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Foreword
The assertion that animal fat and high cholesterol cause atherosclerosis and coronary heart disease, known as the ‘lipid hypothesis’, is probably one of the greatest and most harmful misconceptions in the history of medicine. As a result of this hypothesis, millions of people around the world have made drastic changes to their eating habits and exposed themselves to the many well-documented side effects of cholesterol-lowering drugs. Their efforts have been almost entirely in vain.
An endless stream of studies, published in renowned medical journals, has shown that the anti-cholesterol campaign is not based on scientific evidence, yet it continues to flourish. It is exceedingly difficult to abandon a hypothesis when large numbers of supporting scientists are guaranteed generous financial support from the incredibly prosperous and powerful food and drug producers. Instead, there is great incentive to ignore contradictory studies or misquote them as if they were in fact supportive, which is just what many scientists in this area have done. Most doctors and members of the public, who rarely examine these studies for themselves, remain blissfully unaware of the true facts concerning cholesterol, diet and heart disease.
For decades, a steady procession of concerned, critical researchers has tried to inform the rest of the scientific community and the public about the many fallacies of the diet-heart idea, but with little success. In recent years, however, an increasing proportion of the public has embraced high-fat/low-carbohydrate diets, with their subsequent positive experiences on these diets stimulating an increased scepticism towards the low fat paradigm. Concern is also mounting with each passing day over the ill effects of widely prescribed cholesterol-lowering drugs, the aggressively promoted cash cows of the pharmaceutical industry. The time is ripe, therefore, for an able commentator to demonstrate to the public in no uncertain terms that the lipid hypothesis is scientifically invalid, and why it is so dangerous.
Anthony Colpo is just such a person.
In this timely and urgently needed book, Colpo starts by pointing out the many contradictions inherent in the lipid hypothesis. Meticulously, he dissects the numerous fallacies of the anti-cholesterol campaigners and highlights their blatant misuse of statistics. Colpo presents the reader with numerous examples of how these campaigners have misleadingly presented insignificant findings as ‘strong evidence’ and kept quiet or explained away any finding that runs counter to their pet hypothesis.
Colpo doesn’t stop there. After having thoroughly demolished the cholesterol hypothesis, he tells the reader what really matters. One of the truly sad effects of the preoccupation with the reigning diet-heart idea is that progress in the search for the real causes of atherosclerosis and cardiovascular disease has been retarded. In his book, Colpo reviews the most important theories; the harmful effects of inactivity and stress, the dangers associated with high blood sugar, nutrient imbalances, homocysteine, trans fats and smoking, the intriguing question about the influence of too much iron and the fascinating research that points to infections as the initiator of arterial damage. Most important of all, Colpo has many suggestions as to how we can improve our chances of living to a ripe old age and maintaining good health without using expensive and dangerous drugs. He tells us about the benefits of vitamins, antioxidants, exercise, stress avoidance and good food. He explains in clear, easy-to-understand terms what exactly constitutes healthful eating and why.
If you are thinking that Colpo is just another guru peddling unsubstantiated claims about health and disease, you are wrong. The most amazing thing about this book’s author is that, although he lacks a formal university education, his writing bears witness of an analytic and critical mind far superior to that of most doctors and medical researchers. And as a true scientist, Colpo gives you a chance to question his conclusions. All of them are based on thorough studies of the medical literature to which he refers. If you find something hard to believe, you can go to a medical library with the relevant references (there are over 1400!) and check for yourself.
Uffe Ravnskov, MD, PhD.
Independent researcher, spokesman for The International Network of Cholesterol Skeptics (www.thincs.org) and author of The Cholesterol Myths: Exposing the Fallacy that Saturated Fat and Cholesterol Cause Heart Disease.



Foreword
For over thirty years, the anti-fat, anti-cholesterol paradigm has formed the cornerstone of heart disease prevention policy the world over. I recall clearly, as a medical graduate in 1955, the first rumblings of the cholesterol juggernaut. I remember vividly the novelty and newness of this fledgling theory, and just how quickly it ascended to its present-day exalted status. As the cholesterol tsunami proceeded to sweep over America and subsequently the rest of the world, my colleagues and I rode happily along. We strove to keep our blood cholesterol levels under control by eating low-fat diets, and enthusiastically admonished our patients to do the same. When the first inklings of the Atkins diet surfaced in the media in the early seventies, we heartily laughed at the absurd concept of a liberal-fat, liberal-protein diet. When cholesterol-lowering medicines hit the market around the same time, we wasted no time in prescribing them to patients with elevated cholesterol levels. Like one giant collective sponge, we doctors readily soaked up the anti-cholesterol propaganda, so easily brainwashed by the powers that be.
Because of my unswerving belief in the cholesterol theory, I offered no protest in 1990 when my medical colleagues at NASA instructed me to begin taking the cholesterol-lowering drug Lipitor. After commencing this popular statin drug, I twice experienced an unsettling form of memory loss known as transient global amnesia (TGA). This rare phenomenon can last anywhere from fifteen minutes to twelve hours, in which time sufferers fail to recognize familiar surroundings and even their own families, often becoming disorientated and confused. In the worst of my two TGA episodes associated with Lipitor use, my memory loss extended for twelve terrible hours and transported me all the way back to my high school days. During that interval, my entire adult life had been eradicated and I had no awareness of my marriage and four children, my medical studies, nor my adventure-filled career with NASA.
Without exception, all the medical professionals I consulted with refused point blank to even consider the idea that Lipitor had anything to do with my memory loss. Unable to obtain any help from my doctors, and with no other feasible explanation for my TGA, I began my own search for the facts. I didn’t know it then, but this search would turn into a remarkable journey, one which would see my story reported in media outlets around the world. I would eventually find out that TGA had befallen hundreds of other patients taking cholesterol-lowering statin drugs. During this time, I would also witness the seminal acknowledgement of statin-induced memory loss in the scientific literature. As a result of my extensive research into the relationship between cholesterol and cognition, I came to realize that cholesterol was in no way the heinous foe we had been led to believe it was. Instead, I realized that cholesterol was the most important substance within our bodies, a substance without which life as we know it would simply cease to exist. That billions of dollars have been spent in an all-out war on a substance that is so fundamentally important to our health is undoubtedly one of the great scientific travesties of our era.
The experiences that led Anthony Colpo to write the book you presently hold in your hands are remarkably similar to those of my own. Like myself, Colpo had fallen hopelessly for the low-cholesterol paradigm, with its golden promise of improved health and freedom from heart disease. Like myself, he was eventually jolted into reality when this baseless paradigm exerted unwelcome and harmful effects upon his health.
In The Great Cholesterol Con: Why Everything You’ve Been Told About Cholesterol, Diet and Heart Disease is Wrong!, Anthony Colpo presents a damning exposé of one of modern medicine’s most deeply-held paradigms. With merciless logic and an unapologetic presentation of the cold, hard facts—facts that the reigning health orthodoxy would rather you did not hear—he thoroughly destroys the claim that elevated blood cholesterol and dietary saturated fats cause coronary heart disease. Citing data from over fourteen hundred published studies, Colpo delivers blow after blow to the cholesterol theory, exposing it for the unscientific myth that it is.
Colpo does not just limit his efforts to destroying the cholesterol theory. He is well aware that medicine’s overwhelming focus on cholesterol and saturated fats has given rise to a most regrettable consequence—the diversion of valuable scientific attention and precious research funds away from the factors that really do cause heart disease. One shudders to think how many lost lives could otherwise been saved had the medical establishment not been so obsessed with the mythical cholesterol bogeyman.
The greater part of Colpo’s book is devoted to informing readers what really does cause coronary heart disease, and what can be done to halt the march of this insidious killer. Refreshingly, the preventive measures outlined by Colpo are not based on preconceived opinion, dogma, politics, or vested financial considerations—as is so much of popular health advice—but on data obtained from tightly controlled clinical research.
Colpo is a truly independent commentator who has pieced together the most thorough, extensive and up-to-date critique of the anti-cholesterol phenomenon I have ever read. I wholeheartedly urge you to read The Great Cholesterol Con from cover to cover—it could well be your life that is saved by the valuable information gracing the pages of this long overdue book.
Duane Graveline, M.D., MPH.
Former astronaut, NASA physician, author of Lipitor: Thief of Memory and Statin Drugs, Side Effects and the Misguided War on Cholesterol.



Introduction
“It seems to be a constant throughout history: In every period, people believed things that were just ridiculous, and believed them so strongly that you would have gotten in terrible trouble for saying otherwise. Is our time any different? To anyone who has read any amount of history, the answer is almost certainly no.”
Paul Graham
The book that you hold in your hands contains information that could quite literally save your life. For it to achieve this goal, however, will depend on your willingness to consider an explanation for heart disease that is very different from the one promulgated by governmental and private health officials. These groups would have us believe that the primary cause of coronary heart disease (CHD) is elevated blood cholesterol. Furthermore, because saturated fat has demonstrated an ability in clinical studies to raise blood cholesterol concentrations, health authorities insist that saturated fat itself is a major cause of CHD. This overly simplistic paradigm has been used to cajole millions of people the world over into consuming low-fat diets and to commence therapy with cholesterol-lowering drugs.
What mainstream health officials have not been so quick to point out is that, despite this massive offensive against saturated fat and cholesterol, the incidence of coronary heart disease has not declined over the past forty years. In The Great Cholesterol Con: Why Everything You’ve Been Told About Cholesterol, Diet and Heart Disease is Wrong! you will learn that:
 
	A massive volume of scientific literature proves that heart disease is not caused by saturated fat nor by elevated blood cholesterol levels.
	Despite having no basis in scientific fact, the anti-cholesterol/anti-saturated fat paradigm continues to be promoted for reasons other than the welfare of the general public.
	Many of the dietary recommendations made by health and nutrition ‘experts’ to reduce heart disease have actually been shown in animal and human studies to increase heart disease, cancer, diabetes and obesity!

The above may be difficult for many readers to fathom initially, but after reading this book they will have no doubt the cholesterol-CHD paradigm is, as University of Vanderbilt Professor George Mann stated, “the public health diversion of this century … the greatest scam in the history of medicine.”
Rude Awakening
The seeds of my own personal interest in the charade that constitutes modern CHD prevention policy were sown back in 1989 at the tender age of twenty-one, when a blood work-up revealed my cholesterol level to be 213mg/dl. The well-meaning physician who ordered these tests solemnly warned that such a blood cholesterol concentration placed me at ‘moderate risk’ of future heart disease, and made it clear that this ‘elevated’ reading had to be reduced.
Telling a healthy young man of twenty-one that he harbors an increased susceptibility to heart disease on the basis of a single test of an essential blood lipid is nothing short of absurd. Unfortunately, I didn’t know this back then. Alarmed by this alleged threat to my health, I began religiously following a very low-fat diet. I ate only the leanest meats and fish and, in keeping with advice given to highly active athletes, I began consuming large amounts of ‘healthy’ complex carbohydrate foods such as wholegrain wheat, rye and brown rice. Almost without exception, mainstream ‘experts’ were adamant that such an eating pattern would greatly reduce the incidence of heart disease.
It was in 1996 that I began to realize these health authorities had gotten it seriously wrong. Despite my ‘wholesome’ diet and daily strenuous exercise, my blood pressure had risen from 110/65, a reading characteristic of highly conditioned athletes, to an elevated 130/90. Instead of the lean, athletic look to which I had become accustomed, my physique started to become increasingly ‘smooth’ and bloated. My digestive function began to deteriorate dramatically, with my stomach often feeling heavy, gaseous and distended after meals. I developed a surprisingly long list of food sensitivities, and frequently felt tired and fatigued. My fasting blood glucose level was below the normal range, indicative of reactive hypoglycemia—a manifestation of low blood sugar caused by the consumption of too many high glycemic index carbohydrates.
Ironically, the elevated blood pressure and disturbed blood sugar metabolism precipitated by my low-fat diet increased my risk of the very thing I had sought to avoid, the very ailment that had claimed my father’s life at only fifty-five years of age: heart disease.
This seemingly paradoxical experience caused me to question everything I had ever learnt about nutrition. Rather than continue to take for granted the existence of data showing saturated fat to be harmful—as does so much of the public, medical and research communities—I became insistent on viewing this data for myself. My burning desire for the unadulterated facts drove me head first into an intensive search of the medical literature.
What I subsequently discovered truly astounded me:
 
	Of the numerous controlled clinical trials examining dietary interventions for heart disease prevention, none had ever demonstrated a beneficial effect of saturated fat restriction.
	Of the twenty-six long-term studies monitoring selected populations for the occurrence of heart disease, only four were able to demonstrate even desperately weak associations between saturated fat and heart disease.
	Numerous populations consuming high amounts of saturated fat have been observed to enjoy extremely low rates of heart disease. These populations have been consistently ignored by promoters of the anti-fat/cholesterol theory.
	A staggering amount of evidence indicates that by lowering their cholesterol, many people will worsen their physical and mental health and increase their risk of dying prematurely!

Most people would be truly amazed at just how little evidence exists in support of the cholesterol paradigm—the same paradigm that has firmly entrenched itself as a central pillar of modern-day health policy.
How Can We Really Prevent Heart Disease?
The greatest tragedy emanating from the medical establishment’s myopic obsession with saturated fat and cholesterol is that the dietary and lifestyle factors that do increase the risk of heart disease have remained neglected or even completely ignored. As a result, the massive amounts of money and scientific manpower that have been poured into the fight against heart disease have so far completely failed to yield any cure for this most common of killers. Despite almost half a century of intense research, the indisputable fact is that heart disease is still the industrialized world’s number one killer and occurs with the same frequency as fifty years ago. Millions of precious lives that could have been saved have been lost.
This book, therefore, seeks not just to highlight the falsity of the cholesterol hypothesis, but to inform readers as to what really does contribute to heart disease and what they can do to prevent it. The Great Cholesterol Con reveals the factors that scientists have shown to directly contribute to heart disease, and discusses others that are rapidly emerging as potential culprits. The Great Cholesterol Con describes practical and easily implemented steps that can help neutralize each of these potentially deadly assailants of cardiovascular health.
This book, in short, has been written for those who wish to learn the true facts about heart disease. In Section One, readers will learn about the origins of the cholesterol myth and why it completely lacks any foundation in scientific reality. Section Two discusses the dietary and lifestyle factors that have either been strongly implicated or clearly shown to cause heart disease, while Section Three shows how we can all immediately set about to significantly lower our risk of ever experiencing a cardiovascular crisis.
Good health is the foundation upon which we build our entire lives. To this author, uncovering little known facts that facilitate major improvements in wellbeing is like unearthing hidden treasure; it is one of the most liberating and satisfying sensations he has ever known. It is my sincerest wish that readers gain as much from reading this book as I did researching and writing it.
Join me now, as I explain why modern-day heart disease prevention policy has been built around a big, fat lie.
Anthony Colpo



SECTION ONE
Why Saturated Fat and Cholesterol Do Not Cause Heart Disease
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The Big Fat Lie
Why claims of a coronary heart disease ‘epidemic’ caused by saturated fat and cholesterol are completely false
“A lie told often enough becomes the truth”
Lenin
Over the last forty years, billions of dollars have been allocated to research examining the link between saturated fat, cholesterol and heart disease. Despite the staggering amounts of money and time that have been poured into this undertaking, no direct role for these substances in the causation of cardiovascular disease has ever been established. The saturated fat and cholesterol hypothesis remains just that—a hypothesis.
As you shall learn throughout this book, there exists a massive volume of scientific evidence that completely absolves dietary cholesterol, saturated fat, and elevated blood cholesterol of any harmful role in heart disease. This evidence does not stem from a small group of axe-grinding fringe lunatic researchers; some of the most damning evidence against the mainstream anticholesterol dogma comes from research that has actually been funded and conducted by the mainstream itself.
Despite the fact that this contradictory research has been published in prestigious, peer-reviewed medical journals, and despite the complete failure of the massive low-fat, anti-cholesterol campaign to lower the overall incidence of heart disease, the cholesterol/saturated fat theory of coronary disease enjoys almost unanimous acceptance among health authorities. These are the same ‘experts’ that most of us look to for credible, scientifically-sound advice on matters pertaining to diet and health; the same experts who design nutrition guidelines, who tell us whether a particular food is ‘heart-healthy’ or harmful, and who set the prescribing guidelines for cholesterol-lowering drugs.
The Decline in Heart Disease that Never Was
It is these same authorities who repeatedly tell us that the death rate from coronary heart disease (CHD) climbed rapidly during the twentieth century, reached a peak in the late 1960’s, then began a gradual decline that continues to this day. The rise in CHD mortality, so the story goes, was primarily a result of America’s predilection for fatty foods—especially those high in ‘artery-clogging’ saturated fats. While the increase in CHD has been attributed to the nation’s gluttony, the subsequent fall in heart disease mortality was, allegedly, a direct result of public awareness campaigns that steered people away from saturated fats and towards ‘healthy’ low-fat foods. These promotional efforts lowered the population’s blood cholesterol and blood pressure levels, reduced the rate of smoking, and provided a shining example of how both government and private health agencies could work together in harmony and save millions of lives in the process.
That is the official version of events. It is, quite frankly, a self-serving fantasy.
It is only natural that health authorities would like us to believe that they were the prime movers behind any drop in CHD, because they have spent astounding amounts of our money researching and promoting dietary measures purported to fight this ubiquitous killer. The National Institutes of Health, the government’s foremost diet and medical research agency, is without question the world’s biggest spender on diet-heart disease research. The NIH has fervently spent well in excess of a billion taxpayer dollars trying to implicate saturated fat and cholesterol in the causation of heart disease, so far without any success whatsoever.
The American Heart Association (AHA), the first prominent health organization to officially embrace the lipid hypothesis, is an incorporated entity with assets totaling over one billion dollars and revenue that exceeds 650 million dollars per year [1]. Of this, 540 million dollars is derived from public support, while another 115 million dollars is earned through activities that include the sale of educational materials and the lucrative ‘heart check’ program. The latter is a licensing agreement in which food manufacturers can capitalize on the AHA’s ‘credibility’ by paying a first-year fee of $7,500 per product, and a subsequent annual renewal fee of $4,500 per year. This permits them to display the Association’s logo on their product labels and to market their wares as ‘heart healthy’ [2]. Despite its ‘non-profit’ status, top-level executives at the AHA receive six-figure salaries that would be the envy of many CEOs heading for-profit firms; during the 2005 fiscal year, the AHA’s CEO, M. Cass Wheeler, received a hefty $656,608 in compensation. Remuneration to the AHA’s five Vice-Presidents ranged from $249,235 to $414,928 [3].
Clearly, fighting CHD is big business. And there is nothing worse for business than the realization by customers that one’s products and services are ineffective. Imagine the potential financial repercussions for an organization that has invested heavily in a product or service of questionable worth, that has unwisely promoted the new offering with unbridled enthusiasm, and has begun to draw criticism from some quarters that it acted prematurely. To compound this organization’s woes, published scientific findings have emerged which strongly suggest these critics are correct. Imagine further that this entity has no foreseeable way of improving upon this product or service. Impending doom, in terms of prestige and financial loss, is a very real possibility—unless of course, the entity in question can prevent the paying public from ever discovering that there was anything wrong with its offering in the first instance.
This is the exact situation in which promoters of the saturated fat and cholesterol theory of CHD have found themselves for the last four decades. Despite massive propaganda efforts to convince the medical profession and public alike of the validity of their theory, numerous independent commentators over the years have questioned its scientific tenability. In order to counter such concerns, the reigning health orthodoxy has formulated several key arguments that have been repeated with such prolific frequency they are now deeply ingrained in the public psyche. As a result, they have come to be accepted by much of the population as self-evident facts.
The notion that increasing saturated fat consumption precipitated an ‘epidemic’ of CHD, and that the low-fat, anti-cholesterol campaign has played a major role in reversing this epidemic, is one such ‘fact’. The ubiquity of this myth is sad testimony to the ease with which so many of us uncritically accept the information presented to us from authoritative-sounding figures. It can readily be disrobed using national vital statistics data freely available to anyone with an internet connection.
The Real Story Behind the Rise and Fall of CHD
Before we begin to dismantle the ‘Big Fat Lie’, it is important to define the difference between coronary and non-coronary heart disease. When we talk of CHD, also known as ischemic heart disease, we are referring to the blockage of a coronary artery that impairs or completely blocks blood flow to the heart. This blockage can be caused by the build-up of arterial plaque, the formation of blood clots, or arterial spasm, and if severe enough causes a heart attack, also referred to as a myocardial infarction.
Non-CHD heart stoppage is most commonly referred to as heart failure, and can occur from such conditions as cardiac arrhythmia, cardiomyopathy, endocarditis, myocarditis and pericarditis. It is CHD that is invariably the focus of diet-heart theories, for heart failure has long been attributed mostly to non-dietary causes such as viral infection, aging, and genetic defects of the heart.
Having made this vital distinction, let us now cast our eyes upon Figure 1a. It presents the death rate from CHD, non-coronary heart disease and all heart conditions combined, for the period 1900-1993. When we glance at the plotted line for CHD, we see that it does indeed travel an upward path throughout most of the twentieth century, sometimes swinging violently skyward, before reversing direction in 1968.
Figure 1a. Unadjusted CHD, all heart disease except CHD, and all heart disease mortality between 1900-1993.

