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Disclosures



If a researcher isn’t willing to follow 

his data into the policy arena, who 

will?

— Dr. Jeremiah Stamler,

“Father” of Cardiovascular Epidemiology 

The reason I am here today



Agenda

• 1. The oral / systemic health problem

• 2. The three myths

• 3. The dark forces

• 4. The solutions



1a. The Oral Health Problem



Mountain Dew Mouth



Mountain Dew Mouth 

in 18 month-old



Prevalence of Dental Caries in 

European Populations

Kean, 1980



March 27, 1934

Hotel Pennsylvania, New York City

Conservative theory — Clean teeth do not decay:

Dr. Thaddeus P. Hyatt, Metropolitan Life and New York University
Dr. Alfred Walker, New York University 
Dr. Maurice William, Oral Hygiene Committee of Greater New York

Nutritional dentistry — Caries are a manifestation of your internal metabolic milieu:

Dr. Elmer V. McCollum, Johns Hopkins University 
Dr. Arthur H. Merritt, American Academy of Periodontics 
Dr. Weston A. Price, Dental Research Laboratories, Cleveland, OH.

William Merritt PriceMcCollum



The pathogenesis of caries 1934

plaque diet

CARIES

Keyes and Jordan, 1963 

Hyatt

Walker

William



Phylum level characterization of ancient calculus deposits

Adler et al. Nat Genet 45:450, 2013 



Current mouth flora

Peterson et al. Int Dent J 61:11, 2011



Adler et al. Nat Genet 45:450, 2013 

The Modern Rise of Strep. Mutans



The pathogenesis of caries 1934

plaque diet

CARIES

Keyes and Jordan, 1963 

Hyatt

Walker

William

McCollum

Merritt

Price



More sugar + older teeth = More caries

Sheiham and James, BMC Public Health 14:863, 2014  



Log-linear relationship between sugar and caries

Sheiham and James, BMC Public Health 14:863, 2014  





“Dentist Does Diet”

"It seems that were we to turn to a low sugar, high fat type  

of diet, such as is prescribed for diabetic patients, we might 

expect a prompt and marked reduction in caries 

susceptibility. This type of diet is practicable in many 

countries, but fats are in many regions considerably more 

expensive to produce than are starches and sugars.  At any 

rate, we now know how to produce good teeth as respects 

structure and how to preserve them in considerable 

measure from decay. “

Elmer V. McCollum, Newer Knowledge of Nutrition, 1939



CONSUMER PRICE  INDEX



"We realize very well, however, that if sugar is the great

offender in the cause of dental caries, as seems to be the

case, we have a very difficult task ahead in making much

progress in its control by the reduction of sugar intake so

far as the mass of people is concerned. Most people would

prefer some decay rather than to eliminate the sweets…

We should keep up the admonition and give the evidence as

to its harmful effect on teeth. At the same time, let us hope

our research workers discover a more practical means of

controlling or preventing dental decay."

William Davis, Am J Public Health, 1941

Hoping for a miracle



The pathogenesis of caries 1947

plaque diet

tooth

CARIES

Keyes and Jordan, 1963 



The pathogenesis of caries 1947

plaque diet

CARIES

Keyes and Jordan, 1963 

fluoride

tooth



Amaechi and van Loveren, Monogr Oral Sci, Karger 2013, pp. 15-26 

Mechanisms of action of fluoride



Water fluoridation becomes the standard

In 1945, Grand Rapids became the first city in the world to 

fluoridate its drinking water… During the 15-year project, 

researchers monitored the rate of tooth decay among Grand 

Rapids' almost 30,000 schoolchildren. After just 11 years, [Dr. H. 

Trendley] Dean - who was now director of the NIDR-announced 

an amazing finding. The caries rate among Grand Rapids children 

born after fluoride was added to the water supply dropped more 

than 60 percent. This finding, considering the thousands of 

participants in the study, amounted to a giant scientific 

breakthrough that promised to revolutionize dental care, making 

tooth decay for the first time in history a preventable disease for 

most people.

