/cell/pdf/S0092-8674%2821%2900754-6.pdf

“Let Food Be Thy Medicine”-Hippocrates (400 BC)

“Let

-Hippocrates (400 BC)
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If You Feed Them They Will Come
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Food-Microbiome-Mitochondria-Health Axis

Microbiome Mitochondria Nucleus
Food Processor Energy Powerhouse Command Center

Unhealthy Food—Depleted Microbiome — Dysfunctional Mitochondria — Disease

Metabolic Disease Immune Disease Frailty Disease Neurologic Disease  Other Disease
e Obesity, Diabetes e Autoimmune e Osteopenia e Alzheimer’s e Cardiovasc
e Stunting, Wasting e Allergy e Sarcopenia e Mood e Cancer

Damman CJ. Advances in Nutrition 2023



https://www.sciencedirect.com/science/article/pii/S2161831323002855

Cellular Mechanisms of Aging
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https://par.nsf.gov/servlets/purl/10022361

Obesity - Premature Aging Phenotype
The Obesity Domino Effect
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https://link.springer.com/article/10.1007/s11357-022-00567-7

Growing Burden of Obesity in the United States

Life Expectancy
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http://healthsystemtracker.com
https://www.sciencedirect.com/science/article/pii/S2161831323002855

Burden of Adult Obesity & Diabetes in the United States

Adult Obesity Prevalence

1985 2008 2016
v
Insufficientdata ~ <10% @ 10-14%  15-19%  20-24% © 25-29% ® 30-34% @ 235%

https://www.commonwealthfund.org/blog/2018/rising-obesity-united-states-public-health-crisis

Adult Diabetes Prevalence

2004 2008

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf

Statistics from 2017:

e 73% Overweight or Obese
e 42% Obese
o Costof $147B

45% Pre-Diabetes or Diabetes
11% Diabetes
o Costof $327B

https://www.cdc.gov



Different Diets -> Different Health

Mediterranean Ultra-Processed

Healthline.com Healio.com



Ultra-Processed Foods: Diabetes, Obesity, & Mortality

Prevalence of obesity (%)

Diabetes 10% increase in ultra-processed foods =15% higher risk of type 2 diabetes
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https://pubmed.ncbi.nlm.nih.gov/31841598/
https://pubmed.ncbi.nlm.nih.gov/28714422/
https://www.bmj.com/content/365/bmj.l1949

Ultra-Processed Food Intervention & Weight Gain

Ultra-Processed Minimally-Processed Energy Intake
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e Population: 20 weight stable (BMI 27) subjects

~e—Ultra-processed —e—Unprocessed

e Intervention: 2 week cross-over: Ultra- vs. Minimally-Processed. 3 Y
e Control: Isocaloric, iso-nutrient. Iso-fiber (46 g/day) - partially % o.: |
hydrolyzed guar gum added to liquids in ultra-processed diet. S 5
Other factors not controlled for: specific fibers, phytonutrients, fats. %-o.s
e Outcome: =
o  Significant difference in energy and sodium intake 3 s -
o  Correlated with fat free mass and body weight. 0 2 4 6 8 10 12 14

Days on Diet

Hall K. Cell Metab. 2019
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https://pubmed.ncbi.nlm.nih.gov/31105044/

What Are Ultra-processed Foods?

NOVA Classification

Group 1 Group 2 Group 3 Group 4
Unprocessed or Minimally Processed Culinary Processed Foods Ultra-Processed Foods
Processed Foods Ingredients Suger sweetened beverages, sweet
Fresh, dry, or frozen vegetables or Blantoils (o/g olive oil.cocondit ol Canned/picked vegetables, meat, and savory packaged snacks,
fruit, grains, legumes, meat, fish, amma[lfat(s (2 9. Ic‘:'ea'n, bullerfjlan;i fish, or fruit, artisanal bread, cheese, reconstituted meat products, pre-
eggs, nuts and seeds. maple syrup, sugar, honey, and salt salted meats, wine, beer, and cider prepared frozen dishes, canned/instant

soups, chicken nuggets, ice cream

V‘q “OD

o

523 €1

Substances derived from Group 1 Processing of foods from Group 1 or Formulations made from a series of
Processing includes removal of foods or from nature by processes 2 with the addition of oil, salt, or processes including extraction and
inedible/unwanted parts. Does not including pressing, refining, gnnding, sugar by means of canning, pickling, chemical modification. Includesvery
add substancesto the originel food. milling, and drying smoking, curing, or fermentation. little intact Group 1 foods

wlrhcreasirhg Level of Frocessihg
https://pubmed.ncbi.nim.nih.gov/34677812/
https://www.fao.org/3/ca5644en/ca5644en.pdf



What Is It About Ultra-Processed Foods?