The death rates depicted in Figure 1a are derived from the National Center for Health Statistics, and are based on the International Classification of Diseases (ICD). The ICD provides a standardized system for classifying causes of death in an effort to ensure uniformity of reporting amongst different regions and nations. The first ICD came into effect in 1900, and has since been modified about once every ten years, the last revision occurring in 1999. These frequent revisions are necessary to keep the ICD current with rapidly growing scientific knowledge about life-threatening diseases.
At the beginning of the 1900’s, doctors and scientists knew very little about CHD. It was not until 1912 that a Dr. James B. Herrick first described an unusual form of heart disease resulting from hardening of the arteries [4]. The paucity of knowledge surrounding this ‘new’ condition was reflected in the ICD system, where deaths attributable to CHD were classified as “Angina pectoris”. Angina is actually a symptom of CHD and not the disease itself (angina pectoris literally means ‘pain in the chest’ and results from inadequate blood flow to the heart).
It was not until 1929 that the classification was changed to “Diseases of the coronary arteries, Angina pectoris “, and it was at this point that the number of recorded CHD deaths, which had shown little change since 1900, underwent a sudden and sharp increase. This increase was accompanied by a leveling-off in the number of recorded non-coronary heart disease deaths, as can be seen in Figure 1a.
In 1948, the sixth ICD introduced a major new category, entitled “Arteriosclerotic heart disease, including coronary disease”. This new classification included three subcategories; 1) “Arteriosclerotic heart disease so described”, 2) “Heart disease specified as involving coronary arteries”, and 3) “Angina pectoris without mention of coronary disease”. As you can see in Figure 1a, this new addition was accompanied by a massive vertical leap in CHD death rates, and a similarly massive drop in non-coronary heart disease deaths.
In 1968, the eighth ICD came into effect. For the first time ever, heart attack was given an explicit listing, under the category “Acute myocardial infarction”. This landmark change was immediately followed by yet another abrupt jump in the CHD mortality curve.
The ninth ICD update in 1979 introduced five new sub-categories to the “All other forms of heart disease” category. This is the umbrella classification into which all non-CHD categories of heart disease are placed. Among the new arrivals were heart failure and arrhythmia, which refers to a disturbance in the normal rhythm of heartbeat. Nowadays, both heart failure and arrhythmia are known to be major causes of cardiac death. The establishment of specific categories for these was accompanied by a sudden downturn in CHD mortality and an instantaneous upswing in non-CHD deaths.
There are two possible explanations for the CHD mortality pattern shown in Figure 1a. The first one is that, during the twentieth century, coronary and noncoronary heart disease victims were doing an outstanding job of timing their deaths to correspond precisely with the new ICD classification changes—a highly unlikely occurrence to say the least. The second and far more realistic explanation is simply that doctors were increasingly classifying victims into CHD- and non-CHD-related categories as the classifications became more specific, ECG machines became more widely used, and medical knowledge of heart disease increased. When the 1968 additions to the ICD criteria allowed doctors to assign the maximum possible percentage of heart disease deaths to the CHD category, CHD mortality hit its ‘peak’ then immediately began to decline in line with the overall heart disease trend [5,6].
Adjusted Versus Unadjusted Data
CHD fatalities occur most commonly in old age. In 1900, the average life expectancy in the US was only forty-nine years, due in no small part to a rate of infant mortality far higher than that seen today. As ninety-four percent of CHD deaths occur after the age of fifty-five, and because average life expectancy in the US had increased to seventy-seven years by the year 2000, one need not be a genius to identify a major reason why so many more people began dying of CHD throughout the last century. Quite simply, many more people were living long enough to die of CHD.
To gain insight into whether any increase in mortality from a specific disease is real or simply an artifact of increased life expectancy, researchers calculate what are known as ‘age-adjusted’ death rates. These are figures that have been arrived at only after making allowances for any increase in average life span. The heart disease trend lines seen in Figure 1a—the same figures cited by health authorities when commenting on the rise and decline of CHD—are not age-adjusted. Those in figure 1b are.
In Figure 1b, the plot for CHD mortality (for which age-adjusted data is only available from 1960 onwards) hits a peak in 1968 before turning around and heading southeast, similar to what we saw in Figure 1a. Take a closer look, though, at the trend line for overall heart disease mortality. It hits a peak, not in the late sixties, but in 1950. We know that the 1968 peak for CHD mortality is simply an artifact of changing diagnostic criteria; that when the maximum possible number of deaths were finally being placed into this category, its trajectory instantly fell into line with that of overall heart disease mortality. We therefore have every reason to believe that the historical age-adjusted peak for CHD occurred, not in 1968, but somewhere around 1950. As such, the true decline in CHD appears to have begun over a decade before the health establishment launched its campaign against saturated fat and cholesterol!
Postponing the Inevitable
It is an extremely interesting exercise to sit back and take in all the proffered explanations for the reduction in CHD mortality. While orthodoxy assures us its anti-fat, anti-cholesterol efforts have helped instigate the drop in CHD, others have tried to link the decline with the increased or decreased consumption of specific food items, or to food fortification with certain vitamins. There’s just one problem with all these theories, and that’s the little-publicized fact that while CHD deaths have been declining, numerous studies show that the overall age-adjusted incidence of CHD—which includes non-fatal disease—is remaining steady or even increasing
[7-10]. In other words, people are having just as many heart attacks as ever—if not more—but emergency medical care has become increasingly adept at saving their lives [11-14].
Figure 1b. Age-adjusted CHD and total heart disease mortality, 1900-1998.

The authors of the famous Framingham study, frequently cited in support of the cholesterol hypothesis, wrote in a 1990 article; “Our data indicate that the decline in mortality was primarily the result of improved survival among persons with new cases of cardiovascular disease, rather than the result of a substantial decrease in the incidence of the disease”
[9].
In 1996, a high-ranking member of the health orthodoxy revealed at an annual gathering of his colleagues that deaths from heart disease had not dropped nearly as much as officials had claimed and that the prevalence of the disease may actually be increasing. So why the erroneous assertions about an establishment-led drop in CHD?
“Our philosophy was that to get more money from politicians, we had to show that good things were happening”. The individual responsible for these words, quoted in a 1996 edition of the Wall Street Journal, was none other than Jan L. Breslow, the then newly-appointed president of the AHA [15].
Ambulance and paramedic networks, the development of CPR techniques and electrical defibrillators, anti-clotting drugs, coronary care units, and campaigns to raise awareness of heart attack symptoms are the true stars responsible for the decline in CHD deaths. If highly touted ‘risk factor’ changes were responsible for the decline in CHD mortality, they would surely reduce the incidence of CHD itself.
The Anti-Cholesterol Campaign Has Been Counter-Productive
Throughout the twentieth century, there has been a steady and substantial decline in the number of people smoking cigarettes [16]. Because smoking unarguably contributes to heart disease, the incidence of CHD should, by all rights, have undergone a marked decline during this same period—but it hasn’t! Clearly, some other factor(s) has acted to counter the beneficial impact of this reduction in cigarette smoking. As we will explore in later chapters, a number of the establishment’s recommended dietary modifications actually encourage the onset of CHD (and various other lethal diseases).
The Increase in Saturated Fat that Never Was
Even after adjusting the mortality data for increased life expectancy, a substantial increase in coronary and overall heart disease mortality is still evident during the first half of the last century. Is this increase in any way due to increasing saturated fat consumption?
Absolutely not.
Take a good look at Figure 1c, which shows the consumption of various types of fats during the last century [17]. Beginning in the 1920’s, total fat consumption increased steadily, due entirely to the accelerating use of vegetable oils, shortenings, and margarines. The increasing popularity of these unsaturated fat-rich vegetable fats also explains the rise in polyunsaturated and monounsaturated fat intake. Saturated fat intake, on the other hand, has remained relatively stable in the face of increasing total fat intake. While vegetable fats do contain some saturates, the richest source of these in the American diet is animal fats, whose consumption slightly declined during the twentieth century [18]. As can readily be seen from the graph, saturated fat is the only type of fat whose consumption did not rise during the twentieth century. Whether you choose to believe the historic peak in CHD mortality occurred in 1950 or in 1968, saturated fat intake during the decades prior to either of these dates shows no increase. Neither animal fats nor saturated fat can be logically blamed for any increase in CHD deaths.
Figure 1c. Average daily U.S. intake of various types of fat, 1909-2000.

Much Ado About Nothing
It seems that, during the last four decades, saturated fats from animal foods have been implicated in just about every health ailment to have ever befallen humankind. However, for the same reason that animal fats cannot possibly be associated with any increase in CHD, they cannot logically be implicated in any real or imagined increases in cancer, diabetes, obesity, teenage acne, falling sperm counts or global warming.
In the next chapter, we will examine the relationship between cholesterol and CHD, and find out why efforts to lower cholesterol via dietary means are more likely to cause harm than good.
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Cholesterol is Not a Killer
The true relationship between saturated fat, cholesterol, heart disease, and mortality
“To arrive at a contradiction is to confess an error in one’s thinking; to maintain a contradiction is to abdicate one’s mind and to evict oneself from the realm of reality.”
Ayn Rand.
One of the major reasons for the continual barrage of vitriol against saturated fats is that they possess the ability to raise blood cholesterol levels. These elevated cholesterol levels, in turn, are alleged to increase the risk of heart disease. According to health authorities, if we could all hammer our cholesterol levels down to 150 or lower then freedom from heart disease and a long, healthy life would be ours for the asking.
You are now about to find out why such a contention is little more than a deluded pipe dream, and how an abundance of published research has shown that lowering your blood cholesterol levels may actually increase your risk of dying prematurely!
What is Cholesterol?
Before we examine the many problems with the ‘saturated fat-raises-cholesterol-which-causes-heart-disease’ theory, known in research circles as the ‘lipid hypothesis’, it is imperative that we take a quick look at cholesterol. What exactly is it, and what does it do?
Cholesterol is most accurately defined as a sterol or alcohol, but because it is a waxy substance that has little in common with the merchandise sold in liquor stores, it is typically referred to as a lipid. It is produced mainly in the liver, although smaller amounts are generated in the intestines and other organs. Far from being a poisonous substance that must be avoided at all costs, cholesterol is a critical substance that we simply cannot live without.
Because cholesterol’s unique structure makes it impossible to dissolve in water, it forms a crucial component of cell membranes, which rely heavily on its waterproofing properties in order to function efficiently in a fluid environment. The ability of cells to resist saturation from external fluids is especially important for nerve cells and, not surprisingly, the highest concentrations of cholesterol are found in the brain and nervous system. Cholesterol also acts as an antioxidant, protecting cell membranes from free radical damage.
Because cholesterol is water-resistant, and because blood is a water-based medium, cholesterol must be carried through our bloodstream inside special water-soluble particles known as lipoproteins. There are different types of lipoproteins, the two most abundant being HDL (high density lipoprotein) and LDL (low density lipoprotein). The main function of LDL is to transport cholesterol from the liver to our organs and tissues, where it is incorporated into cell membranes. In contrast, HDL carries ‘old’ cholesterol that has been discarded by the body’s cells back to the liver for recycling or excretion. The liver does a number of things with recycled cholesterol; it can be incorporated into bile (which is used to break down the fat we eat), or used to produce hormones that are essential for our continued wellbeing, such as testosterone, estrogen, dehydroepiandrosterone (DHEA), progesterone and cortisol. Cholesterol is also deployed to the nervous system, where it enables the facilitation of messages along our nerve pathways. The brain, in particular, is especially rich in cholesterol.
Cholesterol is, quite simply, one of the most important substances within our bodies.
The Association Between Cholesterol and CHD
Amongst free-living individuals in the real world, it is difficult to find a consistent, uniform correlation between saturated fat consumption and serum cholesterol levels. Individuals with similar saturated fat intakes can possess markedly different serum cholesterol concentrations, and individuals with high saturated fat intakes can have serum cholesterol readings far lower than individuals with low intakes. Serum cholesterol levels are influenced by a whole host of factors aside from fat intake, including stress, physical activity, obesity, illness, smoking, genetics, alcohol, and medicine usage. However, in clinical studies where all these other variables are controlled to the greatest possible extent, saturated fats do tend to raise total serum cholesterol in comparison to monounsaturated fats, which have a neutral effect. Polyunsaturated fats, on the other hand, exert a lowering effect [1].
Those of you adhering to Spartan low-fat diets in the hope of lowering your cholesterol levels should be aware that, when caloric intake is held constant, fat restriction itself is useless for lowering cholesterol. In a carefully controlled study, researchers fed a group of healthy men diets that were identical in every respect except that one contained twenty-two percent fat, the other thirty-nine percent. Unlike previous experiments, where researchers had modified the ratio of saturated and unsaturated fatty acids in the low-fat diet, both diets in this study featured an identical saturate/monounsaturated/polyunsaturate ratio. Only the overall amount of fat varied between the low- and high-fat diets. Each subject served as their own control by consuming both diets for fifty days each. The study was conducted with the utmost scientific rigor; the participants were housed in a research facility for the entire duration of the study, and had no opportunity to consume any food other than that supplied by the researchers All food was monitored and weighed, and the participants were required to consume all the food provided. A spatula was even provided to ensure that all food was scraped from the plates and eaten. To avoid the confounding effects of weight loss, the participants were fed sufficient calories to maintain their weight throughout the study.
The particpants’ cholesterol levels at the start of the study ranged from 133 to 240 mg/dl. During the study, the researchers observed that cholesterol levels barely changed from baseline. They also found no difference in mean serum cholesterol levels during the low- and high-fat diets (173 versus 177 mg/dl, respectively). When put through the wringer of tightly controlled clinical examination, the low-fat diet—so aggressively promoted for its alleged cholesterol-lowering capabilities—is promptly shown to be a fraud [2].
So while fat restriction itself has little effect on cholesterol levels, saturated fat restriction can affect blood cholesterol. Does the potential cholesterol-raising action of saturated fat have any actual impact upon CHD? According to the purveyors of the lipid hypothesis, the answer is an uncontestable “yes!”. The ‘strong’ association between serum cholesterol and CHD deaths, they say, leaves no doubt that the cholesterol-raising effects of saturated fat increase the risk of CHD.
Before we discuss the studies examining the cholesterol-CHD association, readers should carefully consider one of the most fundamental rules of science: Association does not automatically equate to causation. What this means is that even if a certain factor, like high cholesterol, is frequently observed in CHD patients, this does not mean it actually causes the disease. To illustrate the folly of equating association with causation, researcher John Yudkin published a study in 1957 showing that TV and radio ownership were far more closely associated with coronary mortality in England than any dietary factor [3]. Despite the strength of Yudkin’s correlation, we know that TV sets and radios do not cause heart disease; none of us seriously believe that throwing our television sets out in the trash will grant us immunity from CHD. The association between television and radio ownership and CHD demonstrated by Yudkin was secondary, meaning that some other causal factor—reduced physical activity, perhaps—was more prevalent among owners of these appliances than non-owners.
It never seems to have occurred to promoters of the lipid hypothesis that any rise in cholesterol associated with CHD may not necessarily be the cause of the aforementioned ailment, but may actually be part of the body’s response to some other destructive process that was truly causing coronary deterioration. No-one in their right mind would suggest that the dramatic rise in white blood cell count that often accompanies infection is the ‘cause’ of infection; everyone knows that pathogenic microbes are the guilty party. Increased white blood cell activity is simply an important part of the body’s effort to destroy the invading pathogens. No authority with even a micron of intelligence would recommend ‘white-blood cell-lowering’ diets for the prevention of infection, no sooner than they would recommend drink-driving to improve road safety. Millions around the world, however, have been coaxed and cajoled into following cholesterol-lowering diets and taking dangerous cholesterol-lowering drugs in an effort to reduce blood cholesterol levels.
Does cholesterol cause heart disease, or are cholesterol elevations part of the body’s response to whatever else causes heart disease? Can lowering blood cholesterol levels improve one’s survival prospects—or does it actually cause more harm than good?
Let’s find out…
Framingham Follies
One of the studies most frequently mentioned by proponents of the lipid hypothesis is the famous Framingham study. This project commenced in 1948 and proceeded to monitor the occurrence of CHD in over 5,000 Framingham, Massachusetts, residents who were initially free of any outward signs of CHD. After following these folks for sixteen years, the Framingham researchers claimed to have found that the risk of CHD in those under 50—but not over—was “strikingly related to the serum total cholesterol level.”
Exactly how “striking” was this relationship? Take a look at Figure 2a, which shows the distribution of serum cholesterol levels among residents who developed CHD and those who remained free of the disease. Notice that the range of cholesterol amongst the majority of subjects in both groups was very similar. The mean serum cholesterol level of those with CHD was a mere eleven percent higher than those without. The majority of patients were in the normal range, with CHD afflicting those whose cholesterol levels were as low as 150 [4]. Despite what some claim, low cholesterol levels do not guarantee immunity against CHD, and high cholesterol levels are anything but a sure sign of impending coronary disaster.
In 1987, the Framingham researchers published a thirty-year follow-up paper, reporting on the incidence of all-cause mortality and cardiovascular disease mortality. The researchers again found that higher cholesterol levels were associated with increased mortality before the age of fifty, but after this age cholesterol levels in men and women showed no relationship with CVD or total mortality [5].
Figure 2a. Blood cholesterol levels in men aged 30-49 years with CHD versus those free of CHD.

