
Diabetes 
Understanding And Preventing The Next Health Care Epidemic 

By Lyle MacWilliam, BSc, MSc, FP  

Almost everyone knows someone who has diabetes. An estimated 
18.2 million Americans and 2 million Canadians, over 6% of each 
nation’s population, have been diagnosed with diabetes.1,2 Millions 
more have the disease and are unaware of it. 

The World Health Organization estimates that by 2025, the number 
of people with diabetes will reach 300 million—a staggering 122% 
increase in less than 30 years.3 At the dawn of the third millennium 
and 83 years after the discovery of insulin, “we are still grappling 
with the enormous complexity of a disease process in which almost 
every aspect of the body’s metabolism goes awry.”4  

Diabetes is now recognized as the sixth leading cause of death 
and disability in the US. Its associated health care costs have spiked dramatically, more than 
doubling from $44 billion to $92 billion from 1997 to 2002. In Canada, diabetes treatment now 
consumes 15% of the national health care budget. Today, diabetes accounts for 28% of all new 
cases of kidney disease in Canada, and is a primary cause of adult blindness, non-trauma-
related limb amputations, and major cardiovascular events.5  

The disease exhibits a strong ethnic bias: Native 
Americans, Hispanic-Latino Americans, and African-
Americans show an increased prevalence compared 
to the non-Hispanic white population. Unknown in 
Canada’s aboriginal community until recently, type II 
diabetes has undergone exponential growth. Within 
the next two decades, 27% of Canada’s First 
Nations (native) peoples are expected to develop the 
disease.5  

Epidemiological data from elsewhere mirror the 
North American situation. Within the next 30 years, 

diabetes is projected to soar by almost 50% in Great Britain, 72-78% in New Zealand and 
Australia, and a staggering 184% in Mexico.6  

Diabetes is often misunderstood as a simple sugar imbalance that can be readily corrected 
through medical intervention. In truth, it is a complex metabolic disorder in which a confluence 
of social, behavioral, dietary, and lifestyle factors unmask an underlying genetic susceptibility. 
The disease has serious implications for vision, cardiovascular health, and kidney and neural 
functions. Its expression largely depends on lifestyle issues, including diet, weight management, 
and physical exercise—a multifaceted combination of factors that makes treatment complex and  
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challenging.  

The Driver: Type II Diabetes 
The predominant form of diabetes is type II or non-insulin-
dependent diabetes, a disease highly correlated with family history, 
physical inactivity, obesity, and ethnicity. Traditionally associated 
with middle age, the incidence of type II diabetes among younger 
adults and children is rising dramatically. More common in women, 
especially those with a history of gestational (pregnancy-related) 
diabetes, its prevalence in America has tripled in the last 30 years. 
While increasing across all age and ethnic groups, its ascendance 
among children and adolescents is most worrisome.  

Over 90% of diabetics are type II, and it is the rapid increase in this 
form of the disease that is propelling the global increase in all 
diabetes cases. While diabetes exhibits a strong hereditary 
component, its rate of increase is too great to be a consequence of increased gene frequency. 
Instead, evidence points toward the combined influences of lifestyle, dietary, and environmental 
factors.7 

An Emerging Epidemic: Diabetes and Children 
Virtually unknown in children until recently, type II diabetes is now appearing with alarming 
regularity in overweight and sedentary young people. During the last three decades, the number 
of overweight children in the US has more than doubled. With this has come a dramatic rise in 
type II diabetes. In major US urban centers, the percentage of children with newly diagnosed 
type II diabetes has ballooned from less than 5% in 1994 to 30-50% in recent years.8  

Obesity is a hallmark of the disease. A predisposition toward visceral obesity (deposition of 
abdominal fat) is associated with increased insulin resistance and contributes to its early onset.9 
This may explain why 85% of American children who develop type II diabetes are overweight or 
obese at the time of diagnosis. According to Dr. Arlan Rosenbloom, chair of the American 
Diabetes Association Consensus Panel, “Type II diabetes in children is an emerging epidemic.” 