FJ McClure: Water Fluoridation, the Search and the Victory, NIDR, 1970



Fluoride in water or toothpaste cuts cavities

Touger-Decker and van Loveren, Am J Clin Nutr 78:881S, 2003



Clinical trials show ~30% reduction with 

dentifrice with 1000-2800 ppm fluoride



• 5000 ppm F vs 1450 ppm fluoride toothpaste

• Prevented fraction 40%

• Caries still progressed in many, even with high concentration fluoride

Nordström and Birkhed, Caries Res 44:323, 2010 



But we’ve reached an equilibrium –

no further reduction in prevalence in caries

Dye et al. NCHS, Vital and Health Statistics, National Health Survey, 2007 





Federation of Dentistry International

2017

FDI World Dental International, 2017-fdi-cpp-chairside_guide.pdf





No dietary

advice for 

any age group







1b. The Systemic Health Problem



T2DM increasing around the world

People with DM (in millions) for 2000, projection for 2010, and % increase 

Zimmet et al. Nature 414: 782, 2001

PROJECTED

Projected annualized inflation rate  3.88%



T2DM increasing around the world

People with DM (in millions) for 2000, projection for 2010, and % increase 

Zimmet et al. Nature 414: 782, 2001

285 MILLION IN 2010

Actual      annualized inflation rate  6.55%



T2DM increasing around the world

People with DM (in millions) for 2000, projection for 2010, and % increase

Zimmet et al. Nature 414: 782, 2001

422 MILLION IN 2014

Actual      annualized inflation rate 10.30%



T2DM increasing around the world

People with DM (in millions) for 2000, projection for 2010, and % increase

Zimmet et al. Nature 414: 782, 2001 WTF??

422 MILLION IN 2014



The money is not going to hospitals, physicians, or Big 

Pharma



The money is not going to hospitals, physicians, or Big 

Pharma

It’s going to chronic metabolic disease



Two inconvenient truths



Two inconvenient truths

• There is no rational medical therapy to prevent   

chronic metabolic disease

• There’s just long-term treatment



Two inconvenient truths

• There is no rational medical therapy to prevent   

chronic metabolic disease

• There’s just long-term treatment

• You can’t fix healthcare until you fix health

• You can’t fix health until you fix the diet

• And you can’t fix the diet until you know what is wrong



The six cellular pathways to longevity are also 

the same pathways to chronic metabolic disease

1. Glycation

2. Oxidative stress

3. Inflammation

4. Mitochrondrial dysfunction

5. Insulin resistance

6. Membrane instability



The six cellular pathways to longevity are also 

the same pathways to chronic metabolic disease

1. Glycation

2. Oxidative stress

3. Inflammation

4. Mitochrondrial dysfunction

5. Insulin resistance

6. Membrane instability

And none of these pathways are druggable,

except maybe inflammation, and that may be downstream of the other five



2. The three myths



Myth #1

It’s about obesity



Obesity is the problem (?)

Basu et al. PLoS One 8:e58783, 2013



Obesity is the problem (?)

Basu et al. PLoS One 8:e58783, 2013



Obesity is the problem (?)

Basu et al. PLoS One 8:e58783, 2013



Obesity is the problem (?)

Basu et al. PLoS One 8:e58783, 2013



Obesity is the problem (?)

• Obesity is increasing worldwide by 2.78% per year 

1975-2015   Lancet Oct 10, 2017 

http://dx.doi.org/10.1016/S0140-6736(14)60460-8

• Diabetes is increasing worldwide by 4.07% per year

• 1980-2014   Lancet Apr 6, 2016 

• http://dx.doi.org/10.1016/S0140-6736(16)00618-8

http://dx.doi.org/10.1016/S0140-6736(14)60460-8
http://dx.doi.org/10.1016/S0140-6736(16)00618-8
http://dx.doi.org/10.1016/S0140-6736(16)00618-8


JAMA 314:1021, 2015,  doi:10.1001/jama.2015.10029

Secular trend in diabetes among 

U.S. adults, 1988-2012



JAMA 314:1021, 2015,  doi:10.1001/jama.2015.10029

Secular trend in diabetes among 

U.S. adults, 1988-2012

25% increase in obese



JAMA 314:1021, 2015,  doi:10.1001/jama.2015.10029

Secular trend in diabetes among 

U.S. adults, 1988-2012

25% increase in obese

25% increase in nl wt



Obesity is not the problem

People don’t die of obesity



Obesity is not the problem

People don’t die of obesity

Metabolic Syndrome: where all the money goes

(75% of all healthcare dollars)



Obesity is not the problem

People don’t die of obesity

Metabolic Syndrome: where all the money goes

(75% of all healthcare dollars)

Diabetes

Hypertension

Lipid abnormalities

Cardiovascular disease

Non-alcoholic fatty liver disease

Polycystic ovarian disease

Cancer

Dementia



“Exclusive” view of obesity 

and metabolic dysfunction

Obese (30%)

Normal weight (70%)

240 million adults in U.S.