The Framingham study is hardly alone in demonstrating that cholesterol is not a risk factor for older folks. Study upon study has repeatedly shown that higher cholesterol levels do not increase the risk of CHD, nor stroke, nor overall mortality, in seniors [6-24]. In fact, several studies have found that higher cholesterol levels are predictive of increased survival and greater longevity in older age groups! [20-24] As we learnt in chapter one, ninety-five percent of CHD deaths occur in those over fifty-five, which means that only a miniscule percentage of CHD deaths can claim to have even a statistical relationship with blood cholesterol!
If you are over fifty, and starting to become a little agitated by the idea that for years you have abstained from many of your favorite foods for no good reason, wait—it gets worse! The above-mentioned lack of association in older Framingham adults was for those whose cholesterol levels had remained constant. Those whose cholesterol levels had decreased during the study experienced an increase in both total and CVD mortality. That’s right—an increase! Even the researchers had to admit; “There is a direct association between falling cholesterol levels over the first 14 years and mortality over the following 18years…”
For every 1mg/dl per year drop in cholesterol levels during the first fourteen years of the Framingham study, there was a fourteen percent increase in cardiovascular death and an eleven percent increase in overall mortality during the subsequent eighteen years. The authors tried to dismiss this astounding revelation by claiming; “After age 50 years the association of mortality with cholesterol values is confounded by people whose cholesterol levels are falling—perhaps due to diseasespre-disposing to death”. This unconvincing piece of doublespeak inferred that people over 50 were dying of diseases that also happened to lower their cholesterol levels.
There are at least two factors that make such a proposition highly unlikely. Firstly, the considerable fourteen-year time lag employed by the researchers weighed heavily against the possibility of cholesterol reductions occurring due to the development of disease. Secondly, CVD mortality, which includes deaths from CHD and ischemic stroke—the very diseases that are supposedly caused by high cholesterol levels—increased to a greater degree than overall mortality!
Thus, the data from the Framingham Study, the longest-running project examining the connection between cholesterol and CHD, has shown that declining cholesterol does not increase longevity, but instead increases one’s risk of death from all causes, including cardiovascular disease! This fact should have brought the entire cholesterol campaign to a screeching halt, but of course, it didn’t. After 30 years of vigorously pushing the idea that elevated cholesterol levels promoted heart disease, attacking animal fats with unbridled venom, and convincing generations of people to drastically alter their diets and even take lipid-lowering drugs, proponents of the lipid hypothesis apparently could not find it within themselves to admit to the public that they might have been wrong.
Instead, they went into denial.
Witness the following statement in the study’s conclusion: “We believe those who would argue that low serum cholesterol levels should be avoided—because they pose an increased risk from cancer or other causes—cannot support such a stand when the pattern of mortality during a 30-year follow-up period is considered”.
According to the authors, it is unreasonable to infer from their study that cholesterol lowering may increase mortality, even though that is exactly what their results indicated. The establishment’s irrational, reality-evading tendencies were also manifest in a joint statement by the American Heart Association and the NIH’s National Heart, Lung, and Blood Institute (the Framingham project’s sponsor) entitled The Cholesterol Facts, where one finds the following claim, supported by a citation from the above study: “The results of the Framingham study indicate that a 1% reduction… of cholesterol [corresponds to a] 2% reduction in CHD risk”
[25]. This, evidently, was their interpretation of a study that showed an eleven percent increase in total mortality and a fourteen percent increase in CVD mortality for every 1mg/dl reduction in cholesterol! The extreme lengths to which our ‘trusted’ guardians of public health will go to preserve the status quo are nothing short of mind-boggling.
Healthy Hearts in Honolulu: Low Versus High Cholesterol
Proponents of the lipid hypothesis love citing the Japanese, a population that eats less animal fat and displays lower average cholesterol levels than most Western nations. According to many ‘experts’, it is these qualities that largely explain the greater longevity and lower rates of CHD in Japan. I also like citing the Japanese, but for starkly different reasons. The Japanese experience actually helps to illustrate why the claims of anti-cholesterol campaigners are totally false.
The Honolulu Heart Program is a long-running epidemiological study of cardiovascular disease that began in 1965 with 8,006 Japanese/American men living on the island of Oahu, Hawaii. The men were born between 1900 and 1919, and were therefore aged 45 to 68 years old at the start of the study. Since the late sixties, this group has undergone several check-ups. The fourth of these was performed in the early nineties and involved over 3,700 men aged 71-93.
After this fourth examination, the researchers decided to examine data obtained from the deceased and surviving participants to see if there was any relationship between cholesterol and mortality. There was indeed a relationship, but it was the exact opposite of what promoters of the lipid hypothesis would have us believe. The worst outlook for all-cause mortality was seen among men who maintained a low serum cholesterol between the early seventies and early nineties! In contrast, the lowest mortality risks were seen among those who maintained an intermediate cholesterol level and among those whose cholesterol increased from the low to the high category during this 20-year period [26].
There’s no need for Japanese folks to migrate to Hawaii in order to avoid the alleged dangers of high cholesterol; an abundance of research from Japan itself shows that low-cholesterol levels are inimical to the goal of living a long, healthy life. In 1975, Japanese researchers began studying the relationship between cholesterol levels and mortality among over 12,000 Osaka residents aged 40-69. After an average of 8.9 years of follow-up, they found that every 34mg/dl drop in blood cholesterol was associated with a twenty-one percent increased risk of overall mortality. While higher cholesterol levels were weakly and insignificantly associated with CHD mortality, low cholesterol levels were accompanied by a far greater risk of cancer death. This association was seen in both males and females, and held even after accounting for age, weight, hypertension, occupation, cigarette smoking, and alcohol intake. The harmful relationship between low cholesterol and cancer also held after researchers excluded cancer deaths occurring during the first five years of the study [27].
The Japanese Lipid Intervention Trial was a six-year study of over 47,000 patients treated with the cholesterol-lowering drug simvastatin. Those with a total cholesterol level of 200-219 mg/dl enjoyed a lower rate of coronary events than those whose levels were above or below this range. More importantly, the lowest overall mortality rate was seen in the patients whose total cholesterol levels were between 200-259 mg/dl, and whose LDL levels were between 120159 mg/dl. The highest death rate in the study was observed among those whose cholesterol levels were below 160 mg/dl [28].
So much for the claim that the Japanese experience proves the value of cholesterol lowering. What about the gigantic MRFIT study which, with over 360,000 participants, was one of the largest cholesterol investigations ever conducted?
MRFIT—or Anti-Cholesterol MISFIT?
Between 1973 and 1975, over 360,000 men aged between 35-57 years were screened in eighteen cities across the U.S.A. for possible inclusion in MRFIT, a clinical trial examining the effect of dietary and pharmaceutical interventions on CHD. From this massive group, just under 13,000 men were eventually selected to participate in the trial. Researchers did not simply forget about those excluded from the official trial; their vital statistics, including blood cholesterol levels, were filed away and any deaths occurring amongst this group over the ensuing years were duly recorded.
After six years of follow-up, the MRFIT researchers decided to look at just how many of these screenees had died, and why. When the results were tallied, they showed that CHD mortality among the MRFIT screenees tended to increase with each successively higher category of initial cholesterol concentration. In November 1986, the MRFIT researchers excitedly reported their findings in one of the nation’s most prominent medical publications, the Journal of the American Medical Association
[29]. Of course, the “strong, continuous and graded” relationship between blood cholesterol and CHD was detected in a cohort of men aged 35-57, a group among whom only a minority of CHD deaths occur.
The 1986 JAMA report failed to report on overall mortality. A few years later, however, Dr. Hiroyasu Iso and his colleagues took the MRFIT data, divided the participants into ten separate categories according to their blood cholesterol levels, and presented the figures for not only CHD mortality, but also overall mortality. In stark contrast to the CHD mortality curve, which showed a steady gradual climb with each increasing category of blood cholesterol, the trend-line for overall mortality displayed an unmistakably U-shaped curve. Those in the lowest cholesterol category (<140mg/dl) had a higher all-cause death rate than all but the very highest category. As shown in Figure 2b, the lowest mortality was seen across the 160-219 mg/dl range [30].
While the stated goal of studies such as MRFIT is to monitor trends associated with CHD death rates, for the majority of us the most telling data is that for overall mortality. After all, most of us wish to avoid CHD so that we can live as long as possible, not merely to have our lives cut equally short by some other deadly event.
There exists another vitally important reason for reporting overall mortality data accurately. Determining the exact cause of death can be a very subjective matter, and numerous studies have shown great variability in the diagnoses issued by different physicians examining the same post-mortem information [31-33]. There can be a great deal of overlap, for example, in the symptoms suffered by coronary and non-coronary heart disease victims. When a group of doctors recently analyzed 2,683 death certificates issued in Framingham, it was observed that the original physicians were twenty-four percent more likely to assign coronary heart disease overall, and more than twice as likely to assign it in those over 85 [34].
Figure 2b. Six-year CHD and all-cause mortality among 350,977 males aged 35-57.

