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What Will be Covered
IN

OUT

● Aging: 
○ Life expectancy ups and downs
○ Environmental contributors
○ Microbiome

● Obesity/Metabolic Disease: 
○ Cause for Unhealthy Aging
○ Missing Food Factors
○ Missing Gut Microbiome Factors

● Future Solutions: 
○ Food Sector
○ Smart Tech 



Drop in United States Life Expectancy-All Ages

HealthSystemTracker.com

?

?

NPR: The Sad State of US Life Expectancy

COVID

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+)

Abrams LR. PNAS 2023.

? ?

https://www.pnas.org/doi/10.1073/pnas.2308360120


Chmielewski PP et al. Aging and Disease 2024 Lumen Learning

Aging & Causes of Death in 65+

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

Dimitrios Karamitros/Shutterstock.com

http://shutterstock.com


BlueZone Lifestyle Factors

BlueZones.com

Social

Diet

Exercise

Mind

https://www.bluezones.com/2018/08/future-of-health-care-is-creating-environmental-change/


  Pillars of Health 

                    Movement          Mind                 Molecules          Microbes                                                         

9https://gutbites.org/

shutterstock.com https://www.labiotech.eu

Food 
Toxin          

     Microbiome 
       Pathogen

Community

istockphoto.com vectorstock.com

       Activity 
   Sedentarism

Sleep & Mindfulness 
  Insomnia & Stress

https://gutbites.org/


Stool Microbiome With Age

Harean JP 2021 Gastroenterology

Stool

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


Duodenal Microbiome With Age

Leite G. et al. 2021

Duodenum

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


Probiotics & Microbial Therapeutics

Probiotics & Fermented Foods

Lactobacillus ssp.
Saccharomyces ssp.
Streptococcus ssp.
Bacillus ssp.

Fecal Transplant & Live Bacterial Products

Bifidobacterium ssp.
Akkermansia, 
Clostridium ssp.



Fermented foods Decrease Inflammation

Wastyk HC. Cell 2021.

https://www.cell.com/cell/pdf/S0092-8674%2821%2900754-6.pdf


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

14

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



If You Feed Them They Will Come

Feed Them



Food-Microbiome-Mitochondria-Health Axis 

The energy (ATP) and 
messengers program the 

Nucleus and power Cells to 
support health

Damman CJ. Advances in Nutrition 2023 

The nutrients we can’t digest are 
converted by the Microbiome to 
metabolites that are absorbed by 

the gut

Microbiome  
Food Processor

Mitochondria 
Energy Powerhouse

The metabolites regulate 
Mitochondria, via epigenetics 
(Sirtuins HDACi), to modulate 

energy (ATP) production.

 Unhealthy Food→Depleted Microbiome → Dysfunctional Mitochondria → Disease
Metabolic Disease

● Obesity, Diabetes
● Stunting, Wasting

Neurologic Disease
● Alzheimer’s
● Mood

Immune Disease
● Autoimmune
● Allergy

Frailty Disease 
● Osteopenia
● Sarcopenia

Other Disease
● Cardiovasc
● Cancer

Nucleus
Command Center

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


Cellular Mechanisms of Aging

da Costa JP. Ageing Research Reviews. 2016

Mitochondria

DNA/Epigenetics

Inflammation

https://par.nsf.gov/servlets/purl/10022361


Obesity - Premature Aging Phenotype

Nunan E. GeroScience. 2022

Epigenetic Changes
DNA Damage

Mitochondria

DNA/Epigenetics

Inflammation

https://link.springer.com/article/10.1007/s11357-022-00567-7
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Damman CJ. Advances in Nutrition 2023 

Growing Burden of Obesity in the United States

                             1980                             2025 

Life Expectancy Obesity & Metabolic Disease

?

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


Burden of Adult Obesity & Diabetes in the United States

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

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

Adult Obesity Prevalence

Adult Diabetes Prevalence

Statistics from 2017:

● 73% Overweight or Obese
● 42% Obese 

○ Cost of $147B 

https://www.cdc.gov

● 45% Pre-Diabetes or Diabetes
● 11% Diabetes 

○ Cost of $327B



Different Diets -> Different Health

vs.