72 million

168 million



Obese (30%)

Obese and sick
(80% of 30%)

Normal weight (70%)

240 million adults in U.S.

72 million

168 million

Total: 57 million sick

“Exclusive” view of obesity 

and metabolic dysfunction
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“Inclusive” view of obesity 

and metabolic dysfunction



Obese (30%)

Normal weight (70%)

240 million adults in U.S.

Normal weight,
Metabolic dysfunction

(40% of 70%)

Obese and sick
(80% of 30%)

57 million 67 million 

Total: 124 million sick

72 million

168 million

“Inclusive” view of obesity 

and metabolic dysfunction



Relation between visceral and subcutaneous obesity

TOFI (thin on the outside, fat on the inside)

Thomas et al. Obesity doi: 10.1038/oby.2011.142, 2011



Histology of (N)AFLD

Normal (N)AFLD



NAFLD is a worldwide problem,
even in normal weight people



Loomis et al. J Clin Endocrinol Metab. 101:945, 2016

Obese

Normal
Weight

Obese

Over
Weight

Normal
Weight

Over
Weight

NAFLD is associated with diabetes, 

even in normal weight people



MRI Fat Fraction Maps

Obese

Low Liver Fat = 2.6%
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High Liver Fat = 24%
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High Liver Fat = 23%



MRI Fat Fraction Maps

Obese

Low Liver Fat = 2.6%

Obese

High Liver Fat = 24%

Thin

High Liver Fat = 23%
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The key to the kingdom:

It’s not about obesity —

It’s about metabolic dysfunction (anyone can get it!)

of which obesity is a result, not a cause



Myth #2

A calorie is a calorie



The Fiction

“Beating obesity will take action by all of us, based on

one simple common sense fact: All calories count, no

matter where they come from, including Coca-Cola and

everything else with calories…”

-The Coca Cola Company, “Coming Together”, 2013



• Some Calories Cause Disease More than 

Others

• Different Calories are Metabolized 

Differently

• A Calorie is Not A Calorie
– Fiber

– Protein

– Fat

– Fructose

The Science
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(20%)

(80%)
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Sugar is responsible for about 10% of obesity

Lowering

sugar

Raising

sugar

Te Morenga et al.  BMJ 345:e7492, 2013



Te Morenga et al. Am J Clin Nutr doi: 10.3945/ajcn.113.081521, May 7, 2014

The role of sugar in other diseases



Collin et al. JAMA Network Open 2(5):e193121, 2019 

Cardiovascular and all-cause mortality rates

based on percent of calories as 

SSB’s, juice, or both



Sugar causes disease, unrelated to its calories 

or effects on weight

Lustig et al. Obesity 24:453, 2016

Schwarz et al. Gastroenterology 153:743, 2017

Gugliucci et al. Atherosclerosis 253:171, 2016



Ac CoA*
Malonyl

CoA

Glycerol-P

Fatty

Acid*

TG*

De novo 
Lipogenesis

DNL 

VLDL*

Schwarz et al. Gastroenterology 133:742, 2017
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Ac CoA*
Malonyl

CoA

Glycerol-P

Fatty

Acid*

TG*

De novo 
Lipogenesis

DNL 

VLDL*
Improved

Insulin
kinetics

LIVER 
FAT

DNL

VLDL*

9 days
fructose

restriction

Visceral fat

Schwarz et al. Gastroenterology 133:742, 2017



89

Independent Confirmation



Erkin-Cakmak et al. J Clin Endocrinol Metab May 2019



FLAVONOIDS

RESVERATROL
ADIPONECTIN

METFORMIN PPAR γ AGONISTS

TZD

AICAR
(converts in 

AMP mimetic)