In another study, a group of physicians was asked to assess six standardized, written case reports of death in order to assess the accuracy of death certificate completion. Researchers reported only fifty-six percent agreement between the underlying causes of death offered by physicians and the correct standardized diagnoses published by the National Center for Health Statistics. The exact level of agreement varied from fifteen to ninety-nine percent, depending on the complexity of the case [35].
While the exact diagnosis of death can vary widely, the results for total mortality are final. One can debate endlessly about the precise cause of death, but in the end, the point is moot—the patient is dead. Obviously, overall mortality data is of extreme importance when considering the results of longterm investigations like Framingham and MRFIT.
Those who self-assuredly cite the enormous MRFIT project as if it were definitive proof of the relationship between cholesterol and CHD not only ignore the young age of the participants and the heightened overall death risk of those with low cholesterol levels—they flippantly disregard the results of the MRFIT clinical trial itself, which was the reason the MRFIT study ever came to fruition in the first place.
In the official trial, half of the almost 13,000 participants were randomized to receive anti-hypertensive medication, encouragement to quit smoking, and intensive counseling on reducing their fat and cholesterol intake. The remainder were not given any special intervention, but simply told to follow the usual advice provided by their personal doctors. After an average seven years’ follow-up, those receiving the intervention treatment experienced slightly greater reductions in blood pressure and cholesterol levels. Despite this, there was no difference in cardiovascular or all-cause mortality between the two groups. The only noteworthy reduction in mortality was seen among those who stopped smoking, irrespective of whether they belonged to the treatment or control groups [36].
Finnish Redemption?
Very few people have been made aware of the harmful association between low cholesterol and mortality observed in the above studies. However, mainstream media outlets were quick to report on a study appearing in the September 2004 issue of the Journal of the American College of Cardiology which, at first glance, suggested that low cholesterol levels increased longevity [37]. Researchers in this study had measured the blood cholesterol of over 3,000 healthy Finnish men aged 30-45 during the sixties, then recorded their mortality during an average follow-up period of thirty-five years.
They found that men with blood cholesterol levels at or below 194 mg/dl were less than half as likely to develop heart disease and had a twenty-five percent lower overall mortality rate than those with cholesterol levels above this limit. However, only eight percent of the population had a cholesterol level of 194 mg/dl or lower, and when this group was split in two, those in the lower half, with cholesterol levels at or below 182 mg/dl, actually had a ten percent higher mortality rate than the upper half. While the small number of men with low cholesterol precludes any firm conclusions, this result is concordant with a collective analysis of other population studies showing that overall mortality begins to rise when blood cholesterol drops below 180 mg/dl [38]. The Finnish study also contained no data on the fate of those whose cholesterol levels fell during the follow-up period.
Neglecting the Negative
It is interesting to note the stark contrast in publicity awarded to the aforementioned Finnish project and that given to a non-supportive study also published in 2004. The latter, a massive fifteen-year follow-up by Austrian researchers, clearly confirmed yet again the harmful relationship between low cholesterol and overall longevity.
The researchers had followed over 67,000 men and 82,000 women aged 20-95 years during the period 1985-1999. It was observed that high cholesterol was associated with a higher risk of CHD death in men of all ages and in women under the age of 50. However, low cholesterol was significantly associated with increased all-cause mortality in men across the entire age range, and in women from the age of 50 onward. Low cholesterol showed significant associations with death from cancer, liver diseases, and mental diseases. The researchers remarked that: “the low cholesterol effect occurs even among younger respondents, contradicting the previous assessments among cohorts of older people that this is a proxy or marker for frailty occurring with age.” [39]
The ’Supportive’ is Non-Supportive!
Upon closer inspection, the very studies most commonly used to support the lipid hypothesis actually show that low cholesterol levels are predictive of increased mortality! The studies discussed in this chapter are by no means the only ones that have shown cholesterol reduction to be a potentially dangerous undertaking. In the next chapter, we will examine the association between low cholesterol levels and increased illness and death a little more closely.
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Lower is Not Better
Your longevity versus the mainstream cholesterol agenda
“Everybody is entitled to his own opinion, but no one is entitled to his own facts. The data is the data.”
Spiropulu
Over the last forty-odd years, we have been bombarded with messages urging us to drive down our cholesterol levels as far as we can with Spartan diets and lipid-lowering drugs. As we learnt in the previous chapter, however, the largest and longest-running CHD investigations ever conducted clearly show that by following such advice, all we succeed in doing is to place ourselves in a group at risk of increased overall mortality.
Whilst eagerly downplayed by advocates of the lipid hypothesis, the association between low cholesterol and increased total mortality was of sufficient concern to the NHLBI that it convened a special conference in 1992 to discuss the problem. Evidence from a multitude of studies was presented linking low blood cholesterol levels to an increase in various cancers, hemorrhagic stroke, respiratory and digestive diseases, and violent death. The conference participants could not explain the mechanisms behind the association, but decreed that further research into the matter was warranted [1].
The public, of course, was left out of the loop. Disclaimers about the increase in total mortality that is often seen with low cholesterol levels are conspicuously absent from the barrage of cholesterol-lowering announcements issued by health authorities. The problem might be ignored, but it isn’t going away—a French study published in 1997, involving over 6,000 men followed for an average of seventeen years, found that those with the highest decline in cholesterol displayed an excess risk for most types of cancers [2]. A 2002 study with heart failure patients found that those with the lowest levels of cholesterol were more than twice as likely to succumb to a fatal event than those with the highest cholesterol levels [3].
It has been proposed by defenders of the lipid hypothesis that the association between falling cholesterol levels and increased cancer risk is in fact due to a cholesterol-lowering effect of cancer, rather than any causal contribution of low blood cholesterol to the risk of cancer [4]. At present, there exists no conclusive clinical evidence to support either argument. What is interesting, though, is how the anti-cholesterol hierarchy have eagerly embraced the argument that low-cholesterol is simply a side effect of the cancer process, yet steadfastly refuse to entertain the notion that elevated cholesterol levels are a product, rather than a cause, of the coronary disease process.
Low Cholesterol and Mental Health
In 1990, Professors Matthew Muldoon, Stephen Manuck, and Karen Matthews performed an analysis of violent death rates among the almost 25,000 male participants of six major cholesterol-lowering clinical trials. They found that, while the death rate from violence and suicide in the control groups was equivalent to that of the entire U.S. population, the rate for those in the treatment groups—that is, those who were receiving cholesterol-lowering diets or drugs—was double the national average.
The authors noted that low blood cholesterol levels occurred more often amongst criminals, individuals diagnosed with violent or aggressive conduct disorders, homicidal offenders with histories of violence and suicide attempts related to alcohol, and people with poorly internalized social norms and low self control [5].
Beatrice Golomb and her colleagues from the University of California, San Diego, have been conducting a large-scale study of statin side effects. Unlike most statin studies, the UCSD project is not funded by drug company money. In a 2004 journal article, Golomb and her colleagues recounted the experience of six patients presenting with irritability and short temper whilst on cholesterol-lowering statin drugs. In each case these negative personality changes were sustained until statin use was discontinued and resolved promptly with drug cessation. Four of the patients resumed statin therapy, and in each of these the problems reappeared. Among the manifestations of severe irritability in these patients were homicidal impulses, threats to others, road rage, generation of fear in family members, and damage to property [6]. Supporting Golomb’s observations was a clinical trial involving 120 healthy men with high cholesterol who took twenty milligrams of simvastatin for a twelve week period and a placebo for another twelve weeks; a significant increase in depression scores occurred while the men were taking simvastatin [7].
Low Fat Diets Make People Moody
Unlike cancer, the link between violent death and low cholesterol is supported by experimental evidence, and cannot therefore be explained away so easily by authorities. In 1998, U.K. researchers reported the results of an experiment involving twenty healthy male and female volunteers. One group was placed on a forty-one percent fat diet, while the other group consumed a twenty-five percent fat diet. After four weeks had passed, the groups were swapped around so that those originally on the low-fat diet were consuming the high-fat diet, and vice-versa. Throughout the study, all meals were prepared by the university conducting the study and supplied to the participants. Both diets were specially designed to be as palatable and similar in taste as possible.
At the beginning and end of each diet period, every subject underwent a battery of psychological assessments, including various mood state questionnaires and an interview by a psychiatrist who was blinded to the participant’s dietary status. The study was tightly controlled and adherence to the diets appears to have been high. HDL cholesterol levels declined during the low-fat period, a typical response on low-fat, high-carbohydrate diets, indicating that subjects ate the foods as supplied.
What the researchers found was that, while ratings of anger-hostility slightly declined during the high-fat diet period, they significantly increased during the low-fat, high-carbohydrate diet period! Similarly, ratings of depression declined slightly during the high-fat period, but increased during the low-fat period, mainly due to two of the low-fat subjects reporting significantly greater depression-dejection ratings. Levels of tension-anxiety declined during the high-fat period, but did not change during the four weeks of low-fat eating. As the researchers stated, the study participants were “a psychologically robust group who had never previously suffered from depression or anxiety, and who were not going through any ‘stressful’ events during the study.” They further speculated that: “The alterations in mood observed in the present study may have been greater if subjects were feeling more stressed or were more susceptible to mental illness.” [8]
These observations raise some interesting questions. Could the low-fat, high-carbohydrate diets that have been so heavily promoted over the last thirty years be at least partially responsible for increases in anti-social behavior witnessed during the same period? Worrying insight into this question can be gained from research performed with our close primate cousins.
Monkey Business Turns Nasty on Low-Fat Diets
When adult male monkeys were fed a ‘luxury’ diet (43% calories from fat) or a ‘prudent’ diet (30% calories from fat, and 85% less cholesterol than the luxury diet), researchers observed that the low-fat diet monkeys were more irritable and initiated more aggression than the luxury diet animals. The prudent diet resulted in lower total serum cholesterol levels, and while most health authorities would automatically assume this is a good thing, the researchers noted: “These results are consistent with studies linking relatively low serum cholesterol concentrations to violent or antisocial behavior in psychiatric and criminal populations and could be relevant to understanding the significant increase in violence-related mortality observed among people assigned to cholesterol-lowering treatment in clinical trials.” [9]
Recent studies have shown a significant increase in the frequency and severity of depression amongst middle-aged and elderly men with low cholesterol levels when compared to those with higher levels [10,11].
When mortality data during 1993 was obtained for over eleven thousand participants in the 1970-1972 Nutrition Canada Survey, those with a total cholesterol level of less than 4.27 were more than six times as likely to commit suicide as subjects with a cholesterol reading greater than 5.77. These results were adjusted for age and sex, and persisted even after excluding the first five years of follow-up, those who were unemployed, and those who had been treated for depression [12].
When it comes to cholesterol, lower is not better.
Unforeseen Effects
An article appearing in the same journal as the original paper by Muldoon and his colleagues stressed that the most widespread consequence of increased violent behavior from cholesterol-lowering efforts would remain undetected by clinical studies [13]. The author of the article, David Horrobin, pointed out that increased aggression leads to increased child-abuse, wife beating, violent confrontations, and problems at work. In other words, more anti-social behavior that leads to unhappiness and social incohesion. Unfortunately, the damage caused by this aspect of cholesterol-lowering will never be fully elucidated by published intervention studies, as they only record deaths due to violence, not the degree of misery or number of non-fatal violent incidents. While it is a boon to those who market low-fat foods and lipid-lowering drugs, cholesterol reduction appears to be anathema not only to those who would like to live a long, healthy, life, but also to those of us who would prefer to live in a civil, benevolent and cohesive society.
Low Cholesterol Slows You Down
As if an increased risk of depression and violent death is not bad enough, low cholesterol levels can also impair normal brain function. After testing over four thousand men and women aged twenty to fifty-nine, Muldoon and his colleagues found that as cholesterol concentrations in males decreased, so too did visuomotor speed. If you’re wondering why you should care less about visuomotor speed, this is one of the qualities that determines whether you react quickly enough in emergency situations to save yourself from permanent extinction. When some kamikaze driver runs a red light and speeds into your direct line of travel, a deficit in reaction time could quite literally mean the difference between getting home safely or being fatally maimed beyond recognition.
Muldoon and his team tested the subjects’ visuomotor speed by repeatedly having them press a button as quickly as possible whenever a solid square was displayed in the center of a blank computer screen. The researchers found that the mean total reaction time of men in the lowest category of blood cholesterol (average 152 mg/dl) was 12.7 milliseconds slower than that of men in the highest category (average 242 mg/dl).
In order to put these results into better perspective, the researchers decided to compare this difference with the decline in reaction time that occurs during normal aging. They found that, on average, visuomotor speed increased 0.09 milliseconds for each year of aging. Therefore, between ages thirty and fifty-nine, the cumulative increase in reaction time would be around three milliseconds. In other words, the difference in reaction time between the highest and lowest cholesterol categories was several times greater than that caused by three decades of aging! [14]
This is in no way the first time that low cholesterol levels have been associated with poorer cognitive performance. In a previous study, Muldoon and his team found that individuals with low total and LDL cholesterol levels performed poorer in a test that involved putting sets of blocks together to match patterns on cards [15].
A UK study published in 1995 found that low blood cholesterol levels in college students were associated with slower movement and slower decision times [16].
As part of the NHLBI’s Twin Study, researchers measured the blood cholesterol of forty-four sets of twins, then followed their cognitive status over the next five years. Among monozygotic twins displaying a discordant decline in a test of information processing speed, the decliners had lower serum cholesterol levels than their non-declining siblings [17].
In eastern Finland, an examination of 980 men and women aged sixty-nine to seventy-eight found that low cholesterol levels were significantly associated with Alzheimer’s disease [18].
Cause or Effect?
The question that begs to be asked, of course, is whether the relationship between low cholesterol and poorer cognitive function is one of direct causality or merely a statistical association. To answer this question, one would need data from controlled clinical trials in which cognitive function was measured before and after cholesterol-lowering treatments.
Luckily, researchers have conducted several such studies.
In one of these, healthy subjects were randomized to receive either a low-fat or standard diet for twelve weeks. Performance on a sustained attention task was significantly worse among those who reduced their cholesterol during the trial [19].
A 1992 double-blind, placebo-controlled trial found that healthy young men randomized to receive the popular cholesterol-lowering drug lovastatin (Mevacor) displayed significant deterioration in divided attention (the ability to simultaneously focus on multiple tasks and stimuli), vigilance (the ability to sustain attention) and global performance (a more general assessment of cognitive function). These changes were seen after only three weeks of treatment [20]. As with visuomotor speed, the ability to maintain divided attention is essential for safe driving.
In 2000, Muldoon and his colleagues reported the results of a double-blind, placebo-controlled trial that assessed cognitive function and psychological well-being in healthy adults randomly assigned to receive either lovastatin or a placebo. At the start and at the conclusion of the study, subjects were given a battery of tests assessing attention, psychomotor speed, mental flexibility, working memory, and memory retrieval. After six-months’ month follow-up, the placebo group had improved significantly in all five domains of cognitive function, but the lovastatin group improved only on memory recall tests [21]. When Muldoon and his team subsequently performed another study, this time using simvastatin, they obtained similar results. Failure to improve on cognitive tests was observed with both ten and forty milligram doses of simvastatin [22].
The ability of cholesterol-lowering treatments to impair reaction time and mental focus goes a long way towards explaining the well-documented increase in accident risk among individuals with low cholesterol levels [21].
Meddling Where One Shouldn’t
At the end of the day, the association between low cholesterol and increased mortality should not come as a big surprise to anyone with even a smidgen of knowledge in the areas of physiology and biochemistry. There is an optimal range for just about every substance in the body, be it minerals such as potassium and sodium, vital hormones like testosterone and estrogen, or even water. Both excessive and insufficient amounts of these substances can disturb the body’s finely tuned symphony of metabolic processes, increasing the likelihood of illness and disease. Growth hormone, for example, is vital for optimal health, but individuals who secrete excess amounts are at higher risk of experiencing abnormal bone growth, the development of Neanderthal-like facial features, organ enlargement, diabetes, cardiovascular disease and colon cancer. A deficiency of growth hormone, on the other hand, leads to accelerated aging, organ atrophy, poor immune function, impaired growth and recovery, and body fat gain.
Witness also the disruption caused by abnormal levels of thyroid hormones. Excessive thyroid hormone secretion is often characterized by jitteriness, shaking, increased nervousness and irritability, rapid heart beat and palpitations, increased sweating, weight loss, fatigue and exhaustion. Insufficient thyroid output, in contrast, results in weight gain, dry skin and hair, lowered body temperature that causes one to continually feel cold, heavy menstrual periods, constipation, forgetfulness and other signs of mental impairment.
Clearly, interfering with the levels of fundamentally important substances in the body is not a matter to be taken lightly. Advocates of the lipid hypothesis appear to have given little thought to this elementary fact before embarking on their fanatical quest to lower the population’s cholesterol, even though this substance is a vital component of every single cell in the human body, forms the raw material for some of our most important hormones, and plays a vital role in digestion and mental function.
In the next chapter, we’ll find out why autopsy studies and animal experiments further highlight the spurious nature of the lipid hypothesis.
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Irrelevant Rabbits and
 the Ungrateful Dead
Why autopsy and animal studies do not support the lipid hypothesis
“What luck for the rulers that men do not think.”
Adolf Hitler
The medical profession would have us believe that high blood cholesterol causes heart disease by triggering the build-up of atherosclerotic plaque along the arterial wall. This plaque then allegedly grows to the point where it blocks blood flow to the heart, at which point we receive our just punishment for the heinous crime of eating butter, whole eggs and untrimmed meats.
If cholesterol did indeed cause atherosclerosis, then one would logically expect post-mortem examinations of heart attack victims to find a strong correlation between blood cholesterol levels and the degree of plaque build-up in their coronary arteries.
The first post-mortem study to examine this possibility was conducted in 1936, by Kurt Landé and Warren Sperry. In a thorough and methodical investigation, they analyzed the blood cholesterol content of individuals who had died suddenly from violent death, and compared them to the degree of atherosclerosis in the aorta. Responsible for channeling blood as it leaves the heart, the aorta is the biggest artery in the body, and a common site of atherosclerosis. After excluding all cases where there was any sign of preexisting organ damage, apart from that caused by the fatal injury or atherosclerosis, they were left with one hundred and twenty-three individuals ranging in age from eleven to eighty. Landé and Sperry could not find any relationship between the level of blood cholesterol and the lipid content of the aorta. They wrote: “No relationship was evident, and it is concluded that the incidence and severity of atherosclerosis are not directly affected by the level of cholesterol in the blood serum per se” [1].
In the early sixties, as the anti-cholesterol, anti-animal fat campaign gathered steam, similar studies were performed confirming Landé and Sperry’s findings. In India, researchers examined 200 autopsied individuals who had died suddenly, who had no recent history of illness, who showed no evidence of organic disease, and for whom blood samples were available within sixteen hours of death. Again, no correlation could be found between serum cholesterol values and the amount and severity of atherosclerosis. The Indian researchers also compared cholesterol readings from blood taken before and after death, and found that both were closely correlated as long as the post-mortem sample was taken within sixteen hours of death [2]. This was an important validation of Landé and Sperry’s work, whom critics had tried to discredit by claiming that post mortem cholesterol levels were not a reliable reflection of those seen prior to death.
In 1963, the results of post-mortem examinations performed on forty-two war veterans residing at the Westminster Hospital in London, Canada were published [3]. Cholesterol values obtained soon after death were again shown to correlate accurately with those obtained before death. And once again, there was no correlation between serum cholesterol and the severity of atherosclerosis in the coronary arteries. Nor was there any correlation between serum cholesterol levels and the cholesterol content of either coronary or cerebral arteries. In fact, when the authors searched for features of CHD that were demonstrable at autopsy, such as blood clots, death of heart muscle and coronary insufficiency, they found those displaying these characteristics actually had a lower mean cholesterol level than those in whom these features were absent.
The authors were compelled to make mention of one of the patients, who over a nine-year period displayed a mean cholesterol level of 111mg/dl. Despite this extremely low value, he exhibited severe coronary atherosclerosis and a very high lipid content in the artery wall (the third highest value amongst all those autopsied). The fact that this individual possessed cholesterol levels that would bring forth a reassuring smile from the average physician was of little consolation—his arteries were in terrible shape!
The Westminster Hospital researchers are not the only ones to have observed severe cardiovascular disease among those sporting extremely low cholesterol levels. In his book Heart Frauds, Charles T. McGee, MD. cites the case of a patient who had suffered a stroke and a heart attack shortly before consulting with him—despite a cholesterol level of only 115 mg/dl. Ironically, this very low cholesterol reading automatically prompted the pathology lab’s computer to print out:
“THIS PATIENT IS AT VERY LOW RISK FOR ATHEROSCLEROSIS”.
[4]
In 1962, an autopsy study by Polish researchers found that two-thirds of those who died with confirmed atherosclerosis had serum cholesterol levels in the normal to low ranges. When the researchers dissected the patients’ arteries, they could find no relationship between blood cholesterol and the cholesterol content of arterial plaque. The factor showing the strongest association with atherosclerosis was age [5]. As we grow older, even the fittest amongst us accumulate at least some plaque build-up in our arteries. The key is to prevent this plaque build-up from developing to the point where it can severely obstruct arteries and initiate a coronary event. Because they have no correlation with the severity of atherosclerosis, nor the cholesterol composition of plaques, fretting over blood cholesterol levels does not in any way assist the attainment of this goal. Subsequent autopsy studies from Gautemala and the U.S.A. have further underscored this fact [6,7].
Of the post-mortem studies that have claimed a relationship between serum cholesterol and atherosclerosis, the best correlation coefficient any of them could muster was a meager 0.36 [8-11]. For those not mathematically inclined, a correlation coefficient is a measure of the strength of the relationship between two variables (in this case, serum cholesterol and atherosclerosis). The correlation coefficient scale ranges between -1 to 1, with 1 being a perfect correlation. A correlation coefficient of 0.36 is desperately weak and can hardly be used to support claims for a ‘significant’ association.
The Irrelevance of Animal Studies
Many readers are no doubt wondering how cholesterol originally came to be implicated in the development of CHD. The earliest seeds of the lipid hypothesis were sown in 1908, when Russian researcher M.A. Ignatovsky fed a diet of protein-rich animal foods to rabbits. When the rabbits developed cholesterol-rich deposits in their arteries, he speculated that dietary protein may have been responsible. Just a few years later, fellow Russians N.W. Wesselkin and Nikolai Anitschkov decided to examine the possibility that dietary cholesterol, not protein, was the cause of the arterial plaque seen in Ignatovsky’s rabbits. Instead of high protein foods, they added cholesterol to the rabbits’ diet, and noted that their blood cholesterol levels rose dramatically. Examination after autopsy again revealed the formation of fatty deposits in the animals’ arteries [12].
Subsequent studies over the years have shown that high fat diets cause similar arterial deposits in such species as chickens, guinea pigs, pigeons, parrots, goats, rats and mice. The problem is that these animals are either totally or primarily herbivorous creatures that have evolved on low-fat plant-based diets, and it is quite a leap of faith to extrapolate results from such species to omnivorous human beings. Studies with carnivorous animals such as cats, dogs and foxes have failed to reproduce the results obtained in the early rabbit studies. Cholesterol-feeding experiments with dogs completely fail to induce arterial deposits unless their thyroid glands are either removed or neutralized with thyroid-suppressing drugs beforehand [13]. High amounts of cholesterol appear to be readily metabolized by carnivorous animals, whereas herbivorous animals may not be equipped to metabolize large amounts of dietary cholesterol or animal fat, both of which are absent from plant foods.
In addition, the fatty deposits seen in susceptible animals’ arteries are similar but not identical to the atherosclerotic lesions seen in human CHD patients. Rabbit lesions resemble those of early stage human arteriosclerosis, but they do not develop more advanced types of plaques. The distribution pattern of these lesions also differs considerably from humans, occurring at locations in the aorta that are uncharacteristic of human arteriosclerosis.
Perhaps most telling of all is the fact that when rabbits are force-fed cholesterol and fat-rich animal foods, their blood cholesterol values skyrocket to astronomical levels, far higher than those ever seen in human beings. Cholesterol does not just accumulate in their arteries but permeates the organs, causing fatty build-up in the kidneys and liver, yellowing of the eyes, and loss of fur. Unless sacrificed beforehand, these animals die from a loss of appetite that leads to emaciation and starvation, not from a heart attack. The fallacy of extrapolating the results of such studies to humans was extensively highlighted by one critical scientist way back in 1935 [14], but many researchers continue to cite these irrelevant animal studies as ‘proof’ that saturated fat and cholesterol are damaging to humans!
In human beings, cholesterol consumption does not cause the astronomical blood cholesterol elevations seen in rabbits. In fact, dietary cholesterol has hardly any effect on blood cholesterol at all because the body readily accommodates changes in dietary cholesterol intake simply by increasing or decreasing its own output as required. An extensive review of 167 cholesterol-feeding studies confirms that the increase in blood cholesterol induced by dietary cholesterol is negligible and has no association with CHD risk [15].
Drop the Monkey
Some lipid theorists eagerly point to experiments that have shown saturated fat feeding to produce atherosclerosis in monkeys. Because primates are our closest animal cousins, these folks believe any agent which causes atherosclerosis in monkeys must surely do the same in humans.
Wrong.
In experiments with African Green monkeys, researchers have repeatedly found that omega-6-polyunsaturated fats cause less atherosclerosis than saturated and monounsaturated fats [16-18]. If monkey experiments were a valid proxy for humans, this would mean that we should all start cutting monounsaturated and saturated fats from our diets, replacing them instead with polyunsaturated omega-6 fats. As you will learn in coming chapters, evidence from studies involving real live humans indicates that such a strategy can have disastrous consequences, by actually increasing the risk of heart disease and cancer!
When researchers pulled cholesterol from the diets of rhesus monkeys, but did not reduce the high level of saturates they were consuming, they observed a significant drop in cholesterol and regression of atherosclerosis in the animals [19]. This indicates that the cholesterol-raising and atherogenic factor was cholesterol itself, not saturated fat. In humans, however, dietary cholesterol has almost no effect on serum cholesterol, so why should we believe it has any effect on atherosclerosis—especially when dietary cholesterol restriction, just like saturated fat restriction, has completely failed to lower CHD mortality in humans? (See Chapter 8). Clearly, these monkey experiments have little relevance to humans.
What these animal studies do prove is that every species should consume the diet it evolved to eat. For optimal health, herbivorous animals should eat a herbivorous diet while carnivores should subsist on meat; left to their own devices in their natural habitat, that is exactly what they do. Humans are a unique species. We are omnivorous creatures that have evolved over the last 2.4 million years to eat fresh, minimally processed animal and plant foods, yet thanks to industrial processing and the promotional efforts of food companies and health authorities, we willingly eat all manner of highly refined and processed foodstuffs, often in the erroneous belief that by doing so we are benefiting our health.
Even Lipid Hypothesists Have Poor Regard for the Lipid Hypothesis
The complete failure of autopsy studies to reveal any noteworthy correlation between cholesterol and atherosclerosis lends further support to the contention that cholesterol is not a cause of heart disease. Any relationship between cholesterol and CHD cannot be anything more than a secondary association. Even leading proponents of the lipid hypothesis, during rare moments of candor, admit as much. Writing in the prominent medical journal Lancet, William Kannel (director of the Framingham Study) and Tavia Gordon (who headed another large-scale CHD study) stated that: “Serum cholesterol is not a strong risk factor for CHD, in the sense that blood pressure is a strong risk factor for stroke or cigarette smoking is a risk factor for lung cancer”
[20].
Frederick Stare, a former AHA member who, via his syndicated column in the Los Angeles Times, wholeheartedly recommended the liberal use of cholesterol-lowering polyunsaturated oils to millions of Americans, wrote in a 1989 letter to the Journal of the American Medical Association: “The cholesterol factor is of minor importance as a risk factor in cardiovascular disease. Offar more importance are smoking, hypertension, obesity, diabetes, insufficient physical activity, and stress.” He further stated that “the cholesterol content of the diet has only a minor effect on the total cholesterol content of the blood”, and that the National Cholesterol Education Program was “most unfortunate, because it gives undue emphasis to a minor risk factor in cardiovascular disease and thus false hope to millions of individuals.” [21]
Of course, these statements appeared in medical journals rarely read by journalists, the public and—sadly—a significant portion of medical professionals. Such statements are never included in the enthusiastic press releases, public announcements and advertisements that help keep the anticholesterol juggernaut steaming along.
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The Vilification of Saturated Fat
How selective science gave birth to the anti-fat theory
“There are liars, damn liars, and then there are statisticians.”
Kurt Oster, M.D.
Most of the evidence supposedly incriminating saturated fat as an instigator of heart disease comes from epidemiological, or population-based, studies. Advocates of the lipid hypothesis are extremely fond of pointing to populations that eat diets low in animal fats and whom experience low rates of CHD. For some strange reason, their enthusiasm suddenly fades when it comes to discussing the numerous populations that consume high-saturated fat diets yet enjoy low rates of CHD.
Epi-what?
The field of epidemiology examines the statistical relationship among populations between the prevalence of a phenomenon, in this case CHD, and the occurrence of those factors that are hypothesized to cause the phenomenon. If, for example, we notice that CHD is consistently more common in populations that eat large amounts of saturated fat, and less frequent in populations with low saturated fat consumption, then we have established an epidemiological association. This association would give us reasonable grounds for suspecting that saturated fat may be a possible culprit in the causation of CHD.
Suppose for a moment we did find a consistent relationship between CHD and saturated fat consumption. No matter how strong the association appeared to be, it still does not in any way ‘prove’ that saturated fat causes CHD. There always exists the very real possibility that some other as yet-unidentified confounding factor is the true culprit. After all, it is no secret that populations consuming higher amounts of saturated fat also tend to consume more refined carbohydrates, vegetable oils, hydrogenated fats, processed foods, and contain a larger proportion of sedentary and chronically stressed individuals. As we shall learn in later chapters, all of these factors have been implicated in the development of CHD. How do we know whether it is saturated fat or these other factors that is responsible for any observed relationship between diet and CHD?
Epidemiological evidence can provide useful leads and point to areas where further study is warranted, but because of the multitude of possible confounding influences, it should never be taken as conclusive proof of anything. To be accepted as causal, a relationship must have a plausible explanation and be readily and repeatedly demonstrable in carefully controlled clinical trials (which are fully discussed in Chapter 8). When it comes to fulfilling these important criteria—consistency, plausibility, and clinical demonstrability—the epidemiological evidence linking saturated fat with CHD fails on all counts.
The Birth of the Anti-Animal Fat Movement
The Twentieth Century saw CHD emerge from relative obscurity to become the leading cause of death in America and most other modernized nations around the world. Researchers, governments, the medical profession, and the general public all desperately wanted to know why.
Researchers knew that dietary cholesterol had produced dramatic blood cholesterol elevations in early animal experiments, and that these cholesterol elevations were accompanied by the build-up of ‘fatty deposits’ in the animals’ arteries. Some of these researchers began to speculate that the same process could be occurring inside humans. One such investigator was a gentleman by the name of Ancel Keys.
It was during the 1950’s that the late Keys first proposed that saturated fat and cholesterol were responsible for the widespread prevalence of heart disease in modernized nations such as America. He set out to ‘test’ his hypothesis by comparing the correlation between fat intake and coronary mortality in various countries. Although reliable food intake data was available for twenty-two countries at the time, Keys chose a mere six of these to examine the link between fat, cholesterol and heart disease. Using this limited data, Keys was able to demonstrate a perfectly curvilinear correlation between coronary mortality and fat intake [1].
The fact that Keys ignored data from sixteen other countries did not go entirely unnoticed—numerous researchers criticized the Minnesota researcher for allegedly selecting countries that fit his hypothesis, and conveniently ignoring those that did not. George Mann, a University of Vanderbilt researcher highly critical of the lipid hypothesis, discovered that Keys had deleted countries from his study where the data supported physical activity as the most accurate predictor of heart disease risk.
When researchers analyzed all twenty-two countries that had nutrient intake information available at the time of Keys’ analysis, the correlation between fat, cholesterol and heart disease disappeared [2]. Instead of a perfectly uniform pattern, the resultant graph looked more like the holes on an old dartboard—all over the place!
Professor John Yudkin from the University of London also decided to examine the strength of the epidemiological association between dietary fat and CHD. Using data from fifteen countries, he examined the link between various dietary factors and CHD. Yudkin’s suspicion that proponents of the lipid hypothesis were “quoting only those data which support their view” was readily confirmed by his analysis, which appeared in a 1957 issue of The Lancet
[3].
The British researcher found that countries with similar fat intakes exhibited a marked divergence in CHD mortality. West Germany, for example, had a similar per capita fat intake to Finland, while residents of the Netherlands and Switzerland had a slightly higher fat intake than the Finns. CHD mortality, however, was three-fold higher in Finland than in the aforementioned countries. A similar disparity was seen when the U.S.A., Canada and Australia were compared to Sweden and Norway. Despite almost identical per capita total fat intakes, coronary mortality in Canada and Australia was almost three times higher than in the two Scandinavian countries. In the U.S., CHD mortality was four times higher. The notion that fat was the over-riding determinant of heart disease risk appeared rather fanciful in the face of such extreme variations in CHD mortality.
Yudkin’s analysis was far more extensive than Keys’—he examined not only total fat intake, but also fat as a percentage of calories, the influence of different types of fats, and the possible role of carbohydrates and protein. Despite claims that animal fats were particularly harmful, he found that their association with CHD was even weaker than that observed for total fat. Out of all the dietary factors that Yudkin examined, the one showing the strongest association with CHD was sugar.
Yudkin did not limit his analysis to dietary factors. He also examined the association between CHD and various markers of prosperity. He found that the strongest predictor of coronary mortality among countries was the level of TV and radio ownership, followed closely by car ownership. It goes without saying that electrical appliances and motor vehicles do not, in and of themselves, cause heart disease, but their widespread use among a population does reflect the adoption of a predominantly sedentary lifestyle pattern. We now know that physical inactivity directly promotes heart disease via accelerated degeneration of the cardiovascular system. Indeed, statistics available at the time showed increased CHD incidence among those engaged in professional, sedentary-type occupations.
Yudkin noted that CHD appeared to be a disease of affluence, increasing with rising per capita income. He also observed that affluent countries tended to have higher per capita total calorie intakes, a phenomenon that served to amplify the negative effects of physical inactivity. Yudkin concluded that the overwhelming focus on dietary fat was highly inappropriate, because CHD was a multi-factorial disease, caused not by one single dietary agent, but a combination of deleterious influences that were most prevalent among residents of modernized, prosperous nations.
Some years later, in 1978, Professor Michael Marmot analyzed forty years’ worth of mortality trends in England and Wales and found that mortality from coronary heart disease had become progressively more common in working-class men and women than in those from the middle and upper classes. The change in social-class distribution correlated with relatively more smoking, and a shift towards greater refined carbohydrate consumption, as reflected by higher consumption of sugar in the lower classes. There was no correlation between the shift in heart disease mortality and change in the social-class pattern of fat consumption [4].
In 1992, the International Journal of Epidemiology published data from the Food and Agriculture Organization and the World Health Organization showing the relationship between animal fat consumption in twenty-seven countries around the world. Of the eighteen countries that displayed increased per capita animal fat consumption during the period 1961 through to 1985, eleven experienced declines in CHD mortality between 1972 and 1984! [5]
Just Getting Started
Despite attracting much criticism for his highly questionable research methods, Keys’ six-country analysis of 1953 proved to be but a mere warm-up. In 1958, he launched a massive follow-up project known as the Seven Countries study, which further explored the proposed link between fat, cholesterol, and heart disease. Once again, the seven countries (Finland, Greece, Italy, Japan, Yugoslavia, the Netherlands, and the U.S.A.) were selected by Keys. Groups of men residing in all these countries were examined at the start of the study then followed for ten years.
Comparisons between these handpicked countries showed that saturated fat was the best predictor of heart disease risk. Within countries however, the alleged association disappeared. This is an important point, because comparisons within nations, where the residents experience similar environmental, cultural, economic and political conditions, are less likely to be swayed by confounding variables than those between different nations.
Inside countries, cardiovascular mortality varied widely between regions, despite similar dietary habits and risk factors. In Finland, CHD deaths were four times higher in Karelia than in Turku, even though similar diets were consumed in both regions. In Greece, Cretans experienced a far lower incidence of CHD than residents of Corfu, despite similar saturated fat intakes. ECG readings also showed no correlation between diet and heart disease risk. Unlike the clinical diagnosis, which was conducted by local doctors with varying degrees of competence, all electrocardiograms were analyzed in the American study center.
The study also claimed an association between serum cholesterol levels and heart disease. The lowest cholesterol levels were found amongst the Japanese, who experienced a far lower incidence of coronary deaths than the U.S. and Finland, the two countries with the highest mean serum cholesterol readings. However, the lowest rates of heart disease in the study occurred amongst the residents of Crete, in Greece, whose average cholesterol levels were positioned right between the middle of the two extremes. The Cretans, in fact, were the healthiest participants in the entire study, experiencing the lowest death rates not just from heart disease, but all causes.
The Cretans had an average serum cholesterol of 202; across Greece, on the island of Corfu, cholesterol levels were 198, yet coronary deaths were five times higher than those seen in Crete. In Crevalcore and Montegiorgio, two different districts in Italy, mean serum cholesterol levels were identical, yet death rates from heart disease were 2.5 times higher in the former than the latter. In Rome, Croatia and the Netherlands, serum cholesterol also showed no relationship with CHD mortality. As with saturated fat, cholesterol levels within nations were not a reliable indicator of heart disease risk [6].
Despite these findings, Keys claimed his study showed that low cholesterol levels and a low fat intake, especially from saturates, reduced heart disease risk. Numerous researchers challenged his conclusions, but Keys’ low fat theory received much wider publicity. Keys was a nutrition advisory committee member of the highly influential American Heart Association, and his erroneous theories were officially incorporated into AHA dietary guidelines in 1961 [7], heralding a long tradition in which mainstream authorities would selectively cite epidemiological research of questionable validity.
As it turns out, the fifties gave birth to a whole lot more than rock’n’roll; it is Keys who is widely credited with beginning the anti-saturated fat movement, despite the many inconsistencies in his arguments.
Customizing the Statistics
Dr. Malcolm Kendrick, a researcher and physician from the UK, points out that if Keys had chosen to use:
 