Insulin Resistance: the Silent Stalker 
Syndrome X is the dark force behind type II diabetes. Also known as metabolic syndrome, it is a 
preclinical stage of the disease, believed to affect up to 25% of North American adults. A 
constellation of metabolic changes that progress silently over a period of years, Syndrome X is 
characterized by increased resistance to insulin, the regulatory hormone that suppresses 
hepatic (liver) glucose output and removes excess glucose from the blood. 

 

 



The onset of insulin resistance is characterized by a host of related 
symptoms, including: 

� hypertension (high blood pressure)  
� elevated blood triglycerides (fats)  
� elevated LDL (“bad”) cholesterol  
� reduced HDL (“good”) cholesterol  
� accelerated hardening of the arteries  
� proliferation of cells in the arterial walls  
� development of abdominal obesity  
� glycosylation (cross-linking of fats and proteins with glucose)  
� hyperinsulinemia (high-blood insulin levels).  

The syndrome is particularly alarming in children and adolescents because the changes, which 
in adults are usually spread over a number of years, are compressed into a few short years in 
young teens.10 The longer a person has the disease, the greater the likelihood of developing 
long-term disabilities. Unfortunately, physicians are now seeing more young people prematurely 
develop these life-threatening complications. 

The prognosis is not encouraging: approximately one-third to one-half of those diagnosed with 
insulin resistance will develop diabetes. Of those, two-thirds will eventually die of cardiovascular 
complications. Compared to non-diabetics, adult diabetics are almost twice as likely to have 
asthma, three times more likely to have hypertension and heart disease, and four times more 
likely to suffer a stroke.11 

Clearly, early detection of the disease is paramount. 

A Delicate Balance 
Insulin is produced by highly specialized beta cells in 
the pancreas, a lobular gland located behind the 
stomach. The hormone is secreted into the blood in 
response to elevated blood-sugar levels. Insulin helps 
the body utilize blood sugar by binding to specialized 
receptor sites on the cellular surfaces, much like a key 
fits into a lock. Insulin “unlocks” the receptor and 
glucose (a molecule too large to pass through) is 
transported into the cell. Once inside, glucose is used 
for cellular fuel, and any excess is stored as glycogen (a 

form of animal starch) or converted to glycerol for the formation of fat.  

When blood sugar levels are low, or during times of stress, liver glycogen stores are quickly 
converted back to glucose by the action of glucagon, another pancreatic hormone. Glucagon 
also encourages the breakdown of fat in adipose tissue to glycerol and fatty acids. The liver 
reconverts these to glucose, releasing it into the blood. Through this intricate balancing act, 
insulin and glucagon perform a central role in regulating the body’s blood-sugar level.  

Rising insulin resistance disrupts this balance when the normal levels of insulin no longer unlock 
the cellular “doors.” The beta cells of the pancreas, in a futile attempt to restore homeostasis, 
shift into “overdrive” and begin pumping out ever-increasing amounts of insulin. Chronically high 
levels of insulin further “desensitize” the cellular receptors, leading to even greater insulin 
resistance. A vicious and damaging cycle ensues—the genesis of type II  

diabetes. 

Diagram of the homeostatic 
(insulin-glucagon) system.  
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The Mechanism of Onset 
What defies explanation is what causes insulin 
resistance in the first place. We know that virtually 
everyone who develops type II diabetes starts with 
insulin resistance. We also know that the risk of 
developing type II diabetes is strongly correlated with 
central body obesity and the ectopic (abnormal) 
accumulation of fat. It appears that insulin resistance 
may not be determined so much by the amount of body 
fat as by where the fat is located.4 In fact, one of the 
best predictive markers for insulin resistance is excess 
body weight, in particular weight around the waist.  

McGarry presents a compelling case that the ectopic accumulation of fat in muscle and other 
peripheral tissues is intimately involved with the onset of insulin resistance and the gradual 
collapse of pancreatic beta cell function.4 Insulin sensitivity can fall dramatically without the 
appearance of diabetes, as long as the pancreatic beta cells compensate. It is their inevitable 
demise (possibly due to lipotoxicity) that leads to increased hyperglycemia, a further rise in 
blood lipids, and an ever-greater accumulation of fat in the muscle cell. Increasing 
hyperlipidemia (high blood lipids) in turn exacerbates insulin resistance and degrades liver 
function. 