AMPK
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Autophagy



Glycolysis

Beta oxidation

Mitochondrial

biogenesis

eNOS

Glucose 

uptake

Protein synthesis

Tor pathway

Gluconeogenesis

Cholesterol

synthesis

Lipogenesis

AcCoA

carboxylase

AMPK

Autophagy



Reactive aldehyde

(like glucose)

Reactive ketone

(like fructose)

Maillard Reaction

Glucose 1

Fructose 7

MG 250
(Thornalley, 1993) 
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No inhibition of

lipogenesis
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0.000

0.100

0.200
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0.400
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1
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P < 0.01

Masania et al. Glycoconjugates J 33:581, 2016



0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2

0.60 0.37

P =10-5

Day 0                         Day 10

Erkin-Cakmak et al. J Clin Endocrinol Metab 2019 Mar 14,. doi: 10.1210/jc.2018-02772.

Change in D-Lactate correlated

both with change in DNL

and change in insulin sensitivity

over the 10 days of study



Methylglyoxal

AMPK

MG

Fructose



Gluconeogenesis

Cholesterol

synthesis

Lipogenesis

Methylglyoxal

AMPK

MG

AcCoA

carboxylase

Fructose



Gluconeogenesis

Cholesterol

synthesis

Glycolysis

Beta oxidation

Autophagy

Lipogenesis

Methylglyoxal

AMPK

MG

AcCoA

carboxylase

Fructose

Glucose 

uptake





Sugar and disease

• Causation

– Diabetes

– Heart Disease

– Fatty Liver Disease

– Tooth Decay

• Correlation

– Cancer

– Dementia



The American Heart Association knows

Circulation 120:1011, 2009

Recommends reduction in sugar intake from 22 tsp/day 

to 9 tsp/day (males) and 6 tsp/day (females)



Myth #3

It’s about personal responsibility



Personal responsibility

is an ideology



Knowledge

Personal responsibility

is an ideology



56 names for sugar

Agave nectar Barbados sugar Barley malt Beet sugar

Blackstrap molasses Brown sugar Buttered syrup Cane juice crystals

Cane sugar Caramel Carob syrup Castor sugar

Confectioner’s sugar Corn syrup Corn syrup solids Crystalline fructose

Date sugar Demerara sugar Dextran Dextrose

Diastatic malt Diatase Ethyl maltol Evaporated cane juice

Florida crystals Fructose Fruit juice Fruit juice concentrate

Galactose Glucose Glucose solids Golden sugar

Golden syrup Grape sugar High-fructose corn syrup Honey

Icing sugar Invert sugar Lactose Malt syrup

Maltodextrin Maltose Maple syrup Molasses

Muscovado Organic raw sugar Panocha Raw sugar

Refiner’s syrup Rice syrup Sorghum syrup Sucrose

Sugar Treacle Turbinado sugar Yellow sugar



Why don’t they list “added sugars”?

Why is there no Dietary Reference Intake? 



Knowledge

Access

Personal responsibility

is an ideology



Knowledge

Access

Affordability

Personal responsibility

is an ideology



Personal responsibility

is an ideology

Knowledge

Access

Affordability

Don’t hurt anyone else



Old medicine: infections microbes

New medicine: chronic multinational

disease corporations

Lancet 381:670, 2013
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Morgan Stanley Report, The Bitter Aftertaste of Sugar, March, 2015



3. The Dark Forces



Ten conglomerates



Methods used by the DARK FORCES

• Shoddy science



World Sugar Research Organization
critique of WHO proposal to reduce sugar 

to 5% of total calories
June 9, 2014

• 3.1: Sugar is less energy dense than fat; 

4 kcal/gm vs. 9 kcal/gm

• In a cookie, the sugar is not displacing the fat;

it’s displacing the water 

1/3 fat

1/3 CHO

1/3 water

39 cal

1/3 fat

1/3 CHO

1/3 sugar

51 cal

9 gram 

cookie

http://www.wsro.org/Portals/12/Docs/public/documents/News/FINAL%20WSRO%20Comments%20on%20Draft

%20WHO%20Guideline%20on%20sugars.pdf

-2 gm fat  

+13gm 

CHO

+ 34 cal

“Snackwell”

http://www.wsro.org/Portals/12/Docs/public/documents/News/FINAL WSRO Comments on Draft


Schillinger et al. Annals Int Med epub Nov 1, 2016

Food

Company

Sponsorship

Positive

Association 

Negative

Association

RR; 95% CI; P

Yes (n=26) 0 26 RR 34.0

No  (n=34) 33 1 [4.9-234.5]

P<0.001

60 studies  (28 trials and 32 systematic reviews/meta-analyses)



Methods used by the DARK FORCES

• Shoddy science

• Buying scientists



• Frederick Stare, M.D., Ph.D.