	Finland
	Israel
	Netherlands
	Germany
	Switzerland
	France
	Sweden

instead of:
 
	Italy
	Greece
	Former Yugoslavia
	Netherlands
	Finland
	U.S.A.
	Japan

—he would have obtained the exact opposite result—namely, the more saturated fat and cholesterol consumed, the lower the risk of CHD! [8]
So why did Keys choose to conduct such a highly selective and misleading analysis? The answer may lie in events that transpired in 1954, when the World Health Organization held its first Expert Committee on the Pathogenesis of Atherosclerosis to consider the flourishing ‘epidemic’ of CHD. Many leaders in the field of CHD research had assembled in Geneva, including such notables as Paul Dudley White of Boston, Gunnar Bjork of Stockholm, Noboru Kimura of Japan, George Pickering of Oxford, and one Ancel Keys of Minnesota.
Ancel Keys, known for his sharp, blunt, and biting commentary, was reportedly true to form at the conference. But when the outspoken Minnesotan confidently put forth his dietary theory of heart disease at this hallmark gathering, he was greeted with considerable skepticism. Henry Blackburn, a long time collaborator of Keys, recalls that the researcher was “flabbergasted to find that his ideas were not accepted on the spot”.
British professor George Pickering interrupted Keys’ presentation with a query something along these lines: “Professor Keys, would you be kind enough to cite for us the principle piece of evidence that you think supports this diet-heart theory of yours?”
At this crucial moment, Keys, not usually at a loss for words, was caught off guard. Blackburn recounts: “…Ancelfell into a trap, he made a mistake; he cited a piece of evidence and they were able to destroy it. Instead of citing ‘well, this theory’s based on a body of evidence that we’ve seen here and here from the clinic, from the laboratory, and from comparing populations’, he didn’t make his case. He cited a piece-destroyed. He got up from being knocked to the ground and went out saying, ‘I’ll show those guys,’ and designed the Seven Countries Study”
[9].
Keys was reportedly “so stung by this event that he left the Geneva meeting intent on gathering the definitive evidence needed to establish or refute this Diet-Heart theory”
[10].
To avenge the humiliation and ridicule he received at the World Health Organization conference, it appears that Keys became hell-bent on proving his theory at all costs. A massive cross-country study, featuring only countries whose data confirmed his hypothesis, was just the ticket to the supportive evidence he so desperately needed. And so the Seven Countries study was born.
It is absolutely reprehensible that one man’s misguided quest for personal redemption was allowed to irrevocably alter the entire course of modern medicine. As Kendrick points out, if someone approached a research council today to seek approval and funding for a study as limited and biased as the Seven Countries study, they would be laughed into oblivion. And rightly so. Personal vendetta or not, good science involves arriving at a conclusion only after one has considered all the available evidence, not just that which supports one’s predetermined conclusions.
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The Studies You Weren’t Told About
The research linking saturated fat with low rates of CHD and stroke
“History is the version of past events that people have decided to agree upon.”
Napoleon Bonaparte
While proponents of the lipid hypothesis incessantly claim that populations with the lowest saturated fat consumption enjoy the lowest rates of heart disease, numerous epidemiological investigations have revealed just the opposite. Researchers have provided us with examples of populations the world over that enjoy extremely low rates of heart disease yet consume large amounts of saturated fat. They have also shown that low saturated fat intakes do not in any way explain the lower incidence of cardiovascular disease in Japan and the Mediterranean.
The Mediterranean Diet: Fact Versus Fiction
The observation that certain Southern European countries experience lower than average rates of heart disease has created considerable interest in the so-called ‘Mediterranean Diet’. Being the product of Italian parentage, my curiosity was naturally aroused by the growing publicity awarded to this concept, and I read with interest the descriptions of an allegedly typical Southern European diet. Fresh fruit, vegetables, olive oil, red wine, and legumes, it was stated, were common staples of the diet, and I knew this to be true at least of Italian diets. But when I read claims that a typical Southern European resident ate a low fat diet, with minimal consumption of saturated fat-containing animal foods, I simply rolled my eyes and shook my head.
Anyone even remotely familiar with Italian, French or Greek food knows it is anything but lean. I vividly recall childhood visits to my Grandparents’ farm, where my loving Nonna (Italian for Grandma) would feed us sausages, made from pork or veal, and freshly laid eggs. Homemade cheese and salami were also a regular part of my grandparents’ diet, as were chickens, pheasants and pigeons. Beef, pork and poultry were eaten in their entirety - surgically trimming the fat from meat or removing skin from poultry was unheard of, and no doubt would have been frowned upon as both strange and wasteful. Lard was frequently used when cooking, and generous amounts of olive oil were frequently added to sauces, salads and vegetable dishes.
My grandparents were not an isolated case, for virtually all of their generation, who had migrated from the same area of Italy, ate pretty much the same way. This was not an eating pattern they spontaneously developed after emigrating—it was the staple diet they had consumed back home in their native Calabria, in Southern Italy. Far from being riddled with illness, Italians of this generation tended to be hardy, robust and long-lived. It was amongst the following generation, who took to sugar, polyunsaturated oils and other processed foods with far more vigor than their elders, that heart disease occurred with much more frequency, and at an increasingly younger age.
Southern Italians are not the only Mediterraneans with a taste for fat-rich foods. Across the Adriatic, high fat foods like lamb, pork and feta cheese are a central feature of Greek cuisine, while the French are well known for their generous consumption of saturated fat. The so-called ‘French Paradox’ describes the fact that high saturated fat consumption in France is accompanied by an especially low rate of heart disease mortality, an extremely puzzling observation to those inculcated with the low fat doctrine. Saturated fat consumption in France is almost double that seen in the U.S., yet CHD death rates in the former are less than half of those in the latter.
Avid consumption of antioxidant-rich red wine by the French has frequently been cited as an explanation for this alleged paradox, but does not satisfactorily explain the difference. After all, the Italians are also fond of red wine, with a per capita wine consumption similar to that of the French. Yet CHD death rates in Italy, while notably lower than those in the USA, are still significantly higher than those seen in France.
So what else do the French do differently when it comes to diet? Well, compared to Americans, the French consume, on average, seventy-eight percent less calories from nutritionally void, blood sugar-boosting sweeteners such as table sugar. They consume four-and-a-half times as much butter, whereas Americans consume far higher amounts of unsaturated vegetable oils, mostly in the form of polyunsaturated soybean oil and margarine. While other Mediterranean countries with low rates of CHD, including Greece, Italy, Portugal and Spain, also consume high amounts of unsaturated fats, these come mostly from monounsaturate-rich olive oil. While all these countries have lower rates of CHD than the USA, none can match France, where saturated fat consumption is the highest.
In all of the aforementioned Southern European countries, the consumption of animal fat rose significantly between 1961-2000. Total fat intake also rose substantially during this period, contradicting popular depictions of the Mediterranean as some sort of low-fat nirvana. The increase in both total and animal fat consumption has been accompanied by an increase in CHD mortality in Spain and Greece, but a reduction of such deaths in France, Italy and Portugal [1]. The notion that a low-saturated fat diet contributes to the low rate of heart disease seen amongst inhabitants of southern Europe appears to be nothing more than wishful thinking.
The East African ‘Paradox’
The famous Masai tribes people of Kenya are yet another refutation of the lipid hypothesis. These nomads are a lean people who have survived as shepherds for thousands of years. Most of us in the West would consider their diet to be, well, a little extreme. The Masai thrive on fat-rich milk, with male tribesmen consuming over three liters of full cream milk daily. To say the Masai also enjoy a good steak now and then would be something of an understatement; on market days or occasions of celebration, Masai males have been observed to devour huge amounts of meat—between two to five kilograms (4.5-11 pounds) each of fatty beef in a single sitting!
While young and elder Masai do eat some plant foods, custom dictates that Masai males between the ages of twelve and thirty adhere strictly to this diet of milk and meat, which may be supplemented with fresh cattle blood during the dry season. The fat intake of these young men would have most low-fat gurus choking on their rice cakes; thanks to their substantial intake of fatty milk and meat, Masai warriors average a hefty 300 grams of animal fat daily [2].
In the 1960’s, Professor George Mann decided to visit Kenya and examine the effect of such a diet on the cardiovascular health of the Masai. According to prevailing wisdom, heart disease should have been rampant amongst the Masai people, but Mann encountered a slim and extremely fit population virtually free of CHD [3]. When he examined their blood cholesterol he found one of the lowest average levels ever measured in any population. Most Masai males had serum cholesterol values below 160, a striking contradiction to the assertion that high animal fat diets automatically lead to elevated cholesterol levels [2].
Supporters of the cholesterol hypothesis speculated that this must have been due to some sort of genetic aberration, so researchers decided to compare serum cholesterol values between rural and urban Masai. Examination of Masai males who had moved to the city of Nairobi, exposed to a more ‘refined’ urbanized diet and sedentary lifestyle, showed an average serum cholesterol level twenty-five percent higher than their cattle-herding counterparts [4]. Genetic factors could not solely explain the Masai’s low-cholesterol levels, for they appeared to be just as prone to environmental influences on cholesterol levels as the rest of us.
When Mann examined the hearts and aortas of deceased Masai males and compared them to age-matched autopsied Americans, he found that atheromas (advanced arterial plaques) were almost non-existent in the former and commonplace in the latter. Mann could also find no evidence of myocardial infarction in the Masai hearts he studied [5]. An athletic people in outstanding physical condition, Mann believed an important factor in the absence of CHD amongst the Masai was the above average size of their coronary arteries. Mann observed that in males aged between fifteen and thirty, fibrous plaque build-up in the arteries tended to stabilize and remain at a constant level, before continuing to advance after age thirty.
It is interesting to note that the period between twelve to thirty years of age is the period where both fat intake and physical activity are at their highest amongst the Masai. Whilst men in this age bracket are bound to a diet of milk and meat, Mann noted that young and elder Masai outside of this group were both less active and did partake, to a small extent, in processed food items such as flour, sugar, confectionery and shortening. Mann’s first-hand observations of the Masai convinced him that the lipid hypothesis was “the public health diversion of this century… the greatest scam in the history of medicine.” [6]
A few years later, another group of American researchers performed similar autopsy examinations on deceased Masai and confirmed “the paucity of atherosclerosis” documented by Mann [7].
Shortly before Mann’s visit to Kenya, Dr Gerald Shaper from the Makerere College Medical School in Uganda studied another tribe a little further north, the Samburus. Like the Masai, the Samburus have little regard for plant foods and consume an extreme high fat, high protein diet of milk and meat. Whilst they eat less meat than the Masai, the Samburus tend to consume far more milk. Samburu warriors and elders may consume between four-and-a-half to seven liters of high fat milk in a single sitting. During the wet season when grass is abundant and their cattle consequently produce more milk, they will do this twice a day. This amount may drop to a ‘mere’ two to three-and-a-half liters daily during the dry season.
As a result of their copious milk intake, the slender Samburus are anything but lightweights when it comes to fat consumption, with males consuming up to four hundred grams of animal fat daily. Again, if the lipid hypothesis had any merit, the record-breaking fat intake of the Samburus would be accompanied by sky-high cholesterol levels and astronomical rates of heart disease. Shaper found the exact opposite. Similar to the Masai, the slim, athletic Samburus displayed both low serum cholesterol levels and a notable absence of CHD [8].
You may be thinking that a high level of physical activity was responsible for the low rates of CHD among these east African nomads, who walked up to thirty miles a day. That no doubt helped, but not because it was countering any purported harmful effects of saturated fat. After all, heavy physical activity did not help the population of North Karelia, Finland in the 1960’s. Despite a high proportion of lumberjacks and farmers, residents of this isolated community suffered one of the highest CHD rates in the world. The population of St. Helena, where motorized transport was rare and the residents were forced to transverse the hilly landscape by foot, was also observed to suffer from a high rate of CHD during the sixties. Fat consumption was relatively low in St. Helena, but sugar consumption was high [9].
Coconuts and Cholesterol: The Pacific Island ‘Paradox’
During the 1960’s researchers also began studying the inhabitants of Pukapuka and Tokelau, two tiny atolls in the South Pacific. The most abundant staple of the Pukapukan and Tokelaun diet is coconut, which is eaten at just about every meal. Coconut is unique among plant foods in that it is very high in saturated fatty acids, even more so than animal fats. Researchers found that the Pukapukans and Tokelauans obtained thirty-five percent and fifty-three percent, respectively, of their daily calories from fat, which, due to their high coconut consumption, was almost entirely saturated. The islanders consumed a diet that went against everything advocated by the lipid theorists—and were all the better for it. Researchers noted a complete lack of cardiovascular disease amongst the Pukapukans and Tokelauans [10]. In fact, degenerative disease of any type was remarkably low amongst the islanders.
It is interesting to note the average serum cholesterol level amongst the Tokelauans was 240, excessively high according to current guidelines. Despite their exemplary health, if the Tokelauans walked into a doctor’s surgery today for a routine check-up they would likely be urged to commence lipid-lowering therapy to reduce their ‘elevated risk’ of CHD!
Again, those who believe in the cholesterol theory may be tempted to rationalize away the good health of the islanders as a genetic phenomenon. However, observations of islanders who had moved to New Zealand, where they consumed a western diet high in refined foods, showed unfavorable blood lipid changes, increased blood pressure, and far higher rates of ailments like diabetes and gout. The incidence of these illnesses increased the longer the islanders remained in New Zealand [11-14].
Animal Fat and CHD in India
Dr. S.L. Malhotra, of Bombay, India, studied the incidence of coronary heart disease amongst more than a million male Indian railway employees. He found the highest rate of heart disease (135 per 100,000 employees) occurred in Madras in southern India, whilst the lowest rate (20 per 100,000) occurred in Punjab in northern India. Compared to Punjab, fat intake was far lower in CHD-prone Madras, and came primarily from polyunsaturated-rich vegetable sources. In Punjab, saturated fats from milk and other dairy products made up a significant portion of the diet, with polyunsaturates comprising only two percent of the total fat intake.
Despite a far higher rate of smoking, employees from Punjab consuming their saturated fat-rich diet were seven times less likely to die from heart disease than those in Madras. In addition, the average life span of Punjab employees who died during the study was eight years longer than those from Madras [15]. Like most non-supportive research, Malhotra’s gargantuan study is all but ignored by those recommending low fat diets.
What About the Japanese?
The Japanese, who experience relatively low rates of heart disease, are frequently cited in support of the lipid hypothesis. A large study of Japanese emigrants by Dr. Michael Marmot and colleagues showed that after migration to the United States, their chances of dying from a heart attack rose significantly, almost on a par with Americans. Because the Japanese diet typically contains less fat than the average American diet, low fat advocates have seized upon this study as ‘proof’ of the lipid hypothesis. These folks obviously have not read Marmot’s study in full; neither diet nor serum cholesterol levels were associated with the increased mortality from heart disease amongst the emigrants [16].
In a follow-up study, Marmot found the strongest indicator of risk was the degree to which Japanese emigrants retained their traditional culture. Japanese-Americans who were most faithful to their native cultural traditions experienced an incidence of heart disease as low as that seen back in Japan. The group that adopted Western culture most extensively, however, was two-and-a-half to five times more likely to suffer from CHD. In order to disentangle the relationship between culture and diet, Marmot and his colleagues proceeded to further divide the traditional and non-traditional groups on the basis of their dietary habits. They discovered that those who adhered to Japanese cultural traditions but ate higher fat American foods, were far better protected than those who adopted the American lifestyle but ate lower fat Japanese fare [17].
Marmot’s study suggests that the low incidence of CHD amongst the Japanese may be due largely to cultural and social, rather than dietary, influences. Marmot noted that the Japanese tend to place high emphasis on group cohesion and social stability, and this supportive social structure may provide an important buffer against stress. As we shall learn in Chapter 14, stress is an extremely powerful antagonist of cardiovascular health.
Not only do Japanese citizens experience low rates of heart disease, they currently enjoy the longest average life expectancy in the world. Low fat proponents again claim this is due to low animal fat consumption. The historical data tells a different story.
In 1961 it was Greece, not Japan, that held the longevity title. By the year 2000, total fat and animal fat intake in Japan had risen over 250 percent from its 1961 levels. If saturated fat is unhealthy, someone forgot to tell the Japanese, for their ascendancy to the top of the longevity ladder does not appear to have been harmed in any way by increasing animal fat consumption. It is interesting to note that Sweden, where animal fat consumption is high, currently ranks second behind Japan on the life expectancy scale: Swedish men fall short of the average Japanese male life expectancy by a mere two months [18].
In the 1960s, stroke was the leading cause of death in Japan, but in the ensuing decades both stroke mortality and incidence decreased dramatically in Japan, particularly during the high economic growth period from 1960 to 1975. During this period, animal fat and protein intake markedly increased, blood cholesterol levels increased, while dietary salt intake and blood pressure levels decreased [19,20].
The decline in stroke is unlikely to have been an artifact of changing diagnostic methods because long-term follow-up studies show high animal protein and fat intakes to markedly reduce stroke risk among men and women of Japanese ancestry. For example, when Japanese researchers followed over 3,700 men and women aged 35 to 89 years from 1984 to 2001, they found those with the highest intake of animal fat had a sixty-two percent lower risk of ischemic stroke death! [21]
A much larger study involving over 40,000 Japanese adults found that, during sixteen years of follow-up, those who ate the most eggs, dairy products, and fish had a twenty-eight percent lower risk of stroke than those who ate the least [22]. Yet another study of almost 5,000 Japanese men and women found that, over a fourteen-year period, those in the highest quartile of saturated fat intake had a seventy percent lower risk of hemorrhagic stroke than those in the lowest quartile! [23] It seems the Japanese enjoy long life and low cardiovascular mortality, not because of their low fat diet, but in spite of it.
Back to Framingham
We have already discussed the alleged association between cholesterol and CHD claimed from the Framingham Heart Study, but what about saturated fat? Did the longest running of all CHD studies detect any link between saturated fat and CHD? In a 1992 editorial in the Archives of Internal Medicine, the study’s director, Dr. William Castelli, admitted: “…in Framingham, Mass, the more saturatedfat one ate, the more cholesterol one ate, the more calories one ate, the lower the person’s serum cholesterol…we found that the people who ate the most cholesterol, ate the most saturated fat, ate the most calories, weighed the least, and were the most physically active.” [24]
Another research paper that has been used to support low-fat, high-carbohydrate diets appeared in the March 1981 edition of Circulation. A dietary questionnaire was given to over 16,000 men participating in three different cardiovascular studies—the aforementioned Framingham study, the Honolulu Heart Study and the Puerto Rico Heart Health Program. The data showed that in Honolulu and Puerto Rico, those who suffered a heart attack ate less grams of starch (carbohydrates from foods such as breads, pasta, potatoes and rice) than those who remained free of CHD, whilst in Framingham the opposite was noted. The results from Honolulu and Puerto Rico, claimed the authors, suggested that starchy foods afforded protection from CHD. However, those who experienced CHD also ate fewer grams of fat and protein, but no protective role was discussed for these two macronutrients!
One thing that stands out when perusing the data from this report is that all three populations showed an inverse relationship between total calories and CHD incidence. The more people ate, the less likely they were to suffer a heart attack. Those who remained healthy also had the lowest average bodyweight, despite their higher energy intake. This strongly suggests that higher levels of physical activity, not starchy foods, were the most important protective factor, for if all participants were equally active (or inactive), those with the highest caloric intakes would be expected to weigh more, not less.
The researchers emphasized how CHD victims in Honolulu and Puerto Rico ate a higher percentage of fat than those who remained free from heart disease. The increase was a miniscule 2.2 percent in the former and 1.7 percent in the latter, and consisted mostly of supposedly ‘heart-healthy’ unsaturated fats, a point that was not discussed by the authors.
According to the authors, none of the studies’ results “would lead to an alteration of currently recommended preventive diets that emphasize lowering fat intake”
[25]. Well, that’s one way of looking at it; it would have been more accurate to point out that the results from Honolulu and Puerto Rico failed to support such diets, and that the Framingham study completely contradicted the anti-fat theory.
“Monica? We Don’t Know Any Monica!”
Few people have ever heard of the MONItor trends in CArdiovascular diseases (MONICA) project, even though it is by far the largest investigation into the relationship between diet, lifestyle, and cardiovascular mortality ever conducted. Born in the early 1980s, MONICA was a collaborative effort involving thirty-two centers in twenty-one countries around the globe, monitoring a whopping ten million men and women aged between 25-64 years. The participants were followed for a period of ten years.
MONICA must have been a huge disappointment for supporters of the lipid hypothesis; the highest cardiovascular mortality was observed in Central and Eastern Europe, despite the fact that these regions exhibited blood cholesterol levels and dietary saturated fat intakes similar to those seen in Western Europe and the U.S.A. [26]. Central and Eastern Europe did differ from the West in other important ways; the intake of dietary antioxidants from domestic and imported fruits, vegetables, nuts was substantially lower, while struggling economical and political systems gave rise to greater psychological stress. Alcohol abuse was also widespread in the Eastern bloc countries [27].
While MONICA was a far larger and more through investigation than Ancel Key’s shamelessly biased and selectively interpreted Seven Countries study, and despite the fact that the MONICA results have been known for over a decade, health authorities rarely mention this massive investigation. CHD researchers, meanwhile, mindlessly continue to use what is known as the Keys’ Equation, supposedly “the most precise way to predict the effect of diet on the blood cholesterol levels of individuals and populations, and thus, their risk of coronary heart disease”,
[28] even though it is based on some of the shabbiest, one-sided research ever conducted in the field of epidemiology.
The INTERHEART project was another large, international study which compared the dietary and lifestyle habits of over 12,000 heart attack victims with those of over 14,000 controls who had no previous diagnosis of heart disease or angina. The participants in this study were recruited from 262 centers from fifty-two countries in Asia, Europe, North and South America, the Middle East, Africa, and Australia.
The INTERHEART researchers found that smoking, a raised apolipoprotein B/apolipoprotein A1 ratio, history of hypertension, diabetes, abdominal obesity and psychosocial stress all significantly raised the risk of heart attack, while daily consumption of fruits and vegetables, regular alcohol consumption and regular physical activity were all protective. These associations were noted in men and women, old and young, and in all regions of the world. Collectively, these nine risk factors accounted for ninety percent of the identifiable risk in men and ninety-four percent in women [29].
Interestingly, the INTERHEART investigators did not even bother to measure blood cholesterol levels, instead opting to ascertain the ratio of apolipoprotein B to apolipoprotein A1. ApoB and ApoA1 are blood lipids that other researchers have found to be significantly better predictors of acute myocardial infarction than total cholesterol and LDL-cholesterol (raised ApoB is associated with an increased risk of heart attack, while elevated ApoA1 is linked to a reduced risk) [30].
In an attempt to gain further insight into the alarmingly high cardiovascular death rate in Central and Eastern Europe, a group of U.S. researchers decided to analyze food intake and mortality data for various nations around the world. They created four groups with different cultural patterns; Central and Eastern Europe; Western Europe and the U.S.A.; Mediterranean; and Asian. Data on coronary mortality was available for all countries with the exception of three Asian nations.
Coronary mortality in Central and Eastern Europe was six to seven times higher than in Japan, three to four times higher than in the Mediterranean countries, and one and one-half times higher than in Western Europe and the U.S.A. These differences could not be explained by dietary cholesterol and saturated fat intakes, as these were similar among all the groups (excepting Japan, where saturated fat consumption was below average).
Instead, the researchers found that the majority of variation in coronary mortality was best explained by differing intakes of folate and carotenoids (beta-carotene, lutein and zeaxanthin), and omega-6 and omega-3 fatty acids. Higher intakes of folate, carotenoids and omega-3 fatty acids were protective, while higher intakes of omega-6 fatty acids were associated with increased CHD mortality [31] (the importance of dietary antioxidants, omega-6 and omega-3 fatty acids, fruits and vegetables, and stress will be discussed extensively in Section Two).
Ignoring Contradictions, Inventing Paradoxes
Proponents of the lipid hypothesis repeatedly fail to tell us about the numerous populations in which high saturated fat consumption has never been shown to increase CHD risk, nor the studies in which saturates have actually been associated with low rates of CHD. On the rare occasion when they do mention these populations, it is only to dismiss them as ‘paradoxical’ (in the case of the French), or to falsely claim that they in fact demonstrate the value of a low-saturated fat diet (as in the case of the Japanese)!
Hopefully, readers are now starting to realize the importance of verifying information for themselves, rather than uncritically accepting conventional dietary ‘wisdom’. To further facilitate such awareness, the next chapter will uncover even more studies that the anti-saturated fat establishment would prefer you did not know about.
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More Studies You Weren’t Told About
Yet more conflicting epidemiological evidence
“When all think alike, no one is thinking very much.”
Walter Lippmann
We learnt in the previous chapter how population studies quoted in support of saturated fat restriction have been selectively cited, and how non-supporting evidence has consistently been misquoted and even completely ignored. In this chapter, we will decisively deliver the final and fatal blow to the epidemiological argument against saturated fat. Before we do that, though, it is imperative that we briefly summarize the various types of epidemiological evidence and their inherent pitfalls.
Epidemiology 101
Epidemiological evidence generally falls into three main categories, all of varying reliability:
 