 

Photomicrograph of human pancreas 
magnified 125x.  

 

According to McGarry, in the progression from being overweight to 
being obese, the liver becomes resistant to insulin and the 
hormone’s ability to suppress hepatic (liver) glucose production. 
“Under these conditions, the hyperinsulinemia turns the liver into a 
‘fat-producing factory’ with all of its negative downstream effects.”4 
Once established, these disturbances in lipid metabolism are 
devastating to blood sugar balance and weight management. 
Accel-eration of the cycle and eventual collapse of pancreatic 
insulin production herald the appearance of diabetes. 

The answer to how these metabolic derangements begin may lie in 
the “thrifty gene hypothesis,” which postulates the presence of a 
genetic factor designed to promote extra fat deposition.12 
Speculation also suggests a defect in the leptin-signaling system, a 
metabolic pathway that appears to mediate fatty acid metabolism 
in muscle tissue and acts as a kind of “fuel gauge” to monitor 

cellular energy status.13 (Leptin, a chemical messenger produced by the adipose, or fat-storing, 
cells of the body, initiates the breakdown and oxidation of stored fat.)14 Still other research 
points to the possible development of functional resistance to the actions of the leptin hormone 
itself.15,16 

Whatever the mechanism, a diminished capacity to oxidize fat appears to be a pre-eminent 
clinical marker for insulin resistance.17-19 This is supported by animal studies, which confirm 
that dietary lowering of muscle triglycerides improves insulin sensitivity and reverses 
diabetes.20,21 The fact that two of the most effective preventive programs for diabetes are diet 
and exercise lends credence to the argument that onset of the disease involves a profound 
disturbance in lipid dynamics. 

Assessing Your Risk for Diabetes 
The previous clinical definition of insulin resistance syndrome required evidence of insulin 

 



resistance. Disturbances in glucose metabolism, however, develop relatively late in the 
disease’s progression. Consequently, under the old definition, many people in the early stages 
of insulin resistance went undiagnosed. 

The new definition, developed recently by the US National Cholesterol Education Panel, 
incorporates five easily measured variables: 

� abdominal obesity  
� elevated fasting blood  
� triglyceride levels  
� low levels of HDL (“good”) cholesterol  
� high fasting blood sugar levels  
� high blood pressure.  

Under the new definition, a person with any three of these conditions is classified as having 
insulin resistance syndrome. To assess whether the new criteria could predict excess risk for 
heart disease and diabetes, researchers found that the risk of coronary heart disease—and, 
more strikingly, diabetes—rose as the number of metabolic abnormalities increased. Men with 
four to five features of the syndrome had almost four times the risk of coronary heart disease 
and 25 times the risk of diabetes compared to those with no abnormalities. The study also 
confirmed that C-reactive protein, an inflammatory marker, was significantly elevated in men 
with metabolic syndrome compared to those without metabolic syndrome.22  

Current guidelines suggest that people are diabetic if their fasting 
glucose levels exceed 126 mg/dL (7.0 mmol/L). Levels over 109 
mg/dL indicate a prediabetic state and levels below 109 are 
considered normal. While significantly improved from the 
previously used glucose tolerance test, these recommendations 
may still be too lenient. In October 2003, the American Diabetes 
Association further reduced the cut-off for impaired glucose 
tolerance from 109 to 100 mg/dL, meaning anyone with fasting 
glucose levels above 100 would be classified as prediabetic. More 
recently, the Life Extension Foundation has prescribed optimal 
fasting glucose levels of less than 86 mg/dL.23 This 
recommendation is based on clinical evidence that higher fasting 
levels can progressively and markedly increase cardiovascular 
risk.24 

Lowering the bar on fasting glucose levels is a good thing, as it is 
estimated that up to one-half of diabetes sufferers have not been 
diagnosed.25 Screening for diabetes should begin at 45 years of age and should be repeated 
every three years in persons without risk factors and more frequently in individuals with risk 
factors.26 

The Life Extension Foundation believes that high fasting blood levels of insulin 
(hyperinsulinemia) is the first indication of insulin resistance syndrome. 

