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Prediabetes Also Known As…

•! Impaired fasting 

glucose

•! Impaired glucose 

tolerance

•! Insulin resistance

•! Hyperinsulinemia

•! Metabolic syndrome 

•! Syndrome X 

•! Hypoglycemia

Why Focus on Prediabetes? 

•! Prelude to type 2 diabetes 

–!Even when glucose is in normal range 

•!E.g., 87 mg/dl vs 81 mg/dl 
•! Tirosh A. New England Journal of Medicine, 2005;353:1454-1462.

•! Increases risk of heart disease 
•! Khaw KT. Annals of Internal Medicine, 2004;141:413-420. 

•! Prediabetes can usually be reversed 

–!Diabetes must be controlled or treated 

Cognitive Effects

•!High glucose blocks production of orexins 

–!Peptide family involved in alertness 
•! Burdakov D, Lensen LT, Alexopoulos H, et al. Neuron, 2006;50:711-722.

•!High glucose slows thinking processes 

–!Increases number of errors on tests 
•! Cox DJ, Kovatchev BP, Gonder-Frederick L, et al. Diabetes Care, 

2005;28:71-77.

•! Insulin resistance can occur in the brain! 
•! Schwartz MW, Porte D. Science, 2005;307:375-379. 

Ground Zero? 

Fatigue, heart disease, cancer, Alzheimer’s,

diabetes, eye diseases, kidney diseases, 

sleep disorders, enlarged male breasts, 

cholesterol, triglyceride, high blood pressure, 

constipation, inflammation, mental fuzziness, 

male-pattern baldness, increased blood 

coagulation, PMS, accelerated aging, early 

puberty, mood swings, anxiety, depression, 

polycystic ovary syndrome, sleep apnea, 

erectile dysfunction, food cravings….. 
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Prediabetes and Overweight 

•! Intertwined epidemics 

•! Abdominal obesity sign of prediabetes

•! Prediabetes encourages weight gain 

–!Blood sugar swings increase hunger 

–!Hyperinsulinemia promotes fat storage 

–!Fat storage enhanced by elevated cortisol 

•! Prediabetes overlooked in failure of diets 

Diabesity Prevalence 

•! Type 2 diabetes increased 30% in 1990s 

–! Increased 70% among people in 30s 

–!24 million Americans with type 2 diabetes 

–!Now, 1 million more DM2 diagnosed each year 

–!~100 million Americans likely have prediabetes 

•! Three-fourths of Americans overweight 

–!Half of those are obese (>30 lbs over) 

–!Four out of five men overweight or obese 

–!Obesity increases diabetes risk 80 times! 

Some Early Signs 

•! Abdominal obesity 

•! Feeling tired or fuzzy after lunch 

•!Mood swings 

•! Sugar and carb cravings 

•! Tendency to skip breakfast 

•! Tendency to eat large, late dinner 

Stages of Prediabetes 

•! Early stages 

–!Blood sugar oscillations 

–!Energy levels up and down 

•! Middle stage 

–!High normal blood sugar level 

–! Insulin elevated (not commonly tested for) 

•! Later stages 

–!Both blood sugar and insulin elevated 

•! Hyperglycemia and hyperinsulinemia 

Hyperinsulinemia Effects

•! Leads to insulin resistance 

•!Can trigger reactive hypoglycemia 

•! Promotes abdominal obesity 

•! Increases HGM-CoA activity 

•! Elevates triglycerides, lowers HDL

•! Increases Na retention and Mg depletion 

Courtesy of Ronald Hunninghake MD 

Hyperinsulinemia Effects

•! Increases AA production 

•! Increases AA > IL-6 conversion 

•! Key aspect of PCOS (~10% women) 

•! Promotes activity of aromatase 

•! Increases risk of some cancers 

•! Increases risk of gastric reflux 

Courtesy of Ronald Hunninghake MD 
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Kraft JR. Detection of diabetes mellitus in situ (occult diabetes). Laboratory Medicine,

February 1975;6(2):10-22. 

