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“Prevalence of metabolic health in 

American adults is alarmingly low, 

even in normal weight individuals.”

Prevalence of Optimal Metabolic Health in American Adults: 

National Health and Nutrition Examination Survey 2009-2016

PMID: 30484738

88% of US adults are 

metabolically unhealthy
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What is metabolic health?

88% of US adults are 

metabolically unhealthy
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What is insulin resistance?



What is insulin resistance?

Some cells fail to fully 

respond to insulin

Insulin levels 

are high
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What is insulin resistance?



Where does insulin resistance come from?
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Is it common to have high insulin?



The Global Nutrient Database

PMID: 30082050
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Is it common to have high insulin?
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Breakfast Lunch Supper

If eating only 3X daily…+ snacking…

For an insulin-sensitive person

For an insulin-resistant person?
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Dementia

Alzheimer’s Disease

• 6th leading cause of death

• Loss of memory

• Loss of motor function

Classic view: Caused by plaques in the brain

But do the plaques cause the disease 

or simply accompany the disease??



Problems
• Many people with plaques 

have normal cognition

• Drugs that reduce plaques 

don’t help

PMID: 30103319

PMID: 34103732

Dementia

Classic view: Caused by plaques in the brain



2. Drugs that reduce plaques 

don’t help

Anti-plaque drugs: A love story…

Dementia

2020: FDA calls a special panel to review an anti-plaque drug

Panel: “The drug reduces plaques, 

but does not improve the disease”

FDA: “…treatment with [the drug] was clearly shown in all trials 

to substantially reduce amyloid beta plaques. This reduction in 

plaques is reasonably likely to result in clinical benefit.”



Dementia

2. Drugs that reduce plaques 

don’t help

https://www.science.org/content/article/potential-fabrication-research-images-threatens-key-theory-alzheimers-disease

Is the plaque-based theory of 

AD based on faulty data?



Dementia

Alternate view: Caused by fuel disruption

Glucose Insulin

PMID: 25147107
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Dementia

Alternate view: Caused by fuel disruption

PMID: 9366728

Association between features of the insulin resistance syndrome 

and Alzheimer’s disease independently of apolipoprotein e4 

phenotype: cross sectional population-based study

Statistically significant variables that correlated 

with Alzheimer’s disease

• Age

• Education

• Apo E4



Dementia

Alternate view: Caused by fuel disruption

PMID: 9366728

Association between features of the insulin resistance syndrome 

and Alzheimer’s disease independently of apolipoprotein e4 

phenotype: cross sectional population-based study

Statistically significant variables that correlated 

with Alzheimer’s disease

• Age

• Education

• Apo E4

• Abnormal glucose tolerance

• Fasting plasma glucose

• Two-hour plasma glucose

• Fasting insulin

• Two-hour insulin



Ketones

Dementia

Alternate view: Caused by fuel disruption

Glucose Insulin

PMID: 25147107
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Tangent: What are ketones?
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Ketones

Dementia

Alternate view: Caused by fuel disruption

Glucose Insulin

PMID: 16848698
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Ketones

Dementia

Alternate view: Caused by fuel disruption

Glucose Insulin

PMID: 16848698
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Rime of the Insulin-resistant Brain
“glucose, glucose everywhere, nor any drop to drink”



Ketones

Dementia

Alternate view: Caused by fuel disruption

Glucose Insulin

PMID: 16848698

The catabolism of myelin lipids to generate ketones 

"can be viewed as a systems level adaptive response to 

address brain fuel and energy demand."



Dementia

Glucose Insulin

PMID: 29644487
PMID: 24270521
PMID: 32646634
PMID: 34166866
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How can you reverse insulin resistance?
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Diet

If it doesn’t lower insulin, 

it won’t improve insulin resistance



Diet

• Sulfonylureas

• Insulin

• GLP-1

Drugs
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“There is no significant evidence 

of long-term efficacy of insulin 

on any clinical outcome in T2D.”

What will more insulin 

do to insulin resistance ?

• Sulfonylureas

• Insulin



• Sulfonylureas

• Insulin

Increases insulin resistance

PMID: 30328289

PMID: 34600607

“…long-term insulin therapy 

increases insulin resistance…”

“…intensive insulin therapy increases

insulin resistance…”

What will more insulin 

do to insulin resistance ?
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Increases fat gain

PMID: 8422777

Intensive conventional insulin therapy for type II diabetes. 

Metabolic effects during a 6-mo outpatient trial

1 month 6 months

+16 units

+~10 lbs

-~200 cals

• Sulfonylureas

• Insulin



PMID: 1451954

Increases fat gain
Factors associated with basal metabolic rate in patients 

with type 2 (non-insulin-dependent) diabetes mellitus

“Basal metabolic rate…decreased 

significantly with insulin therapy.”

Body

Fat

• Sulfonylureas

• Insulin



Increases cancer mortalityCancer

PMID: 16443869

Increased cancer-related mortality for patients with 

type 2 diabetes who use sulfonylureas or insulin

“Insulin use was associated with an adjusted 

HR of cancer-related mortality of 1.9.”

“Patients with type 2 diabetes exposed to sulfonylureas 

and exogenous insulin had a significantly increased risk 

of cancer-related mortality compared with patients 

exposed to metformin.”

• Sulfonylureas

• Insulin



Increases CVD mortality
Heart

Disease

PMID: 30646315

Association of Second-line Antidiabetic Medications 

With Cardiovascular Events Among Insured Adults With 

Type 2 Diabetes

“Higher cardiovascular risk was 

associated with use of sulfonylureas or 

basal insulin…”

• Sulfonylureas

• Insulin



Increases dementia risk
Dementia

“…we found differential effects across 

drug classes, with a signal of harm 

associated with insulin therapy ...”

Impact of pharmacological treatment 

of diabetes mellitus on dementia risk: 

systematic review and meta-analysis

PMID: 30487973

• Sulfonylureas

• Insulin



Diet

• Sulfonylureas

• Insulin

• GLP-1

Drugs
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What is insulin resistance?

Where does it come from?

How does it affect the brain?

What to do about it?
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