Lifestyle Considerations 
Fortunately, insulin resistance and type II diabetes lend themselves to a holistic approach to 
disease management. Lifestyle modifications can have a remarkable impact on prevention and 
treatment. Controlling insulin resistance—not the high blood sugar levels caused by it—is the 
key to success. 

 



The Obesity Connection  
With a death toll second only to smoking, obesity 
claims the lives of nearly 300,000 Americans each 
year.27 According to the American Diabetes 
Association, “Obesity is now reaching epidemic 
proportions in the US and elsewhere.” From 1991 to 
2001, obesity in America increased 74% while the 
prevalence of diabetes increased 61%. The tripling of 
type II diabetes incidence over the last 30 years owes 
much to this surge in obesity. 

A recent study by researchers at the Centers for Disease Control and Prevention investigated 
the links between obesity, diabetes, high blood pressure, high cholesterol, asthma, and arthritis. 
Compared to adults of a healthy weight, obese adults had twice the risk for high cholesterol, 
three times the risk for asthma, four times the risk for arthritis, and over six times the risk for 
hypertension.28 The strongest correlation was between obesity and diabetes: obese people 
exhibited over seven times the risk for diabetes compared with people of normal weight. 

The good news is that up to 90% of type II diabetes cases can be prevented with simple lifestyle 
changes, including diet, exercise, and smoking cessation.29 The Diabetes Prevention Program, 
a multi-center trial involving over 3,200 people with impaired glucose tolerance, was the first 
large-scale study to demonstrate conclusively that weight loss can effectively delay type II 
diabetes. Results showed that lifestyle intervention, consisting of calorie reduction and 30 
minutes a day of mild exercise, reduced risk by 58%—almost double that conferred by the oral 
diabetes drug metformin (Glucophage®). The results were so convincing that the study was 
concluded earlier than planned. The authors surmise that up to 10 million Americans can 
sharply lower their risk of diabetes through simple attention to diet, exercise, and lifestyle 
modification.30 These findings are supported by the earlier work of Dr. Roy Walford, who 
demonstrated that caloric restriction aggressively lowers both fasting glucose and blood insulin 
levels.23 

Growing evidence suggests that C-reactive protein may also play a role in the development of 
central body obesity and the onset of type II diabetes.31 Abdominal fat is a major source of this 
inflammatory agent, and the increased risk of atherosclerosis and insulin resistance associated 
with visceral obesity may well be a consequence of enhanced C-reactive protein secretion. The 
surest and safest way to remedy the situation is to lose weight. Women who completed a 12-
week restricted-calorie diet lost an average of 17.4 pounds and reduced their C-reactive protein 
levels by 26%.32  

One thing is certain: people who are overweight are already in a prediabetic state and need to 
take corrective action before the damage is done. Unfortunately, most diagnoses occur far too 
late in the game. 

 



The Value of Diet 
While opinions differ as to which ratio of carbohydrates, proteins, 
and fats is optimal in preventing and treating diabetes, it is safe to 
say that carbohydrates create insulin. As more carbohydrates are 
consumed, more insulin is produced. Today’s obesity and diabetes 
epidemics reflect that too many people are asking their bodies to 
run on the wrong grade of fuel—refined carbohydrates. In the 
1980s, Americans consumed an average of 12 pounds of sugar 
each year; today, US per-capita sugar consumption is an 
astounding 150+ pounds per year.33  

Stanford’s Dr. Gerald Reaven suggests that a diet consisting of 
45% carbohydrates, 40% “good” fats, and 15% protein will benefit 
individuals with insulin resistance. According to Reaven, only when 
healthy fats replace carbohydrates will insulin levels drop and 
clusters of symptoms associated with insulin resistance abate.34 Unfortunately, the standard 
diabetic diet recommended by most physicians is very high in carbohydrates, which raises 
blood sugar, stimulates insulin production, and almost guarantees that the diabetic will be a 
patient for life. 