Winner of the Pulitzer Prize

MICHAEL

e Added: Too much sugar, salt, fat, and
additives?




What Is It About Ultra-Processed Foods?

e Added: Too much sugar, salt, fat, and
additives?
e Hyperpalatability: Specific

combinations of sugar, salt, & fat that can
be addictive?

Brain's reward system

https://www.fao.org/3/ca5644en/ca5644en.pdf htips://www.frontiersin.org/articles/10.3389/fnut.2022.821657/full
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https://www.fao.org/3/ca5644en/ca5644en.pdf
https://www.frontiersin.org/articles/10.3389/fnut.2022.821657/full

What Is It About Ultra-Processed Foods?

Salivary Glands

e Added: Too much sugar, salt, fat, and
additives?

e Hyperpalatability: Specific
combinations of sugar, salt, & fat that can
be addictive?

e Disrupted Matrix: Cell & food

ultrastructure gone and calories that are
too easily absorbed? Duodenum

- Tongue
Epiglottis

Esophagus

Liver

(small intestine)

Colon

https://www.fao.org/3/ca5644en/ca5644en.pdf htips://www.frontiersin.org/articles/10.3389/fnut.2022.821657/full



https://www.fao.org/3/ca5644en/ca5644en.pdf
https://www.frontiersin.org/articles/10.3389/fnut.2022.821657/full

What Is It About Ultra-Processed Foods?

e Added: Too much sugar, salt, fat, and
additives? WHOLE REFINED

e Hyperpalatability: Specific GRAIN GRAIN
combinations of sugar, salt, & fat that can
be addictive?

e Disrupted Matrix: Cell & food
ultrastructure gone and calories that are
too easily absorbed? p;m

e Missing: Missing fibers, -
phytonutrients, bioactive fats?

fiber-filled outer layer with
B vitamins and minerals

starchy carbohydrate

middie layer with some
proteins and vitamins

https://www.fao.org/3/ca5644en/ca5644en.pdf htips://www.frontiersin.org/articles/10.3389/fnut.2022.821657/full



https://www.fao.org/3/ca5644en/ca5644en.pdf
https://www.frontiersin.org/articles/10.3389/fnut.2022.821657/full

The Phonetic “F”’s of Food
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Four Phonetic F Foods & Blue Zones
“QF” Foods for Microbiome & Mitochondria

Blue Zones

Blue Zones

Fats (Omega-3’s)

Ferments

Beans (fava, lentils,
chickpeas)

Potatoes

Barley & Whole Grains

Herbs & Herbal Teas
Grapes & Fruits
Olives & Vegetables

Fish (anchovies, shellfish)
Olive oil

Nuts

Pasterual Beef, Lamb,
Pork (occasionally)

Balsamic Vinegar
Olives

Red Wine

Yogurt & Cheese

Purple Sweet Potatoes Purple Sweet Potatoes Fish Rice Wine Vinegar
Brown Rice Green/herbal tea Seaweed Miso
Soybeans Turmeric, Ginger Grass-seaweed-fed pork Nato

Bitter Melon, Vegetables (occasionally) Sake
Black Beans Black Beans Fish Coffee
Squash/Yams Coffee/Herbal tea Pastoral Beef, Pork, Cacao

Corn Tortillas
Plantains/Yuka

Oatmeal & Whole Grains
Beans

Turmeric, culantro, spices
Fruits & Vegetables

Fruits & Vegetables

Chicken & Eggs
(moderate)

Avocado
Nuts & seeds

Coyol (Palm) Wine
Cuajada cheese

Ferments avoided

What’s in Common?

Beans, Potatoes &
Whole Grains (esp. oats
& barley)

Teas, Coffee & Cacao
Turmeric, Herbs & Spices
Fruits & Vegetables

Olives & Avocados
Nuts & seeds
Fish & Free-Range Meats

Vinegars & Drinks
Fermented Vegetables,
Beans & Dairy

GutBitesMD: Hangry Microbiomes

*Phonetic F


https://gutbites.org/2022/09/10/hangry-microbiomes-mitochondria/

But How Do These Components Affect Health?
A

Ultra-Processed
Y Missing
Fibers, Phytonutrients,
Bioactive Fats, Potassium ?