Berger, The Present Illness, Harvard Medical Alumni Bulletin, Jan/Feb 1974















Ignores two studies which show proximate cause for sugar and diabetes

EPIC-Interact, Diabetologia Apr 2013; Basu et al. PLoS One, Feb 2013



Serodio et al. Pub Health Nutr 2018 doi 10.1017/S136898001700307X

The web of Coca-Cola funded research, 2008-2016



Hessari et al. Millbank Quartely, 2019





It is difficult to get a man to understand something,

when his salary depends on his not understanding it. 

— Upton Sinclair

“I, Candidate for Governor: 

And How I Got Licked”, 1935



Methods used by the DARK FORCES

• Shoddy science

• Buying scientists

• Co-opting critics



Conflicts of Interest



October 17, 2009
American Academy of Pediatrics (Washington, DC)

Welcome Reception Sponsored by 

Conflicts of Interest



Conflicts of Interest



Am J Prev Med epub

Oct 10, 2016

Medical, Professional
Government

Industry Mouthpiece



Methods used by the DARK FORCES

• Shoddy science

• Buying scientists

• Co-opting critics

• Weakening government oversight



Federal Trade Commission vs. Sugar Information, 1972



Federal Trade Commission vs. Sugar Information, 1972



The KidVid Debacle (1978-1981)

• The Federal Trade Commission initiated the "KidVid" rulemaking in 
1978, seeking to regulate TV advertising to children through either a 
ban on all kid-targeted ads or a requirement that ads for sugared food 
products be "balanced" with disclosures about health and nutrition. 

• This rulemaking ignited a political and regulatory firestorm.

• The FTC ended the proceeding in 1981.

• Congress enacted the FTC Improvements Act of 1980, which imposed 
important limits on the unfairness rulemaking authority of the 
commission, essentially “declawing” the agency.



• Istanbul, 2007:

52 European health ministers voted to cease marketing 
of junk foods to children 

•  Los Angeles, 2007:

Federal Communications Comissioner (FCC) Deborah 
Taylor-Tate: “I expect the food industry to police itself”.

• Santa Clara and San Francisco, 2010:

“Toy ban” on Happy Meals

• Nationally, 2012

3 states passed “ban” on “toy bans”







Methods used by the DARK FORCES

• Shoddy science

• Buying scientists

• Co-opting critics

• Weakening government oversight

• Market saturation





Environmental Working Group, 2014

Of 1556 cereals, 88% had added sugar

Of 181 children’s cereals, all had added sugar

Not one of top 10 sugared cereals had lowered 

its sugar content between 2011 and 2014



Where’s the sugar?

1/3 in beverages

1/6 in desserts

½ hidden in foods that didn’t used to have sugar

e.g. salad dressings

yogurt

tomato sauce, ketchup, condiments

crackers, other carbohydrate products



They’ve even saturated medicine!



They’ve even saturated medicine!

28% of U.S. Children’s Hospitals have fast food venues.

(Cafeteria in an American Children’s Hospital)



Methods used by the DARK FORCES

• Shoddy science

• Buying scientists

• Co-opting critics

• Weakening government oversight

• Market saturation

• Astroturf groups



Citizens for Health

• Non-profit

• Funded by the Sugar 
Association to take down 
High- Fructose Corn Syrup

• Exec. Director George Turner 
(special counsel to Senate 
Select Committee on Food, 
Nutrition, and Health and to 
the Senate Government 
Operations Subcommittee on 
Government Research)





• Government intervention in the market can only be justified if 

there is a market failure.

• Annual sugar consumption in Britain peaked several decades 

ago.

• There is insufficient scientific evidence to label sugar as 

addictive. 

• There is insufficient evidence to suggest that a calorie

from sugar is more fattening than a calorie from other foods.

• There is very little evidence of consumers being limited by 

choice in the food market. 

• Some food campaigners may be unhappy about the kinds of 

choices consumers are making.

• Dietary information and sugar content is clearly marked on 

nearly all food products.