Prediabetes Is 

An “Opportunity”

Not Just a Disease-in-Waiting

Dietary Causes

Prediabetes and Overweight 

•!Nutritional disorders! 

–!Too many calories 

–!Too many refined sugars and sugarlike carbs 

–!Too many trans fats 

–!Too many junk oils (refined omega-6s) 

•! Best prevented and treated nutritionally! 
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Too Many Carb Calories 

•! Average American eats 3,900 calories/day 

–!Most women need only 1,600 calories/day 

–!Most men need only 2,000 calories/day 

•! Some people more carb-calorie sensitive 

–!Especially people with prediabetes/diabetes 

–!Also people who are overweight 

–!A calorie is not a calorie 

•!Hyperinsulinemia helps stores calories as fat 

Some Sources of Calories 

•!McDonald’s lunch: 1,700 calories 

•! Pizza Hut 12-inch pizza: 2,640 calories 

•! Starbuck’s Frappucinno: 730 calories 

•! 12 oz soft drink: ~ 12 teaspoons sugars 

•! 64 oz soft drink: ~1/2 lb sugars 

The Problem With Carbs 

•! Sugary foods and sugar-like carbs 

–!Soft drinks, energy bars, breads, pastas, cereals 

–!Rapidly digested 

–!Quickly raise blood-sugar levels 

–!Often result in feeling tired (cf. orexins) 

•! Insulin response 

–!Lowers blood-sugar levels, sometimes too low 

–!Results in feelings of hunger, shakiness 

–!Leads to desire for more energy, food 

24-hr “Normal” Responses 

From Marks’ Basic Medical Biochemistry: A Clinical Approach. 2nd edition, 2006 Smith C, et al.

Trans Fats 

•! Promote deposition of belly fat 
•!Kavanaugh K. Obesity, 2007;15:1675-1684. 

•! Inhibits D6D (LA > GLA conversion) 
•!Hill EG. PNAS, 1982;79:953-957. 

•! Increases D5D activity > arachidonic acid 

•! Bottom line: promotes inflammation 

–!Undercurrent in prediabetes and overweight 
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Useful Laboratory Tests

Fasting Glucose 

•! “Normal” range 

–!65 - 99 mg/dl 

•! Better

–!75 - 85 mg/dl 

•! Best

–!79-80 mg/dl 

•!Could “normal” be “false normal?” 

Fasting Insulin 

•! Elevated 10-15 years before glucose 

–!Indicates insulin resistance, even if “thin” 

•! “Normal” range 

–!6 - 35 mcIU/ml 

•! Better

–!Less than 10 mcIU/ml 

•! Best

–!Less than 7 mcIU/ml 

Glycated Hemoglobin (HbA1c)

•!Normal range 

–!4.5 to 5.7% 

•! Prediabetes

–!5.8 - 6.9% 

•!Diabetes

–!7% or higher 

•! Best

–!Less than 5% 

HOMA

•!Homeostasis Assessment Model 

•!Results equivalent to euglycemic clamp

•! Input fasting glucose and fasting insulin 

•!Calculates IR and beta-cell function 

•!HOMA-IR <3.5 considered good 

•!HOMA-IR 1.0 “normal” for 35-yr-old male 

HOMA Calculator 

www.dtu.ox.ac.uk/index.php
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Defining Insulin Resistance 

10th P 25th P 75th P 90th P

Fast Insulin 5.0 6.5 12.0 17.2

HOMA 1.1 1.4 2.6 4.1

Ascaso JF. Diabetes Care, 2003;26:3320-3325. 

How Do You Reverse 

Prediabetes?

Focus Primarily On

Eating Habits

Response to High-Carb Meal 

From Marks’ Basic Medical Biochemistry: A Clinical Approach. 2nd edition, 2006 Smith C, et al. 

What Happens When You Eat 

a Protein-Rich Meal Instead? 

Glucose Responses 

From Marks’ Basic Medical Biochemistry: A Clinical Approach. 2nd edition, 2006 Smith C, et al. 