A Added
Simple Carbs, Additives,
Some Fats, Sodium

Inflection

\

1980 2025

Damman CJ. Advances in Nutrition 2023

Obesity, Diabetes & Other
Diet-Related Disease
Prevalence



https://www.sciencedirect.com/science/article/pii/S2161831323002855

Fiber—Butyrate

Fermenting (Acetate, Propionate, and Butyrate)

GPR41/43
Producing
|8 1 L L-Cell
; U |
.
J = N PYY 4
< GLP-14 k
4 N
3 I(. == f & v Wegovy &
SD 2 <. Ozempic
/) = e |
. . * BPancre?]s: - * Adipose 'Iissu:s Musicla - . N atu I'a|
pic aecimmiCan el e nction Leptin release Mitochondrial :
s + 5 Intestinal
G.lucose prhoductlon v Insulin secretion 4 Energy expenditure EACEiG gTLlis()il[]eE:)genesis N An a I Og ue
Tipogeesis Inflammation * Insulin sensitivity f
\ Z N\ /| Lipid accumulation v L i\ .

Mazhar et al. Foods 2023.



https://pubmed.ncbi.nlm.nih.gov/36900540/

Fiber—Butyrate: HDACi, PGC-1, & Mitochondria
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https://www.cell.com/trends/endocrinology-metabolism/fulltext/S1043-2760%2820%2930252-6

Butyrate and Pediatric Obesity

RCT: Therapeutic Effects of Butyrate on Pediatric Obesity

POPULATION
23 Males, 31 Females

Pediatric patients with obesity

Meanage, 11y

SETTINGS / LOCATIONS

IEl

A university tertiary center
for pediatric nutrition in Italy

INTERVENTION
54 Patients randomized

27 Butyrate group 27 Placebo group
Standard care for pediatric Standard care for pediatric
obesity plus 20 mg/kg of obesity plus placebo

body weight/d of sodium

butyrate orally

PRIMARY OUTCOME

Body mass index (BMI) decrease of 20.25 BMI SD score
(SDS) after 6 mo of intervention

FINDINGS

In an intention-to-treat analysis assuming that patients lost to follow-up
had reached the primary outcome, children treated with butyrate had a
higher rate of BMI decrease 20.25 SDS at 6 mo than placebo

3.2

3.0

BMI SDS
N
®

2.6

@ Placebo
4 Butyrate

2.4

0 1 2 3 4 5 6
Month

Proportion in butyrate group with primary outcome:

0.96 (95% Cl, 0.89-1.03)

Proportionin placebo group with primary outcome:

0.56 (95% Cl, 0.37-0.74)

Absolute benefit increase:

40% (95% Cl, 21%-61%); P<.001

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2799197



https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2799197

Phenols

Phenols—Urolithin A
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https://www.mdpi.com/2227-9059/9/2/192

Phenols—Urolithin: SIRT1, PGC1-alpha
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https://www.cell.com/trends/endocrinology-metabolism/fulltext/S1043-2760%2820%2930053-9

Urolithin A & Muscle Endurance

RCT: Effect of Urolithin A vs Placebo Supplementation on Muscle Endurance and Mitochondrial Health

in Older Adults

POPULATION
16 Men, 50 Women

Healthy adults 65-90 y old with
average physical performance and
mitochondrial function

Mean age, 71.7y

SETTINGS / LOCATIONS

2 Medical
I H I centersin
[] Seattle, WA

INTERVENTION
60 Participants randomized and analyzed

30 Placebo 30 UrolithinA

4 Oral placebo softgels of 4 Oral urolithin A 250-mg
matching size daily softgels daily
PRIMARY OUTCOME

Change from baseline to 4 mo in 6-min walk distance (6MWD), as assessed
by a 6-min walk test during which participants walked laps around a 15-m
course and total distance walked after 6 min was recorded in meters

Liu s et al. JAMA 2022.
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https://pubmed.ncbi.nlm.nih.gov/35050355/
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https://pubmed.ncbi.nlm.nih.gov/31488836/

Fat->Conjugated Linoleic Acid: Thermogenesis
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https://www.sciencedirect.com/science/article/abs/pii/S0024320523006136

Fat->Conjugated Linoleic Acid: Epigenetics
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https://www.tandfonline.com/doi/full/10.1080/19490976.2024.2437253
https://www.sciencedirect.com/science/article/abs/pii/S0024320523006136

Conjugated Linoleic Acid and Body Fat

Weight Body Fat

Std. Mean Difference
1V, Random, 95%ClI
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Insulin
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Liang CW. et al. Nutrition Review. 2023.



https://academic.oup.com/nutritionreviews/article-abstract/81/4/397/6680451?redirectedFrom=fulltext