	Ecological data, which is based on cross-country comparisons. Because it involves comparing apples with oranges—that is, countries with widely varying cultural, social, political and physical environments—ecological data is the least reliable of all epidemiological evidence. It is also the type most frequently used in support of the lipid hypothesis.
	Case-control studies, which compare the past dietary habits of individuals who have recently experienced a CHD event with those of ‘control’ subjects from the same geographic area who are free of CHD.
	Prospective studies (also referred to as cohort or follow-up studies), in which a population sample living in a selected geographic location is recruited, interviewed about their dietary habits, and then followed for a given period of time to see who develops CHD and who remains healthy.

Of case-control and prospective studies, the latter—while far from perfect—is generally considered to be the most reliable. Case-control studies require patients to recall their past dietary intake, often as far back as childhood. Given that many folks have trouble remembering what they ate last week, let alone decades earlier, it is easy to see how the findings of case-control studies could be skewed by incorrectly recalled data.
Furthermore, patients’ recall of certain foods can be biased in favor of those believed to have contributed to their condition. For example, in an atmosphere where saturated fat and cholesterol are believed to cause CHD, heart attack patients may place greater emphasis on their past consumption of fat-rich foods during questioning than other items.
Prospective studies, on the other hand, obtain dietary data at the start of an investigation before any coronary or other health episodes occur, and are therefore far less susceptible to recall bias. One problem with prospective studies, though, is that they ascertain food intake for periods that can span up to decades from questionnaires given to participants at the start of the study. These studies operate on the premise that the dietary pattern recorded on the survey form is representative of the subject’s usual intake for years on end.
Some of these questionnaires quiz respondents about their food intake for periods as brief as one day—too bad if the dietary intake recorded on that day was not typical of the subjects’ usual eating habits, or if the subject changed their diet during the follow-up period! Some of the better-designed studies attempt to at least partially circumvent this problem by having the participants fill out additional questionnaires every few years throughout the study.
Prospecting for an Association
Do prospective studies, generally considered the most reliable of epidemiological studies, give any support to the assertion that saturated fats cause CHD?
Table 7a summarizes the results of twenty-six prospective studies of the relationship between dietary fat intake and CHD published between 1963 and 2005 [1-26]. These projects involved a collective total of over 268,000 subjects who were followed for periods ranging from four to twenty- three years. After making allowances for potential confounding factors, individuals who went on to develop fatal and/or non-fatal CHD had eaten ‘significantly’ higher amounts of saturated fat in only four of these studies [9], [11], [19], [25], and ‘significantly’ less in another [21].
Just How Significant is ‘Significant’?
Before we continue, it behooves me to explain just what researchers mean when they use the word ‘significant’. When you or I use this term, we usually do so in reference to something large or pronounced, but when researchers use the same word they are talking about statistical significance.
When it can be demonstrated that the probability of obtaining a difference solely by chance is relatively low, then the difference is said to be ‘statistically significant’, regardless of the actual size of the difference. Researchers routinely calculate the statistical significance of their findings, that is, the probability that any differences noted in their investigations are not simply due to chance.

A closer look at the prospective studies that detected ‘statistically significant’ differences in fat intake between CHD patients and healthy subjects reveals just how misleading this whole concept can be. Take the dietary data from the Ireland-Boston Heart study, where the difference in average saturated fat intake between the two aforementioned groups was a measly 0.5 percent of calories! In the Lipid Research Clinics Prevalence Follow-Up study [19], the difference among CHD patients and healthy subjects aged 30 to 59 was a paltry 1.7 percent (in those aged 60-79, the CHD-free subjects ate 0.5 percent more saturated fat calories). In the Baltimore Longitudinal Study of Aging, those who went on to develop CHD reported eating an average 1.5 percent more saturated fat calories than those who remained free of coronary problems [25].
To put these figures in perspective, a 0.5 to 1.7 percent increase in energy from saturated fat intake for someone eating a 2,500 calorie per day diet amounts to a measly 1.4 to 4.7 grams of extra saturated fat daily.
In the ten-year report of the Honolulu Heart Program [9], the authors claimed that, after adjustment for confounders, saturated fat intake was significantly associated with fatal CHD. The difference in daily saturated fat intake between those who remained free of CHD and those who died of a heart attack was a measly half of one gram (31.9 versus 32.4 grams, respectively)! A statistically significant difference? Yes. Physiologically significant? You’ve got to be joking!
Even if you choose to believe that such microscopic differences could truly mean the difference between suffering a fatal heart attack or remaining CHD-free, then you should know that McGee and his colleagues found saturated fat intake was lower in the group that included those with fatal and non-fatal CHD than in the group that remained free of CHD (31.7 versus 31.9 grams, respectively). Saturated fat intake was also lower among the group that experienced the non-fatal outcomes of angina or coronary insufficiency (30.4 versus 31.9 grams). If these results are to be taken at face value, then it means that such miniscule increases in saturated fat intake paradoxically decrease the risk for non-fatal CHD while increasing the risk for fatal CHD!
Similarly illogical findings were obtained in the Baltimore Longitudinal Study of Aging, where men who reported eating less than twelve percent of calories as saturated fat were thirty-six percent less likely to die from CHD than those obtaining over twelve percent of calories as saturates. In the same study, however, those in the lower bracket of saturated fat consumption did not enjoy any noteworthy protection against overall CHD incidence!
A far more logical and plausible conclusion is that the infinitesimal differences in saturated fat intake between the various groups in the above studies had absolutely no causal relationship with CHD whatsoever. Strongly supporting this contention is the fact that—apart from one study that found a protective association—none of the remaining studies detected any statistically significant association between saturated fat intake and increased CHD mortality.
So yes, the prospective data can be used to confirm a link between saturated fat and CHD, but only if you focus on the four studies that yielded ‘statistically significant’ supportive results and turn a blind eye to the twenty-two that did not!
Looking Below the Surface
In Chapter 4, we learnt how autopsy studies have failed to demonstrate a relationship between blood cholesterol concentrations and the extent of atherosclerosis in deceased victims’ arteries. What about saturated fat intake—has this shown any relationship with severity of atherosclerosis at autopsy?
Two prospective studies have examined the possibility of such a relationship. Saturated fat was not associated with the degree of post-mortem atherosclerosis in either of these [27-28]. Another study, in which the dietary habits of 253 deceased New Orleans men were ascertained by interviewing respondents who had lived with the men for an average of eighteen years, found no relationship between reported saturated or unsaturated fat intake and severity of atherosclerosis [29].
Stroke and Fat
After searching the literature, I found five prospective studies reporting the relationship between stroke and dietary fat. The most recent of these involved almost 44,000 male health professionals aged forty to seventy-five years who were free from cardiovascular diseases and diabetes in 1986. After fourteen years of follow up, there was no relationship between the amount or type of dietary fat and the risk of developing ischemic or haemorrhagic stroke [30].
The largest prospective project examining stroke and fat intake was the Nurses’ Health Study, which found after fourteen years’ follow-up that the risk of intraparenchymal hemorrhage (bleeding in the superficial surface of the brain) was 2.36 times higher among women in the lowest category of saturated fat intake than those at all higher levels of intake. Dietary fat was not related to other types of stroke [31].
A fourteen-year prospective study of 4,775 Japanese folks aged forty to sixty-nine years found that the risk of intraparenchymal hemorrhage increased as saturated fat and animal protein intake decreased
[32]. A similar inverse relationship between animal fat and intracerebral hemorrhage was seen in the Hiroshima/Nagasaki Life Span Study among over 15,000 men and 25,000 women followed for sixteen years [33].
In Framingham, a twenty-year follow-up of 832 men, aged forty-five to sixty-five years and free of cardiovascular disease at baseline, found that the risk of ischemic stroke declined with increasing intakes of total fat, saturated fat, and monounsaturated fat, but not polyunsaturated fat [34].
On the Case with Case-Control
What about case-control studies? We know they are considered inferior to prospective studies, but what the heck, let’s check them out anyway.
Two case-control examinations found that intake of total fat was significantly higher among CHD patients, but no difference in saturated fat intake was noted [35-36]. The remainder failed to detect any statistically significant differences in saturated or total fat intake [37-48].
Epidemi-hogwash
Epidemiological evidence is cited with almost boring predictability by those who would have us believe saturated fat causes CHD. Such evidence remains supportive only so long as one:
 
	Uses artistic license in reporting the results;
	Neglects to quote the numerous reports of healthy populations eating high saturated fat diets, and;
	Conveniently ignores the fact that the overwhelming majority of prospective and case control studies have completely failed to find any association between saturated fat and the development of CHD or stroke.