Ultra-Processed

Healio.com

Mediterranean

Healthline.com



Ultra-Processed Foods: Diabetes, Obesity, & Mortality 

Srour B. JAMA Intern.Med, 2020. 

Diabetes  10% increase in ultra-processed foods ⇒15% higher risk of type 2 diabetes

Monteiro C. Public Health Nutr. 2018. 

Obesity

Rico-Campa A. BMJ. 2019. 

All-Cause Mortality

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

Hall K. Cell Metab. 2019 

Energy Intake

Body Weight

23

Study Design
● Population: 20 weight stable (BMI 27) subjects 
● Intervention:  2 week cross-over: Ultra- vs. Minimally-Processed.
● Control:  Isocaloric, iso-nutrient. Iso-fiber (46 g/day) - partially 

hydrolyzed guar gum added to liquids in ultra-processed diet.      
Other factors not controlled for: specific fibers, phytonutrients, fats.

● Outcome: 
○ Significant difference in energy and sodium intake
○ Correlated with fat free mass and body weight.  

Ultra-Processed Minimally-Processed

vs.

https://pubmed.ncbi.nlm.nih.gov/31105044/


What Are Ultra-processed Foods?

https://pubmed.ncbi.nlm.nih.gov/34677812/

NOVA Classification

https://www.fao.org/3/ca5644en/ca5644en.pdf



What Is It About Ultra-Processed Foods?

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



What Is It About Ultra-Processed Foods?

26

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

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

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

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?

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

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

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

● Disrupted Matrix:  Cell & food 
ultrastructure gone and calories that are 
too easily absorbed?  

x

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?

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

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

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

● Disrupted Matrix:  Cell & food 
ultrastructure gone and calories that are 
too easily absorbed?  

● Missing:  Missing fibers, 
phytonutrients, bioactive fats?

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

Fibers     

29

Phenols Fat Bioactives            Ferments 



Four Phonetic F Foods & Blue Zones

GutBitesMD: Hangry Microbiomes 

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


But How Do These Components Affect Health?
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Inflection

Ultra-Processed
Missing

Fibers, Phytonutrients, 
Bioactive Fats, Potassium

Added
Simple Carbs, Additives, 

Some Fats, Sodium

Damman CJ. Advances in Nutrition 2023 

?

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


Fiber→Butyrate

Mazhar et al. Foods 2023. 

Wegovy & 
Ozempic 
Natural 

Analogue

Fiber

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


Fiber→Butyrate: HDACi, PGC-1, & Mitochondria

Epigenetic 
Switch

Master 
Regulator of 
Mitochondria

Zhang L. et al. Trends in Endocrin. & Metab. 2021

Fiber

https://www.cell.com/trends/endocrinology-metabolism/fulltext/S1043-2760%2820%2930252-6


Butyrate and Pediatric Obesity

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

Fiber

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


Phenols→Urolithin A

Toney A. Biomedicines 2021.

Phenols

https://www.mdpi.com/2227-9059/9/2/192


Phenols→Urolithin: SIRT1, PGC1-alpha

Davinelli S. et al.  Trends in Endo. & Metab. 2020.

Epigenetic 
Switch

Master 
Regulator of 
Mitochondria

Phenols

https://www.cell.com/trends/endocrinology-metabolism/fulltext/S1043-2760%2820%2930053-9


Urolithin A & Muscle Endurance

Liu s et al. JAMA 2022. 

Phenols

https://pubmed.ncbi.nlm.nih.gov/35050355/


Fat->Conjugated Linoleic Acid

Miyamoto et al. Nat Commun. 2019.

Fats

https://pubmed.ncbi.nlm.nih.gov/31488836/


Fat->Conjugated Linoleic Acid: Thermogenesis

Jia M. et al. Life Sciences 2023.

Increase in 
Browning of 
White Fat & 

Thermogenesis 

Brown Fat

White Fat

Fats

https://www.sciencedirect.com/science/article/abs/pii/S0024320523006136


Fat->Conjugated Linoleic Acid: Epigenetics

Xiamon S Gut Microbes 2024. 