People need to pay attention not only to their total carbohydrate load, but also to the types of 
carbohydrates they eat. High-glycemic foods—such as white rice, white flour-based products, 
pasta, starchy vegetables, and many processed foods—are quickly converted to blood sugar 
when digested, causing insulin levels to spike. Conversely, the carbohydrates found in low-
glycemic foods, such as asparagus, broccoli, cabbage, green beans, and other low-starch 
vegetables and fruits, are converted slowly to blood sugar and create a more gradual rise in 
blood insulin levels. Avoiding “white foods” is a simple recipe that can help you avoid trouble. 

Fats and Fiber 
While total fat intake does not appear to influence the risk of diabetes, consuming trans-
saturated fats (trans fats), the hydrogenated or partially hydrogenated oils so ubiquitous in 
processed and fast foods, can greatly increase your risk for diabetes. A recent study showed 
that a minuscule 2% increase in calories from trans-fatty acids raised the risk of diabetes in 
women by 39%; conversely, a 5% increase in calories from polyunsaturated (good) fats reduced 
the risk for diabetes by 37%.35  

If nothing else, simply replacing trans-fats in the diet with polyunsaturated fats will reduce the 
risk of diabetes dramatically. Dietary fats that are considered to be beneficial include extra virgin 
olive oil, fish oil, almond oil and almond butter, avocados, nuts, and seed oils such as sesame, 
pumpkin, sunflower, and flax. 

Eating a diet rich in soluble and insoluble fiber improves insulin sensitivity and reduces 
circulating insulin levels. Fiber impedes gastric emptying and the passage of food through the 
gut, slows the breakdown of high-glycemic starchy foods, and delays glucose uptake into the 
blood. In a recent study reported in the New England Journal of Medicine, researchers conclude 
that a high-fiber diet significantly improves glycemic control, decreases insulin levels, and 
lowers plasma lipid concentrations in as little as six weeks.36 

 



Exercise Is Essential 
Exercise improves cardiovascular function and the body’s ability to 
metabolize glucose. Weight loss through exercise and diet 
correlates to a return to normal levels of insulin resistance and may 
be the single most effective approach to treating insulin resistance 
and reducing the risk of diabetes.37 Conditioned muscles are more 
responsive to insulin and blood sugar balance than non-
conditioned muscles,33 possibly due to an increase in the number 
of insulin receptors on the muscle cell. 

Physical exercise burns calories, and as energy expenditure is 
increased, the incidence of diabetes is found to decrease. 
Moreover, this protective effect appears to be most pronounced in 
individuals who are at greatest risk for developing the disease.38 

Physically fit people also secrete less insulin. Results from the Nurses’ and Physicians’ Health 
Studies, conducted in the early 1990s, reveal that insulin response is more attenuated in 
physically fit individuals than in people who are less fit.39,40 Researchers recently demonstrated 
that when individuals are introduced to a regular exercise program, they experience a striking 
decrease in their risk of developing diabetes.41 In fact, regular exercise, when combined with 
weight loss, can reduce the insulin requirements of type II diabetics by up to 100%.42,43  

A low-glycemic, reduced-calorie diet with healthy fats and fiber, along with regular exercise, is a 
safe and effective means to prevent and treat diabetes, as well as to shed excess weight 

 

The Role of Supplements 
Beyond a healthy diet, considerable evidence demonstrates the efficacy of daily nutritional 
supplementation as a way to prevent and treat diabetes. The following dietary supplements 
have been found to be particularly beneficial: 

Alpha-lipoic acid enhances the breakdown of glucose through intervention at several points 
along the central metabolic pathway. Supplementation provides a significant boost in glucose 
disposal and insulin sensitivity.44 

Biotin assists in the metabolism of fats, proteins, and carbohydrates, and directly influences 
blood glucose levels by enhancing glucokinase activity.45 (Glucokinase is an enzyme that 
controls the first step of glucose oxidation.) Supplementation at high levels significantly 
improves glucose control and reduces the risk of diabetic neuropathy.46 

L-carnitine deficiency is common in diabetics and is associated with cataract formation and 
cardiomyopathy (weakening of the heart muscle). Supplementation improves insulin sensitivity, 
in-creases glucose storage, and optimizes carbohydrate metabolism.47 Carnitine also appears 
to protect against diabetic neuropathy by lowering sorbitol levels in nerve cells.  