The lack of association between saturated fat and CHD evident in epidemiological studies raises a very important point: whatever explains the elevated cholesterol levels that have been accompanied by increased CHD mortality in some studies, it cannot be saturated fat!
Clearly, the epidemiological data gives us no reason whatsoever to swap the sizzle of mouth-watering steak for the rubber-like taste of tofu, but what about clinical evidence? Haven’t carefully controlled clinical trials shown that low-animal fat diets reduce the risk of CHD? That is the topic we shall discuss in the next chapter.
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The Cholesterol Theory on Trial
The fallacy that clinical trials have proven saturated fat is harmful
“About almost any subject, there are the facts ‘everyone knows’ and then there are the real ones.”
Ernest G. Ross.
Imagine, for a moment, that we want to prove beyond all reasonable doubt that saturated fat causes CHD. As we have already learnt, epidemiological data, no matter how supportive, is at best circumstantial. In order to begin to establish a definite relationship between saturated fat and CHD, we need to conduct what is known as a randomized, controlled clinical trial.
Such a trial would compare a group of subjects of similar sex, age and health status, who have been randomly assigned to eat diets that are identical in every respect, except that one contains a significant amount of saturated fat (the control group), while the other contains a much smaller amount (the treatment group). Ideally, this trial would be ‘double-blind’, meaning that both researchers and participants would be unaware of who is in the treatment group and who is in the control group, a safeguard that would help prevent researcher bias and the possibility of a placebo effect amongst the subjects.
Because they provide the best available protection against such factors, doubleblind studies are the gold standard of clinical research. Unfortunately, doubleblind conditions are very hard to achieve when it comes to dietary experiments. People will quickly notice that their meat has been trimmed, that their milk tastes watery, and that they are being fed vegetable oils instead of butter. A very small number of studies have achieved double-blind conditions through the use of specially prepared foodstuffs, but most dietary trials have been only partially blinded. This means the people taking part in the trial were aware of which type of diet they were following, but the researchers ascertaining the cause of death were not.
The issue of blinding is not a trivial one, as even the most objective scientist can be subconsciously swayed by ingrained convictions. Despite the best of intentions, a researcher who believes that saturated fat really does cause heart disease may be less likely to assign the cause of death to CHD if he knows that the subject in question was consuming a low-saturate diet. As early as 1969, researchers observed that dietary CHD intervention trials which were not blinded were far more likely to achieve results supportive of the lipid hypothesis than those which were either double- or partially-blinded [1].
When we talk about a clinical trial being ‘randomized’, this means that the participants have been randomly assigned to the treatment and control groups. Randomization prevents subjects with a more favorable prognosis from being channeled to the researchers’ preferred dietary regimen. For example, if a larger proportion of smokers or diabetic subjects are assigned to the control group, this provides the treatment group with a significant advantage. As it relies largely on lady luck, this process is not perfect; sometimes the treatment and control groups in randomized clinical trials differ markedly in their baseline CHD risk, despite randomization.
Another reason randomization is employed is to avoid the potential influence of ‘self-selection bias’. This is the phenomenon whereby subjects who are more health-conscious and motivated are inclined to choose the treatment diet because it is perceived, rightly or wrongly, as ‘healthier’. If the treatment group is characterized by a greater proportion of such individuals, then it may again possess a significant advantage. Any favorable outcomes subsequently experienced by this group may have little to do with the studied intervention. They may, however, have everything to do with other favorable dietary or lifestyle characteristics practiced by the especially conscientious members of the group. For these reasons, most tightly controlled clinical trials now utilize the process of randomization.
Crunch Time
At the conclusion of our clinical trial, we would tally up the total number of coronary incidents and, more importantly, the number of CHD deaths that occurred in each dietary group. It would also be imperative for us to record total mortality, that is, the number of deaths not just from CHD but from all causes. As most people wish to avoid heart disease in order to live a longer life, we would need to make sure that any observed reduction in CHD mortality was not merely countered by a similar-sized increase in death from other causes.
Let us assume that upon completing our trial we did indeed record a higher prevalence of CHD and overall mortality amongst the subjects on the high-saturated fat diet. Was it a chance occurrence or was it real? If our study were blinded, tightly controlled, involved a large number of subjects who strictly adhered to their prescribed diets, and was conducted over a substantial period of time, the possibility that the difference was due to chance alone would be greatly diminished. Even so, we would still need to await the results of other studies to confirm our suspicion that the culprit was indeed saturated fat.
If a string of subsequent high-quality studies produced similar findings, we could confidently conclude that saturated fat restriction would be beneficial in reducing the death rate from CHD. However, if these subsequent studies failed to confirm our findings, or produced contradictory results, then we could not legitimately claim that saturated fat restriction offered any benefits in terms of decreasing CHD. The evidence simply would not support such an assertion.
Keeping all this in mind, let us now turn our attention to Table 8a, which presents the results of CHD dietary intervention trials conducted since 1946. Take a good, long, hard look at this table; it represents six decades of clinical research, costing hundreds of millions of taxpayer dollars and countless hours of scientific manpower. Most of this outlay was spent in an attempt to prove that a low saturated fat diet could lower the incidence of CHD. As one browses through the table, it quickly becomes obvious why advocates of the lipid hypothesis rely so heavily on selectively cited and notoriously unreliable epidemiological evidence: clinical trials designed to prove the benefits of saturated fat restriction have been an abysmal failure!
Let the Trials Begin!
The first clinical trial that sought to examine the effects of fat restriction on cardiac mortality was conducted by Lester M. Morrison, M.D., and began in 1946. The Los Angeles physician took 100 heart attack patients and placed half of on a high-protein, low-fat diet and a regimen of nutritional supplements that included calcium, phosphorous, wheat germ, and brewer’s yeast. After eight years, thirty- eight of the fifty control patients had died, compared to only twenty-two of the treatment patients [2].
Some of the more outspoken advocates of the lipid hypothesis, such as Dean Ornish, have cited this study in support of low-fat nutrition. However, Morrison’s intervention was multi-faceted; in addition to fat restriction, it also incorporated overall calorie restriction that resulted in weight loss, increased protein intake and the use of nutritional supplements.
Excess weight has long been linked to higher rates of CHD, while weight loss has been clinically demonstrated to improve various measures of cardiovascular health. Epidemiological evidence shows that higher protein intakes are linked to reduced CHD mortality [3]. The wheat germ and brewer’s yeast were administered because of their high B-vitamin content, the latter also containing the important antioxidant mineral selenium. It is now well-recognized that certain B-vitamins lower blood levels of a potentially atherogenic substance known as homocysteine (See Appendix E), while a small pilot trial found a marked reduction in mortality among CHD patients taking selenium-rich yeast on a daily basis [4,5].


Morrison’s trial was a non-blinded, non-randomized affair; the first published randomized, blinded, clinical trial examining the effect of saturated fat restriction upon CHD involved eighty subjects and was conducted by London scientists, who compared the effect of substituting corn oil for saturated fat. The results were dismal. CHD incidents, deaths and total deaths were all increased in the corn oil group, despite the fact that serum cholesterol levels were, on average, 23 mg/dl lower in this group throughout the study. A group using olive oil also fared much worse than those eating saturated fat. A similar trend was observed in patients who were followed for a further twelve months. The researchers concluded, “under the circumstances of this trial corn oil cannot be recommended in the treatment of ischaemic heart disease. It is most unlikely to be beneficial, and it is possibly harmful.”
[6]
Also published in 1965 was the trial conducted by Bell and colleagues, who found no difference in CHD incidence, CHD mortality, or total mortality among 252 subjects assigned to either low-fat or high-fat diets during an average of three years’ follow-up. Again, mean serum cholesterol levels were consistently lower in the low-fat group throughout the trial, with a difference of 25 mg/dl. The researchers noted that the intervention diet was poorly tolerated and concluded: “A low-fat diet has no place in the treatment of myocardial infarction.”
[7]
The 1965 study by Hood and co-workers in Sweden was a non-randomized, non-blinded affair involving 460 patients. The authors observed a large decrease in total mortality in the dietary intervention group, who followed a low-saturated fat, high-polyunsaturated fat diet. There were however, some glaring discrepancies. The percentage of individuals in the most CHD-prone age category (sixty-one years and older) was significantly higher in the control group. Furthermore, the one hundred and twenty-one subjects who followed the ‘strict’ diet were closely monitored, whereas the control subjects “went mostly out of our field of vision”, according to the researchers [8].
What this study was in effect comparing was a group that not only modified their fat intake but also received close medical supervision, with a group that made little change to their fat intake and did not enjoy close medical follow-up. Was it the diet or the more intense medical supervision that made the difference? There’s no way of knowing for sure, but a comparison of 112 intervention subjects and 112 controls that were matched for age and initial symptoms provided a clue; while the incidence of heart attacks was similar between the two groups, mortality decreased only in the intervention group, strongly suggesting a favorable effect from close supervision. Also, males in the control group actually lowered their cholesterol levels to a greater degree than those in the diet group, so whatever caused the lower mortality in the latter, it most certainly was not a dietary-induced drop in serum cholesterol.
The Anti-Coronary Club study was the first of the American dietary trials to be published, and heralded a long and irritating tradition of downplaying and even ignoring negative findings that contradicted the lipid hypothesis. In this particular trial, more than 800 men were placed on the ‘Prudent Diet’, where animal fat consumption was dramatically reduced and replaced by liberal use of polyunsaturated oils. A further 463 men eating their normal diet served as the control group. The authors were quick to highlight the reduction in non-fatal CHD events in the treatment group, and repeatedly praised the Prudent Diet’s ability to lower serum cholesterol levels. After four years, subjects in the diet group had lowered their cholesterol levels to an average of 225, while those in the control group remained at their initial level of 260.
After reading the summary of the study, which made no mention of death rates, one could easily conclude that the Prudent Diet was an outstanding success. One had to read the paper carefully to discover that while none of the subjects in the control group experienced a fatal coronary event, nine subjects in the treatment group died from CHD! Death from all causes tallied twenty-seven in the Prudent group and only six in the control group. These figures were casually mentioned in a throw-away line embedded in the midst of the study paper, the bulk of the text instead devoted to the ‘impressive’ reductions in serum cholesterol seen in the treatment group [9].
In 1967, Dr. Marvin Birenbaum and his colleagues from St. Vincent’s Hospital in Montclair, New Jersey, published the results of a five-year trial that examined the effects of two different low-fat diets in CHD patients aged twenty to fifty. They began by randomly assigning 100 men to follow a twenty-eight percent fat diet in which the predominant source of fat was either a 50/50 mix of polyunsaturated corn and safflower oils, or a 50/50 mix of polyunsaturated peanut oil and highly saturated coconut oil. The group receiving coconut oil had twice the saturated fat intake of the corn/safflower oil group, but after five years, the death rate in the two groups was almost identical. Blood cholesterol levels among those who died and those who survived were also virtually identical (239 versus 235, respectively) [10].
The National Diet-Heart Study was a ‘feasibility’ project comparing the average American diet with various diets in which polyunsaturated oils had replaced animal fats. It was originally intended as a prelude to a highly anticipated national super-trial involving up to 100,000 men. Double-blind conditions were achieved by the weekly distribution of specially prepared foodstuffs to the study participants. The modified foods given to the treatment group were lower in saturated fats but higher in polyunsaturated fats, but had no detectable impact whatsoever upon the incidence of CHD among the 2,032 participants. After the poor results of the Diet-Heart trial, the proposed mega-trial was quietly abandoned due to ‘reasons of cost’ [11].
Throughout the London soybean oil study, involving 393 participants, cholesterol levels in the diet group ranged between 24-46 mg/l lower than those in the control group. Regardless, there was no mortality benefit from substituting polyunsaturated fat for saturated fat, the authors stating, “the results of this trial alone lend little support… to the suggestion that a diet of the kind used should be recommended in the treatment of patients who have suffered a myocardial infarction.” [12]
The Los Angeles Veterans Administration Study compared the effect of a diet high in polyunsaturated oils and low in saturated fat with that of a control saturate-rich diet among 846 institutionalized veterans. The researchers observed a reduction in CHD deaths amongst those eating the polyunsaturated-rich diet. However, a significant increase in cancer deaths amongst the diet group entirely negated the reduction in CHD mortality. After eight years, the overall death rate in both the diet and control groups was almost identical.
The Veterans Administration Study was, in fact, the only double-blind study to have found any noteworthy decrease in the incidence of CHD in the diet group. But was the difference due to diet? When autopsies were performed on the deceased subjects the researchers found that there was very little difference in the degree of atherosclerosis between the two groups. If anything, those in the soybean oil diet group, despite having lower serum cholesterol levels, had slightly more plaque build-up in the aorta, the main artery carrying blood away from the heart.
When one examines the tabulated data for the Veterans Administration Study, one sees that there were more non-smokers in the diet group, and a significantly higher number of heavy smokers in the control group [13]. Researchers have shown that the arteries of smokers are far more susceptible to undergo blood-stopping spasm than those of non-smokers, even when their coronary angiography findings are normal [14]. This could easily explain the lower incidence of CHD among the diet group. Cancer incidence on the other hand, was highest in the diet group, and showed no association with the number of cigarettes smoked. In animal studies, polyunsaturated vegetable oils consistently increase the incidence of cancer and accelerate tumor growth [15]. One has to wonder what the mortality result would have been in the Veterans Study had there been a similar proportion of heavy smokers in both treatment and control groups…
The Oslo Diet-Heart Study involved over 400 men aged between thirty to sixty-four who, one to two years after their first heart attack, were randomized to either a diet or control group [16,17]. Those in the diet group were advised to eat a low saturated fat, high polyunsaturated fat diet. The experimental group experienced lower CHD incidence, lower cardiovascular mortality, and lower all-cause mortality (the magnitude of the latter being statistically insignificant).
Was it the saturated fat restriction among those in the diet group that accounted for the improvement in cardiovascular outcomes? Or was it due to other potentially confounding factors?
While the diet group was handicapped by a higher number of hypertensive men at the start of the trial, the control group featured a higher number of subjects aged sixty years or older. The control group was also burdened by a higher number of overweight men at baseline, a disparity that was exaggerated further by weight loss in the diet group shortly after beginning the trial. Overweight is strongly associated with higher susceptibility to CHD and premature mortality, and even moderate loss of excess fat improves cardiovascular health. If weight loss was protective, then it should be remembered that—all propaganda from low-fat food manufacturers aside—saturated fat restriction is not a prerequisite for fat loss. In fact, as clinical researchers have shown, and as millions around the world have discovered for themselves, high-animal fat, low-carbohydrate diets are extremely effective for fat loss. As for smoking habits, at the start of the trial both groups had a similar number of heavy smokers; by the end of the study, there were almost twice as many heavy smokers in the control group.
Let us be exceedingly generous and assume for a moment that none of the above factors had any influence on the observed cardiovascular or total mortality outcomes, that the men in the diet group indeed owed their improved fortunes to the dietary intervention. It should be noted then that the replacement of animal fats by cholesterol-lowering polyunsaturated vegetable fats was only one of several dietary interventions employed. Those in the diet group were also instructed to increase their fruit, vegetable and nut intake, which would have served to increase the intake of antioxidants and many other cardioprotective nutrients (see Section Two). They were also told to eliminate the consumption of margarine which, because of its high trans fatty acid content, has been implicated as a possible contributor to CHD. Men in the diet group were also encouraged to consume more fish and were supplied, free of charge, with large quantities of sardines canned in cod liver oil. Both sardines and cod liver oil are rich in heart-protective ‘long-chain’ omega-3 fatty acids. According to the researchers, the complementary sardine and cod liver oil combination proved popular as a bread spread among the dieters.
So which of the dietary interventions would most likely have contributed to the observed cardiovascular benefits? Given the dismal results seen in the seven studies discussed previously, it was highly unlikely that saturated fat restriction was the beneficial agent. In fact, the replacement of animal fat with ungodly amounts of soybean oil (up to 500 ml per week) was likely counterproductive; such a high intake of this oxidation-prone and linoleic acid-rich oil may well explain why the diet group did not experience the far more dramatic reductions in cardiovascular and all-cause mortality seen in later trials involving increased fish/fish oil, fruit and vegetable intake.
The Finnish Mental Hospital Study was conducted in two different institutions, situated in the towns of Kellokoski and Nikkila [19]. The study was not blinded, nor was it randomized. The researchers decided upon a ‘crossover’ design, where between 1959 and 1965 Hospital N used the cholesterol-lowering diet and Hospital K followed a normal diet. In 1965 the diets were reversed and again followed for six years. CHD, as with most other degenerative diseases, is not an ailment that develops overnight; it is a gradual process that occurs over many years. When we examine the death rates from the second phase of the study, are we observing the consequences of the diet followed during that particular period, or the one before? Note that the only noteworthy difference in total mortality was obtained in Hospital N, where the normal diet was preceded by the cholesterol-lowering diet. Is this increase due to the control diet, or the fact that patients spent the preceding six years eating a high-polyunsaturated fat diet?
Such questions assume that diet was in fact an influence on mortality in this study, an assumption that is highly questionable. In addition to its bizarre design, the ongoing scientific conduct of this trial was atrocious; patients who stayed at the hospital for as little as one month were included in the results, as were patients who were discharged from the hospital and re-admitted at a later date. To claim any benefits from such a poorly designed, loosely controlled study, as the authors did, cannot be viewed as anything other than a very bad joke.
The Finnish Mental Hospital Study was so badly conducted that even NHLBI staff criticized it at length in a 1973 edition of the prominent British journal The Lancet
[18]. In fact, the northern European studies (marked ‘NE’) have generally been such atrocious aberrations of the scientific process that Russell L. Smith, Ph.D. author of Diet, Blood Cholesterol and Coronary Heart Disease: a Critical Review of the Literature, the largest critical scientific evaluation of the lipid hypothesis ever published, wrote: “… it is completely bewildering how some of the trials were ever approved by funding agencies because they probably could not be designed more poorly if the researchers purposely tried to do so.” [20]
In Australia, 458 men with CHD, aged thirty to fifty-nine, took part in the Sydney Diet-Heart Study. Of these, 221 were counseled to increase the polyunsaturated fat content of their diet to fifteen percent of calories per day, but to reduce saturated fat to approximately ten percent of calories and dietary cholesterol to 300 milligrams or less. The control group was given no specific dietary instruction “apart from restriction of calories if thought to be overweight” and “… to use polyunsaturated margarine instead of butter if they wished”. After five years, death rates were higher in the intervention group (17.6 percent) than in the control group (11.8 percent), even though cholesterol levels were five percent lower in the former [21].
The double-blind Minnesota Coronary Survey was described by its authors as “an outgrowth of the National Diet-Heart Feasibility Study”. It involved over 9,000 male and female patients at six mental hospitals and a nursing home in the state of Minnesota. Around half of the patients were placed on a high-polyunsaturated, low-saturated fat diet, while the remainder followed a low-polyunsaturated, high-saturated fat diet. The average patient follow-up was 384 days. Cholesterol levels fell to a greater degree in the treatment group than in the control group (175 mg/dl versus 203 mg/dl, respectively), but there was no difference in CHD incidence, CHD deaths, or total mortality between the two groups [22].
After decades of stubbornly flogging a dead horse, researchers finally began investigating dietary strategies other than those centered on saturated fat-restriction. The Diet And Reinfarction Trial (DART) allocated over 2,000 men to each receive or not receive the following advice:
 
	Increase fish intake (men who disliked fish were permitted to use fish oil supplements instead);
	Reduce total fat intake while simultaneously increasing the ratio of polyunsaturated to saturated fat;
	Increase cereal fiber intake.