Epigenetic 
Switch

Fats

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

Liang CW. et al. Nutrition Review. 2023.

Weight Body Fat Insulin 
Resistance

Fats

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


Food-Microbiome-Mitochondria-Health Axis 

ATP
NADH

Regulators

The energy (ATP) is used to fuel 
cells that make up our organ 
systems to support health

Damman CJ. Advances in Nutrition 2023 

The nutrients we can’t digest are 
converted by the Microbiome to 
metabolites that are absorbed by 

the gut

Microbiome  
Food Processor

Phenols

Fats

Fiber

Mitochondria 
Energy Powerhouse

The metabolites regulate 
Mitochondria, via epigenetics 
(Sirtuins HDACi), to modulate 

energy (ATP) production.

Mod. Phenols

Conj. Fats

SCFA’s 

 Unhealthy Food→Depleted Microbiome → Dysfunctional Mitochondria → Disease
Metabolic Disease

● Obesity, Diabetes
● Stunting, Wasting

Neurologic Disease
● Alzheimer’s
● Mood

Immune Disease
● Autoimmune
● Allergy

Frailty Disease 
● Osteopenia
● Sarcopenia

Other Disease
● Cardiovasc
● Cancer

Nucleus
Command Center

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


How To Effect Change?
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Inflection Change?

Ultra-Processed
Missing

Fibers, Phytonutrients, 
Bioactive Fats, Potassium

Added
Simple Carbs, Additives, 

Some Fats, Sodium

Damman CJ. Advances in Nutrition 2023 

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


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

44
“Let Food Be Thy Medicine” 

-Hippocrates (400 BC)

…And It’s 4 F’s: 
Fibers, Phenols, Fat 
Bioactives & Ferments 



Add Back What is Taken Out - Functional Nutrition

                          Taken Out                                                                 

https://www.bcdbio.com/

             Foods that Add Back



Dietary Solutions with Options

SupplementFunctional 
Nutrition 

Whole 
Food

Add back missing nutrients - fiber, 
phytonutrients, healthy fat - to maximize 

Health & Convenience?

Comprehensive

46

Maximize 
Health

Maximize 
Convenience

Magic
Bullet
Dream

Healthy 
Lifestyle

Slog



A Microbiome-Focused Quality Score called NCS

www.gutbites.org 

?
Nutrient Ratios

Increased
Fibers, Phytonutrients, 

Bioactive Fats, Potassium 

Decreased
Simple Carbs, Additives, 
Saturated Fats, Sodium

Algorithm



Other Available Nutrient Profile Systems (NPSs) 



Nutrient Consume Score Compared to ohters

Differentiates
Foods in
The Middle

Damman CJ. MedRxiv 2024.

https://www.medrxiv.org/content/10.1101/2024.12.23.24319328v1


Theory of Change

Public 
AdoptionWhole 

Foods & 
Functional

Foods

Informed
Decisions

Early 
Adoption

Big Food 
Changes

Disease 
Prevention

CONSUMER PATH TECHNOLOGY HEALTH



Which Future?
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Inflection Change

Ultra-Processed
Missing

Fibers, Phytonutrients, 
Bioactive Fats, Potassium

Added
Simple Carbs, Additives, 

Some Fats, Sodium

Whole & Functional
Increased

Fibers, Phytonutrients, 
Bioactive Fats, Potassium 

Decreased
Simple Carbs, Additives, 
Saturated Fats, Sodium

Damman CJ. Advances in Nutrition 2023 

+

?

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


United States Life Expectancy

HealthSystemTracker.com

http://healthsystemtracker.com


What We Covered
IN

OUT

● Aging: 
○ US Life expectancy declining
○ Processed foods contributing
○ Microbiome is altered

● Obesity/Metabolic Disease: 
○ Key contributor to unhealthy aging
○ Add back what is missing in food
○ Enable benefits of healthy microbiome 

● Future Solutions: 
○ Whole + Functional foods
○ Smart tech to informs choice



GutBites.org