• A ban on television advertising for foods that are high in fat, 

salt or sugar before 9pm would effectively be a form of 

censorship.

• Limiting the availability of fast food outlets stifles competition. 

• Taxes on food and soft drinks have been shown to be 

ineffective in reducing obesity.



Similarly, in the United Kingdom, the Institute of Economic Affairs 

(IEA), an organisation that describes itself to be ‘the UK’s original free-

market think-tank’, claims to be independent of any political party, 

group or organisation. But in 2016, Transparify – which provides 

ratings of financial transparency of major think tanks – gave a ‘highly 

opaque’ zero score.

Malhotra, Schofield, Lustig, JIR 2018



Methods used by the DARK FORCES

• Shoddy science

• Buying scientists

• Co-opting critics

• Weakening government oversight

• Market saturation

• Astroturf groups

• Marketing to children



Similarity to Tobacco



Food and SpongeBob 

Squarepants



M&M’s, Hot Wheels and NASCAR



Educational Toys





Soft Drink Logos on Baby Bottles



The birth of the “Un-Cola”



It’s a global marketing campaign…







…and the effect is global, too



Methods used by the DARK FORCES

• Shoddy science

• Buying scientists

• Co-opting critics

• Weakening government oversight

• Market saturation

• Astroturf groups

• Marketing to children

• Spyware and threats







4. The solutions



The good news





Q: What Source of Calories is  Most Likely to Cause Weight Gain? 
(n = 1009)

2011 2018

Sugars 11% 33%

Carbs 9% 25%

Fat 14% 16%

Protein 2% 3%

All the same 40% 17%

Don’t know 24% 5%



Q: What Source of Calories is  Most Likely to Cause Weight Gain? 
(n = 1009)

2011 2018

Sugars 11% 33%

Carbs 9% 25%

Fat 14% 16%

Protein 2% 3%

All the same 40% 17%

Don’t know 24% 5%

} 38%

} 42%



Q: What Source of Calories is  Most Likely to Cause Weight Gain? 
(n = 1009)

2011 2018

Sugars 11% 33%

Carbs 9% 25%

Fat 14% 16%

Protein 2% 3%

All the same 40% 17%

Don’t know 24% 5%

} 38%

} 42%

A: 1. More people know a calorie is NOT a calorie
2. Processed food is the problem



ADDED SUGARS. Mars supports the DGAC’s recommendation that consumers 

reduce their added sugars intake to no more than 10% of daily energy intake. 

Further, Mars supports labeling and educational approaches, including added 

sugars labeling and off-label nutrition education…. At Mars, we believe it is time 

for all stakeholders – including industry – to engage in a constructive discussion 

that focuses on effective approaches to helping consumers manage their intake 

of added sugars.
.



And now Coke has too!



Governments are slowly responding





We believe higher taxation on “sugary” 

food and drinks would be the best option to 

reduce sugar intake and help fund the fast-

growing healthcare costs associated with 

diabetes type II and obesity.







Conflicts of Interest







Efficacy of the Berkeley Soda Tax 

3 years since inception

Lee et al. Am J Public Health epub April, 2019 





Question 1:

Can our “toxic environment” be changed 

without government/societal intervention? 

Especially when there are potentially addictive

substances involved?



Question 2:

Can we afford to wait to enact public health measures

when healthcare will be bankrupt due to 

chronic metabolic disease?



Advancing the public health

• Public education about REAL FOOD

•  Business and insurance

• Government agency action

• Legal recourse



Conclusions

This is an oral and systemic public health crisis,

because it is the same “exposure”, even in normal weight people

Processed food is the vehicle, fructose is the payload

The food industry has adulterated our food supply for profit

The industry has bought off scientists and co-opted critics

Most of the checks and balances have been eroded

Government has been complacent, and in some cases complicit

Our best chances: public education, business, legal action



Proposal #1 

UCSF Healthy Beverage Initiative





Proposal #2 

Type 2 Diabetes should be renamed:

PROCESSED FOOD DISEASE



Proposal #3 

Rollback the subsidies for processed food:

CORN

WHEAT

SOY

SUGAR



Proposal #4

Eat REAL 

(Responsible Epicurean and Agricultural Leadership)

<eatreal.org>



SUGARSCIENCE.ORG