Carnosine, an amino acid peptide, prevents cross-linking of glucose with proteins (glycation) 
and arrests the formation of advanced glycation end-products in the cell.48 Glycation 
accelerates the aging process and is problematic in diabetics. Carnosine also bolsters 
proteolytic (protein-destroying) pathways to dispose of damaged proteins created through 
glycation.  

Chromium is essential in modulating glucose metabolism and boosting glucose sensitivity.49 It 
enhances insulin-dependent transport of glucose into the cell, likely by facilitating the binding of 
insulin to the receptor site. Supplementation at 1000 micrograms per day has been found to 
markedly reduce insulin resistance.50 As over 90% of adults are deficient in chromium, daily 
supplementation is warranted. 



Coenzyme Q10, an important component of the cell’s central metabolic pathway, enhances 
cellular energy production and protects cells from damage by free radicals. Japanese 
researchers cite its ability to boost respiratory chain function in pancreatic beta cells and 
improve glycemic control.51 

Magnesium lowers blood glucose, increases insulin sensitivity, reduces stress response 
(which promulgates diabetes), and assists in the maintenance of healthy beta cells.52 Low 
magnesium status is common among type II diabetics53 and is believed to disrupt insulin 
secretion and the hormone’s capacity to transport glucose. Supplementation has been found to 
increase the number and sensitivity of cellular insulin receptors50 and to mitigate carbohydrate 
intolerance.45 

N-acetyl-L-cysteine protects pancreatic beta cells from oxidative damage. Free radicals 
flourish in fatty tissue and when circulating glucose levels are high (two conditions common in 
insulin resistance syndrome and diabetes). Supple-mentation with N-acetyl-L-cysteine lowers 
blood sugar levels, protects beta cells from glucose toxicity, and suppresses beta cell death.54 

Vitamin C (ascorbic acid) lowers blood glucose, inhibits glycation,55 prevents the accumulation 
of sorbitol (which causes cataracts), and synergizes and replenishes other antioxidants. By 
reducing the level of C-reactive protein, ascorbic acid helps quench the inflammatory response 
in diabetics and lowers cardiovascular risk. Because vitamin C is the principal antagonist for the 
excessive free-radical activity observed in diabetes, its presence is critical.45 As most diabetics 
are deficient in this important nutrient, supplementation is essential.  

Vitamin E (alpha-tocopherol), a potent lipid-phase antioxidant, 
quenches lipid peroxidation, increases insulin sensitivity, and 
enhances glucose transport. High-dose vitamin E supplementation 
at 1200 milligrams per day has been found to reduce vascular 
inflammation and lower C-reactive protein levels.56 

Vitamin K appears to play an important role in the regulation of 
blood sugar57 and the reduction of interleukin-6 (IL-6), an 
inflammatory marker for diabetes; however, people on 
anticoagulant drugs, such as Coumadin®, should not take vitamin 
K. 

Insulin resistance and diabetes can also be treated successfully with plant-based remedies 
indigenous to many native cultures. Several herbal remedies are remarkably effective and, 
unlike drug therapies, have few or no side effects. Hormone therapies, using testosterone and 
dehydroepiandrosterone (DHEA), show considerable promise. 

For a detailed description of these complementary therapies, readers are encouraged to consult 
the protocols in the Life Extension Foundation’s Disease Prevention and Treatment book,58 as 
well as Michael Murray’s excellent treatise in his book, Healing Power of Herbs.59 
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