High-Carb Meal High-Protein Meal 
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Insulin Responses 

From Marks’ Basic Medical Biochemistry: A Clinical Approach. 2nd edition, 2006 Smith C, et al.

High-Carb Meal High-Protein Meal 

Responses to Protein-Rich Diet 

•! Lower blood sugar and insulin 

•! Increased energy levels 

•!Decreased appetite 

•!Decreased weight 

•! Various other “side benefits” 

Mediterranean Vs Paleo Diet 

•! 29 patients, 12 weeks 

•!Mediterranean diet 

–!7% decrease in glucose 

–!1.1-inch decrease in waist

•! Paleo diet (no grains) 

–!29% decrease in glucose 

–!2.2-inch decrease in waist 

•! Lindeberg S. Diabetologia, 2007; 50:1795-1807 

Glycemic Index 

•! Highly variable, of limited value 

•! Study of 23 “healthy” men and women 

•! Group glycemic ranking of white bread: 70 

•! Ranged from 43 to 132 among individuals 

•! 18% variation in same individuals 

•! Baseline traits suggested some were prediabetic 

•! Vega-Lopez S. Diabetes Care, 2007;30:1412-1417.

My Own Experience

I Was In Denial! 

•! 1997

•! Glucose 111 mg/dl 

•! Insulin 20-30 mcIU/ml* 

•! Triglyceride 174 mg/dl 

•! Cholesterol 240 mg/dl 

•! Weight 170 pounds 

•! Waist 38 inches 

•! IO Eye Pressure 21/22 

* Estimated
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Nutrient Levels, Then and Now 

•! Zinc - low 

•! Magnesium - low 

•! Manganese - low 

•! EPA - low 

•! GLA - low 

•! Chromium - low 

•! Iron - very high 

•! Zinc - normal 

•! Magnesium - normal 

•! Manganese - high 

•! EPA - high 

•! GLA - low normal 

•! Chromium - normal 

•! Iron - normal 

My Numbers, Then and Now 

•! Glucose 111 mg/dl 

•! Insulin 20-30 mcIU/ml 

•! Triglyceride 153 mg/dl 

•! Cholesterol 240 mg/dl 

•! Weight 170 pounds 

•! Waist 38 inches 

•! Eye Pressure 21/22 

•! Glucose 79-80 mg/dl 

•! Insulin ~5 mcIU/ml 

•! Triglyceride 78 mg/dl 

•! Cholesterol 185 mg/dl 

•! Weight 150 pounds 

•! Waist 34 inches 

•! Eye Pressure: ~10/10 

My Dietary Recommendations 

•! Emphasize fresh foods, not packaged 

–!Fresh = minimally processed 

–!Packaged = refined and processed 

•!Minimize boxes, bags, jars, bottles, & cans 

•! Breakfast is cornerstone meal 

•! Smaller portions 

•!Quality snacks 

Nutrient-Dense Foods 

•!Quality protein – fish, chicken, lean meats 

•!High-fiber veggies and fruits 

•!Quality fats and oils 

–! Omega-3 and omega-9 

•! Starches tailored to weight and activity 

–!Rice, sweet potatoes vs gluten grains 

Also Very Important 

•! Cook your own food (as much as you can) 
–! It’s a wonderful and creative activity 

•! Be more physically active 

–!Muscle burns blood sugar

•! Reduce the stress in your life 

–!Learn ways to de-stress 

•! Get enough sleep 

–!Rest is the body’s healing time 

–!Reduces cortisol 

Be Mindful of What You Eat
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And Read The Fine Print

Package Front Is Advertising

Read the Fine Print Read the Fine Print! 

100 Ingredients = Junk Food 

Especially Helpful Supplements 

•! Alpha-lipoic acid 

•!R-lipoic acid 

•!Chromium

•! Biotin

•! Silymarin

•!Omega-3 EFAs

•! Vitamin C 

•! Pycnogenol

•!Resveratrol

•! Vitamin D3

•! Vitamin K 

Contact Information 

•! Jack Challem 

–!www.stopprediabetesnow.com

–!nutritionreporter@gmail.com

•!Write “Montreal” in subject 