Food-Microbiome-Mitochondria-Health Axis

Microbiome Mitochondria Nucleus
Food Processor Energy Powerhouse Command Center

SCFA’s ATP uclearpore
Mod. Phenols NADH
Conj. Fats Regulators

Unhealthy Food—Depleted Microbiome — Dysfunctional Mitochondria — Disease

Metabolic Disease Immune Disease Frailty Disease Neurologic Disease  Other Disease
e Obesity, Diabetes e Autoimmune e Osteopenia e Alzheimer’s e Cardiovasc
e Stunting, Wasting e Allergy e Sarcopenia e Mood e Cancer

Damman CJ. Advances in Nutrition 2023



https://www.sciencedirect.com/science/article/pii/S2161831323002855

How To Effect Change?
A

Ultra-Processed
Y Missing
Fibers, Phytonutrients,
Bioactive Fats, Potassium

Simple Carbs, Additives, 7
Some Fats, Sodium

Inflection

\

Obesity, Diabetes & Other
Diet-Related Disease
Prevalence

A Added P

1980 2024

Damman CJ. Advances in Nutrition 2023



https://www.sciencedirect.com/science/article/pii/S2161831323002855

“‘Let Food... Be Thy Medicine”-Hippocrates (400 BC)

AhdIf’S’ q F’S’:
Fibers, Phenols, Fat
Bivactivee & Ferments

-Hippocrates (400 BC)
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Add Back What is Taken Out - Functional Nutrition

Taken Out Foods that Add Back

WHOLE REFINED
GRAIN GRAIN

") Therapeutics
fiber- layer with =
Buit inerals e » Medical food
WASTE | Supplements
¥ ENDOSPERM k
starchy carbohydrate y '
middle layer with some y
roteins and vitamins. " .
Healthier Food
nutrient-packed core Zais
fith B vimmlqs. vitamin INGREDIENT

https://www.bcdbio.com/




Dietary Solutions with Options

5

Healthy _ Magic
Lifestyle €Ria Comprehensive Bullet
Slog . Dream
Whole Functional Supplement
Food Nutrition
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phytonutrients, healthy fat - to maximize
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A Microbiome-Focused Quality Score called NCS

Nutrition Facts|
senNutrition Facts|
Nutrition Facts|
Nutrition Facts|
Nutrition Facts

4 servings per container

Calories 240

% Daily Value*

Trq Total Fat 4g 5%
Tot Total Chol{ — saturated FAMM5g 8%
Trans Fat 0g
5mg 2%
Diel Sodium 430mg 19%
Tot Total Carbohydr. 17%
Dietary Fiber 7g 25%
Total Sugars 4g
Includes 2g Added Sugars 4%

Protein 11g

*The % Iron 6{ Vitamin D 2mcg 10%
asen .

il Potasi Calcium 260mg 20%
*The %| Iron 6mg 35%

| Potassium 240mg 6%

* The % Daly Value (DV) tells you how much a nutrent in
a serving of food contributes to a daly diet. 2,000 calories.
a day is used for general nuttitio advice.
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Nutrient Ratios

A Increased

Fibers, Phytonutrients,
Bioactive Fats, Potassium

Y Decreased
Simple Carbs, Additives,
Saturated Fats, Sodium
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/ Raisin Brans \

Post - Raisin Bran
~

Kellogg'’s - Raisin Bran
General Mills - Total Raisin
Bran

Kellogg's - Raisin Bran Crunch

Kellogg’s - Special K Red Berry
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/ Snack Bars \

Kind - Cranberry Almond Bar
~—
RxBar - Mint Chocolate Bar

Clif - Chocolate Chip Bar

Atkins - Snickerdoodle Bar

Quaker - Chewy Granola Bar
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Other Available Nutrient Profile Systems (NPSs)

NOVA CLASSIFICATION: AN EXAMPLE

PER 100g




Nutrient Consume Score Compared to ohters

NPS Score Associations with Obesity

Differentiates W Tertial 1 Tertial2 [ Tertial 3

Foods in
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Obesity (%)

p=.0004
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https://www.medrxiv.org/content/10.1101/2024.12.23.24319328v1
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Whole & Functional

A Increased

Fibers, Phytonutrients,
Bioactive Fats, Potassium
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Simple Carbs, Additives,
Saturated Fats, Sodium



https://www.sciencedirect.com/science/article/pii/S2161831323002855

United States Life Expectancy

2021
Comparable country average - ,82.4 years

United States

2021
76.1 years
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http://healthsystemtracker.com

What We Covered

o Aging:
o US Life expectancy declining
o Processed foods contributing
o Microbiome is altered
o Obesity/Metabolic Disease:

o Key contributor to unhealthy aging
o Add back what is missing in food
o Enable benefits of healthy microbiome

e Future Solutions:

o Whole + Functional foods
o Smart tech to informs choice
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