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The complications of obesity are not restricted to the obese, 
and not restricted to adults
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OGTT in ‘healthy’ volunteers from ~1970 till 2014 



IGT-’pre-diabetic’

So in 40-50 years our need for insulin increased 2-4 fold:
e.g. did we became 2-4 fold more insulin resistant?

OGTT in ‘healthy’ volunteers from ~1970 till 2014 



Even a slight rise in HbA1c predicts altered glucose dynamics

Van Haeften et al. Metabolism 49:1318, 2000



Even a slight rise in HbA1c predicts earlier mortality

Khaw et al. BMJ 322:1, 2001



Fasting hyperinsulinemia is the closest surrogate biomarker of 
mitochondrial dysfunction
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There is no direct marker of mitochondrial function

Fasting glucose is the last thing to change

HbA1c is the second to last thing to change

But fasting insulin is the first thing to change

Also post-prandial glucose can provide information

What else can provide information about that? CGM’s?

Fasting insulin is the most convenient surrogate measure



Oganesova et al. Diab Med 2024  doi: 10.1111/dme.15369.

Continuous Glucose Monitors 



Do CGM’s work? And how? 

Oganesova et al. Diab Med 2024  doi: 10.1111/dme.15369.



Oganesova et al. Diab Med 2024  doi: 10.1111/dme.15369.





But truly, knowledge that is useless, redundant, or inaccurate 
doesn't make you powerful! It may even be harmful. For example, if 
biologically insignificant drops in blood sugar lead you to snack more ("to 
avoid hypoglycemia"), you could gain weight and actually increase your risk 
of developing diabetes. If the monitoring system sometimes provides 
inaccurate information or false alarms, unnecessary anxiety, calls or visits to 
the doctor, visits to an emergency room, and even inappropriate treatment 
may follow.

Unfortunately, some makers of CGM systems aren't waiting 
for solid research results to market these devices to healthy people. 
So, consumers and marketing professionals — not researchers or doctors — 
may wind up driving demand for the product. For any new technology there's 
a scientific learning curve to figure out when to use it. In my view, we're at 
the very beginning of the learning curve for home monitoring of blood sugar 
in people without diabetes. Before buying into what may be the next fad in 
health monitoring, I think we need to learn a lot more.

There is wisdom in the teachings of one of my favorite professors in medical 
school: "Just because you can measure something doesn't mean you should."



CGM — Can an iterative paradigm change 
individual or collective behavior?
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Understand how food affects your health

● 93% of Americans are not metabolically 
healthy. Levels mission is to reverse the 
metabolic health crisis 

● Levels provides real-time biofeedback 
on diet and lifestyle via continuous 
glucose monitors (CGM), paired with 
access to metabolic blood work, 
intelligent software, and in-depth 
metabolic education 

● Levels has amassed the largest dataset 
of it’s kind, over 700M glucose data 
points paired with food logs - poised to 
transform the nutrition industry 

● Advisor board includes key global 
metabolic thought leaders, including 
Drs. David Sinclair, Mark Hyman, Rob 
Lustig, David Perlmutter, Terry Wahls, 
Sara Gottfried, and more 

Iterative, not static

Community, not individual  



CGM – personal data capture and societal data capture
Food

Spike <20 mg/dl avg <100 mg/dl::

• Eggs 

• Coffee: black, bulletproof, 

   with or without cream

• Keto desserts 

• Meats: chicken, sausage, turkey

   bacon, steak, salmon, tuna, ham

• Avocado

• Cottage cheese

• Sauerkraut

• Greek yogurt

• Nuts: raw, mixed, peanuts, 

    peanut butter

Spike >50 mg/dl:

• Panera sandwich

• Cheese burger

• Prolon Soups 

• Licorice, Skittles, Twizzlers

• Oat Milk Cappuccino

• Oatmeal, Rice, Couscous

• Yam

• Coffee Cake

• Macrobars

• Ramen

• Chicken Tender

• Enchilada, 

• French Fries

• Dim Sum

Spike > 50, avg >110 mg/dl:

• Candies (Skittles, Tootsie 
Pop, Twizzlers)

• Wendys, Burger King 

• Beef pho

• Ramen Noodle

• Thai fried rice

• Frosted Mini-Wheats

• Thai Iced Tea

• Tofu and Rice

• Popcorn 

• Spring rolls

• Udon Noodles

• Waffles and Syrup



CGM – personal data capture and societal data capture
Dietary Choices

A1C correlates w/ Spikes Length



CGM – personal data capture and societal data capture
Exercise



CGM – personal data capture and societal data capture
Weight loss



CGM – personal data capture and societal data capture
Sleep



CGM – personal data capture and societal data capture
Sleep





Summary

• To develop a diagnostic, you have to know what you’re looking for.

• In nutrition, that may be hard, but remember the goal is METABOLIC HEALTH.

• Diabetes is the end-stage problem, we’re looking for the first-stage problem.

• The problem is in the mitochondria, but we don’t have good biomarkers.

• The next best thing is fasting insulin.

• Post-prandial hyperglycemia is also good, but only if you can do something about it.

• CGM’s provide glucose information, which is a proxy for insulin information. 

• CGM’s are the Hawthorne Effect – by observing an event you change it.

• Food logging is even better than CGM. 
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