When the results came in, no overall mortality change was seen in the fat advice group, a small mortality increase was observed in the cereal fiber advice group, and a significant reduction of total mortality was seen in the fish advice group. The authors suggested the failure of fat reduction was due to an insufficient decrease in serum cholesterol levels— a most unconvincing line of argument considering that the fish advice group experienced a significant decrease in mortality whilst simultaneously increasing their average cholesterol levels! [23]
In the St. Thomas Atherosclerotic Regression Study (STARS), thirty patients were instructed to decrease their intake of vegetable oils and trans fat-rich margarines. The intervention group was also instructed to eat more fruits and vegetables and more starchy complex carbohydrate foods like bread, pasta and potatoes. They were additionally advised to reduce their consumption of processed foods—including such refined carbohydrate-rich junk as “cookies, pastry, cakes”. The dietary guidelines given to the patients also called for “strictly limiting” their intake of meats, fish and dairy products. Dietary records, however, showed a higher intake of decosahexaenoic acid (DHA) among the treatment subjects, indicating that at least some of them had in fact increased their fish consumption.
At the conclusion of the study, one person in the treatment group died, compared to three in the thirty-subject control group. Coronary angiographies revealed that ten of the diet group subjects experienced widening of their arteries, compared to only one in the control group [24]. These favorable results have been cited in support of saturated fat restriction, but this study effectively examined the influence of several different but simultaneous dietary interventions. Which of these was responsible for the greater improvements seen in the intervention group? Was it saturated fat reduction? Trans fatty acid reduction? Decreased intake of nutrient-poor junk foods? Or the increase in antioxidant-rich fruits and vegetables?
The authors did not address this question in their original paper, but four years later they published a further analysis of the study showing that reduced dietary intake of saturated fat, trans fatty acids and monounsaturated fats was significantly associated with the improved angiography results [25]. An accompanying editorial even hailed this observation as “decisive” proof that “foods containing saturated and trans fatty acids enhance coronary occlusion…” [26] The authors of the paper themselves claimed that a causal role for these fats was supported by favorable outcomes in two other angiographic trials which involved low-fat diets [27,28]. The intervention groups in both of these other trials, however, also participated in regular exercise and/or stress reduction. Exercise is well known for its ability to widen arteries, while stress has been shown to do the opposite!
In reality, this retrospective analysis of dietary fat intake among the STARS participants does not even begin to prove causality. All it shows is that compliance with the prescribed diet—which involved several different dietary modifications—was associated a greater incidence of angiographically-determined arterial widening. The study, it was noted, “did not find any other dietary factors that are protective against coronary disease” —hardly surprising, considering that the authors failed to examine a whole host of other potential confounding dietary factors. They did not report on the effect of refined versus unrefined carbohydrates, and with the sole exception of vitamin E, appear to have made no attempt to analyze dietary or blood levels of any of the protective nutrients commonly found in fruits and vegetables.
The authors of the small STARS study are fully justified in stating that their prescribed dietary regimen, in which saturated fat reduction was merely one of numerous major dietary changes, was associated with a favorable outcome. They cannot, by any objective standard, state that saturated fat reduction was a “decisive influence” in achieving such an outcome—the multi-factorial design of their study makes such a claim impossible.
As part of the Lyon Diet Heart Study, 605 patients who had recently suffered a first heart attack were randomly assigned to one of two groups. The control group received no specialized dietary advice apart from that which may have been given by their physicians or hospital dieticians. In contrast, the experimental group was advised to eat a Mediterranean-type diet, where consumption of root vegetables, green vegetables, fish and bread were to be increased, and poultry was to be eaten at the expense of beef, lamb and pork. Experimental subjects were instructed to eat fruit daily, and advised to replace butter with olive oil and a canola-based margarine that was higher in monounsaturated and omega-3 fatty acids than regular margarine.
The study was originally intended to follow the patients for four years, but death rates diverged so dramatically early on that researchers decided it would be unethical to continue and called an end to the trial. After an average follow-up of twenty-seven months, CHD and overall mortality in the treatment group were slashed by a massive eighty-one percent and sixty percent, respectively. Yet again, the difference could not be explained by cholesterol lowering, as both the total and LDL blood cholesterol levels of the treatment and control groups were virtually identical throughout the entire study [29].
What the researchers did find were significantly higher blood levels of omega-3 fatty acids and reduced concentrations of omega-6 fatty acids in the experimental group subjects. This observation is in accord with the findings of other researchers who have compared heart attack victims with healthy controls and observed higher blood levels of omega-3 and lower levels of omega-6 fatty acids in the latter [30-32]. In controlled clinical research, the administration of omega-3’s from fish oil has produced significant reductions in cardiac mortality [33]. Blood levels of vitamin C and E were also increased in the experimental group. Along with vitamin A, these were the only vitamins measured, but it is not unreasonable to assume the diet raised levels of other important antioxidants supplied in greater quantity by the increased fruit and vegetable intake.
The Lyon Diet Heart Study is important because it underscores the fact that ensuring regular intake of vital fatty acids and important antioxidants is far more beneficial than the mindless pursuit of low blood cholesterol levels. But when the Lyon Study paper was originally submitted to the New England Journal of Medicine for publication, it was rejected because the “intervention induced no changes in serum lipids”. This ‘paradoxical’ finding left the journal’s reviewers, faithful followers of the cholesterol dogma that they were, “wondering how such a large mortality reduction could have possibly been achieved”
[34]. Thankfully, the reviewers at the British journal The Lancet were a little more open-minded, and the Lyon Diet Heart Study report was finally published in 1994.
In February 2006, the Journal of the American Medical Association published the results of the largest ever trial to examine the effect of dietary intervention upon CHD incidence. The giant Women’s Health Initiative involved almost 49,000 women aged fifty to seventy-nine, followed for an average of 8.1 years. Those in the intervention group were intensively counseled to reduce their daily fat intake to twenty percent of calories, to increase their intake of fruits and vegetables to at least five servings daily, and to increase grain consumption to at least six servings daily. By year six, the intervention group was consuming, on average, twenty-nine percent of calories as fat, compared to thirty-seven percent in the control group. The corresponding figures for saturated fat were 9.5 percent and 12.4 percent, respectively. The intervention group was also consuming 0.5 more servings of grains and a measly 1.1 more servings of fruits and vegetables each day. By now, readers should hardly be surprised to learn that there were no significant differences in CHD or stroke incidence, CHD or stroke mortality, or total mortality. Among the 3.4 percent of trial participants with pre-existing cardiovascular disease, the relative risk of non-fatal and fatal CHD was increased by twenty-six percent [35]. The Women’s Health Initiative researchers also examined the effect of the low-fat diet on cancer rates; there was no reduction in the incidence of, or mortality from, breast cancer, colorectal cancer, or total cancer [36,37].
Multiple Intervention Trials
The trials discussed in this chapter are those that were designed to test the impact of dietary change upon CHD incidence and mortality. Before leaving the subject, it is worth mentioning the numerous ‘multiple intervention trials’ that utilized, in addition to dietary change, such strategies as hypertensive medication, smoking cessation and stress relief. Similar to the diet-only trials, these multiple intervention efforts, which included the massive MRFIT and WHO European Collaborative studies, failed dismally to show any reduction in CHD or overall mortality [38-41].
The Bottom Line
If saturated fats caused even a portion of the damage for which they are frequently blamed, their negative effects should be readily and repeatedly demonstrable in controlled clinical trials. However, after excluding the results of the poorly designed and sloppily-conducted northern European studies, it quickly becomes apparent that there does not exist a single tightly-controlled trial which shows that saturated fat restriction can save even a single life.
Some of these trials, in fact, suggest the exact opposite. The Rose et al, AntiCoronary Club and Sydney Diet Heart studies all showed significant increases in overall mortality from replacing animal fats with omega-6-rich vegetable fats. The longest-running study focusing on saturated fat restriction (the Los Angeles Veterans study) showed a significant increase in cancer mortality among the intervention subjects—despite their lower rate of smoking!
The only well-conducted dietary intervention studies to have produced any real decrease in coronary and overall mortality are those that involved an increase in omega-3 intake, increased antioxidant-rich vegetable and fruit consumption, nutrient supplementation, restriction of highly-processed foods and/or weight loss.
It must also be pointed out that saturated fat restriction failed miserably to reduce CHD mortality even though it significantly reduced serum cholesterol levels in almost all of the intervention groups. Defenders of cholesterol lowering have complained that these trials could not have reduced serum cholesterol to a large enough degree. Not only does their argument reek of wanting to shift the goal posts after failing to score, it directly contradicts their cherished and oft-repeated dogma that a one percent reduction in serum cholesterol translates to a two percent reduction in CHD risk.
It also blatantly disregards the fact that in the successful trials—i.e. those involving interventions apart from saturated fat restriction—large reductions in mortality occurred even though there was little difference in HDL, LDL or total cholesterol levels between the treatment and control groups!
It must again be emphasized that the dietary intervention studies discussed in this chapter represent sixty years’ worth of intensive research, the expenditure of hundreds of million of dollars in public funds, and an enormous amount of time and effort. The reason this massive undertaking has failed miserably to find any causative role for highly saturated animal or tropical fats in the development of CHD should by now be obvious—there is none!
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Diet, Drugs, and Wishful Thinking
Erroneously equating the effects of diet and cholesterol-lowering drugs
“The medical profession has, after more than 30 years of excellent propaganda, successfully created the wholly iatrogenic-‘pseudo-disease’ dubbed ‘hypercholesterolemia’ and the associated malady ‘cholesterol neurosis’. After decades of dismal failure to cure this ‘disease’ of numbers with low fat diets and a host of cholesterol lowering drugs, the medical profession stumbled upon the magic bullet, the cure for this dreaded artificial disease—statins.”
Peter H. Langsjoen, MD.
After decades of failed dietary and drug intervention trials [1], the cholesterol hypothesis that the health orthodoxy had invested so heavily in was beginning to look like a total bust. It is not surprising, then, that when the positive results from intervention trials using lipid-lowering ‘statin’ drugs started rolling in during the mid-nineties, the powers-that-be could barely contain themselves. Finally, proof that cholesterol reduction really worked!
Statins were quickly dubbed ‘miracle drugs’, became a physician favorite, and were transformed into the world’s best-selling drug category. Atorvastatin, manufactured by Pfizer and marketed under the name Lipitor, has been the world’s best-selling pharmaceutical drug from 2002 to 2010, amassing a staggering twelve billion dollars of sales in 2010 alone. In second place is Astra Zeneca’s Crestor (rosuvastatin), with sales of six billion dollars in 2010 [2,3].
Statins: Saviors of the Lipid Hypothesis?
Studies with lipid-lowering drugs prior to the mid-nineties proved to be a source of continual frustration for the anti-cholesterol cartel because any reduction they produced in CHD mortality was usually countered by a corresponding increase in non-CHD mortality, usually from violent death and cancer. Successful trials with statin drugs, on the other hand, have actually shown decreases in total as well as CHD mortality.
Some supporters of the lipid hypothesis have made a rather huge leap of faith and claimed that the positive results seen in some statin trials support the value of cholesterol-lowering diets. This is shady extrapolation at its worst. First of all, lipid -lowering drugs reduce blood cholesterol to a far greater degree than most individuals could ever achieve through diet alone, which, of course, is the main reason for their widespread use.
Secondly, we have seen how blood lipid levels are hardly a consistent, reliable forecaster of CHD, and that any association between serum cholesterol and CHD is at best secondary. As a result, one must consider the possibility that lipid-lowering drugs may affect CHD through some mechanism other than merely lowering cholesterol. Numerous studies have established that this is exactly the case.
Statins: No Benefit From Cholesterol-Lowering
While heavily promoted, the claim that the CHD reductions seen in clinical trials with statins are due to their potent cholesterol-lowering action is scientifically baseless. A close look at the data from the major controlled, randomized clinical trials with statin drugs reveals that in most instances there was no association between the degree of total cholesterol lowering and the CHD survival rate. In other words, the risk of a fatal heart attack was similarly reduced whether cholesterol levels were lowered by a small or large amount. The same applies to LDL cholesterol, which we have been brainwashed into believing is the ‘bad’ cholesterol; death rates in those with the highest and lowest LDL levels are virtually identical [4-10].
There are at least two statin trials that have shown a relationship between cholesterol lowering and survival—one that directly contradicts mainstream dogma. In the PROSPER trial, which involved high-risk elderly subjects, the highest survival rates in both the treatment and control groups were seen among those with the highest LDL cholesterol levels [11]. In the Japanese Lipid Intervention Trial (J-LIT), a six-year study of over 47,000 patients treated with simvastatin, those with a total cholesterol level of 200-219 mg/dl had a lower rate of coronary events than those whose levels were above or below this range. The lowest overall mortality rate was seen in the patients whose total and LDL cholesterol levels were between 200-259 mg/dl and 120-159 mg/dl. The highest death rate in the study was observed among those whose cholesterol levels were below 160 mg/dl [12].
If statins exert a favorable effect on coronary health, it most certainly isn’t through cholesterol reduction!
How Statins Really Work
Statin drugs exert their lipid-lowering effect by blocking 3-hydroxy-3-methylglutaryl coenzyme A reductase, an enzyme in the liver that is involved in the early stages of cholesterol synthesis. Statins inhibit the synthesis not only of cholesterol, but a whole host of important intermediate metabolites including, but not limited to, mevalonate pyrophosphate, isopentanylpyrophosphate, geranyl-geranylpyrophosphate and farnesylpyrophosphate. Inhibition of these compounds means that statins exert a plethora of effects unrelated to cholesterol lowering. Below are numerous examples of how these lipid-independent effects can indeed impact positively upon the cardiovascular system:
 
	Impairment or reversal of atherosclerotic plaque formation. Statins reverse or impede the progression of atherosclerosis in rabbits, without any accompanying change in serum cholesterol [13,14].
	Improvements in arterial function. In elderly diabetic patients, cerivastatin increased dilation of the brachial artery after only three days, before any change in cholesterol levels had occurred [15]. In healthy young males with normal cholesterol, improved endothelial function was observed within twenty-four hours of treatment with atorvastatin; again, this improvement preceded any drop in serum cholesterol levels [16]. Longer-term improvements in arterial function by statins are also unrelated to the degree of cholesterol reduction. In human volunteers with slightly elevated cholesterol, researchers found that four weeks of simvastatin therapy significantly enhanced forearm blood flow. The improvement increased with continued administration of simvastatin despite no further reduction in serum cholesterol, and there was no relation between the decrease in cholesterol and improvement in endothelial function [17].
	Anti-clotting effects. Statins have been shown to reduce blood platelet production of thromboxane, an eicosanoid that encourages blood clotting. This effect was not seen with older drugs that lowered total or LDL cholesterol such as cholestyramine, cholestipol, and fibrates [18]. Italian researchers observed that simvastatin, atorvastatin, and fluvastatin reduced platelet reactivity before significant reductions in LDL cholesterol occurred [19,20].
	Anti-inflammatory effects. As will be discussed further in Section Two, atherosclerosis is an inflammatory disorder. In research with mice, statins markedly reduce measures of both inflammation and atherosclerosis, despite little change in serum cholesterol levels [21]. In humans, statin therapy produces significant reductions in C-reactive protein (CRP), a marker of inflammatory activity that has repeatedly been associated with increased cardiovascular risk. This statin-induced reduction in CRP levels is not correlated with any decrease in LDL cholesterol levels [22-25]. Adhesion molecules and chemoattractants are key players in this inflammatory process. They promote adhesion and migration of leukocytes into the arterial wall, furthering the development of atherosclerotic plaque [26]. In an important experiment, Swiss researchers produced a specially modified form of lovastatin (Mevacor) with no inhibitory effect on HMG-CoA reductase. This ‘designer statin’ still possessed potent anti-adhesive, anti-chemoattractant effects, despite complete disablement of its cholesterol-lowering actions [27].
	Antioxidant effects. Free radical damage, also known as oxidative damage, plays a key role in the development of atherosclerosis. In animal studies, statins reduce various measures of oxidative stress even when cholesterol levels remain unchanged [28-30]. In humans, a mere nine days of atorvastatin administration (20 mg/day) significantly decreased platelet levels of oxidized LDL. These changes were observed before any noteworthy drop in LDL cholesterol was evident [20]. In patients randomly assigned to receive ten milligrams of pravastatin or twenty milligrams of fluvastatin for twelve weeks, significant reductions in oxidized LDL cholesterol occurred in both groups. The reduction was significantly higher in the fluvastatin group than in the pravastatin group (47.5 versus 25.2 percent, respectively). Reductions in total and LDL cholesterol, however, did not differ between the two groups [30].
	Inhibition of the migration and proliferation of smooth muscle cells that is seen during atherosclerotic plaque formation
[31,32]. That this phenomenon occurs independently of lipid-lowering was first confirmed when researchers observed that addition of mevalonate, geraniol, farnesol and geranylgeraniol, but not LDL cholesterol, prevented the antiproliferative effect of statins [33-35]. Animal research also shows a disconnect between the lipid-lowering and anti-proliferative effects of statins. When collars were placed around one of the carotid arteries in rabbits, treatment with lovastatin, simvastatin and fluvastatin significantly reduced intimal lesion formation, despite no change in the animals’ cholesterol levels [14].
	Prevention of atherosclerotic plaque rupture. Plaque rupture is believed to be the instigating factor in a significant portion of coronary events [36]. In patients with symptomatic carotid atherosclerosis, forty milligrams per day of pravastatin reduced the lipid and oxidized LDL cholesterol content but increased the collagen content of plaques as compared to control subjects. These changes are commensurate with those seen in stable plaques that are less prone to rupture [37]. In experiments with mice, simvastatin significantly increased serum cholesterol levels but induced a forty-nine percent reduction in the frequency of intraplaque hemorrhage and a fifty-six percent reduction in the frequency of calcification, both markers of advanced and unstable atherosclerotic plaques [38]. Compared to controls, adult male monkeys fed an atherogenic diet and given pravastatin or simvastatin showed significantly reduced inflammatory activity in plaques, while markedly increasing their collagen content. This effect was totally independent of cholesterol reduction; blood lipid levels in the animals were kept stable by manipulating dietary cholesterol intake [39].
	Prevention of cardiac hypertrophy. Takemoto and co-workers demonstrated the ability of statins to prevent cardiac hypertrophy in mice. This benefit occurred despite no change in serum cholesterol levels. Research by these and other researchers suggests the anti-hypertrophic effect of statins may derive from their antioxidant properties [40-41].
	Increased nitric oxide activity. Nitric oxide synthase (NOS) is the enzyme that stimulates the production of nitric oxide, a substance that plays a critical role in maintaining healthy arteries (see Chapter 21). Rats pretreated for one week with either cerivastatin or placebo underwent thirty minutes of coronary artery occlusion followed by 180 minutes of reperfusion—a procedure that mimics the metabolic stress encountered during a heart attack. Cerivastatin decreased infarct size (the damaged portion of heart muscle) by forty-nine percent—without reducing plasma cholesterol levels. Cerivastatin did this by increasing the activity of NOS by over fifty percent. Another group of rats given an NOS inhibitor along with cerivastatin did not experience increased NOS activity nor any cardiac protection [42].

Cholesterol Camouflage
The evidence that statins exert a multitude of favorable cardiovascular effects independent of cholesterol reduction is incontrovertible. Nonetheless, the medical mainstream continues to claim that LDL cholesterol reductions largely explain the lowered coronary mortality seen in some statin trials. Increasingly aggressive statin therapy is now being heavily promoted on the basis that greater reductions in LDL cholesterol will lead to far more favorable coronary mortality outcomes. Let’s take a closer look at the studies being used to support this highly dubious contention…
PROVE-IT Didn’t Prove Diddly
The PROVE-IT trial randomized 4,162 patients who had recently been hospitalized for an acute coronary event to either forty milligrams of pravastatin or eighty milligrams of atorvastatin daily. During the trial, the median LDL cholesterol levels achieved on the forty-milligram pravastatin and eighty milligram atorvastatin doses were 95 mg/dl and 62 mg/dl, respectively. After an average follow-up period of two years, the high dose atorvastatin group enjoyed a thirty percent reduction in CHD mortality and a twenty-eight percent decrease in overall mortality [43]. In response to these results, the establishment almost wet itself with delight. According to the barrage of media publicity that accompanied publication of the PROVE-IT results, this trial established once and for all that the lower the LDL cholesterol level, the better!
Actually, PROVE-IT proved no such thing.
That statins exert a whole host of biochemical effects beyond mere lipid lowering is incontestible; how do we know it was not a magnification of some other beneficial action of statins that produced the favorable mortality outcomes? Furthermore, the PROVE-IT trial not only tested two different statin dosages, but two different statins! As a result, the trial violated one of the most fundamental rules of clinical research: Control all your variables! Statin drugs might belong to the same family, but they are hardly identical clones. Even slight variations in a drug’s structure can dramatically alter its pharmacologic actions. Indeed, a comparison of atorvastatin with fluvastatin, lovastatin, pravastatin, and simvastatin found that the former not only lowered LDL cholesterol to a greater extent—it also produced greater reductions in CRP and another inflammatory marker known as lipoprotein-associated phospholipase A2 (Lp-PLA2) [44]. Such differences could easily have contributed to the divergent mortality outcomes.
Given the multiple actions of statins, it is most illogical to claim that any mortality benefit was due to LDL reduction. Such incongruity proved little hindrance to a group of NCEP panelists from using the PROVE-IT results to promptly revise official guidelines in July 2004, endorsing even more aggressive LDL lowering [45]. Overnight, these revised NCEP guidelines created millions of new patients qualifying for cholesterol drug ‘therapy’. Jaded observers were hardly surprised when most of the panelists were subsequently revealed to have financial ties with statin drug manufacturers [46].
Interestingly, the fanfare awarded to the PROVE-IT trial was not extended to the subsequent A to Z trial, a randomized, double-blind study of coronary patients receiving either forty milligrams daily of simvastatin for one month followed by eighty milligrams daily thereafter, or placebo for four months followed by twenty milligrams daily of simvastatin. Among the patients in the placebo plus low-dose simvastatin group, the median LDL cholesterol level achieved was 77 mg/dl after eight months. In the high dose simvastatin group, LDL cholesterol levels were reduced to 63 mg/dl at eight months. Cardiovascular death occurred in 5.4 and 4.1 percent of the patients in the low and high-dose groups, respectively. All-cause mortality was 6.7 and 5.5 percent, respectively, but the difference was not statistically significant. What’s more, there is no guarantee that greater LDL cholesterol reductions were responsible for the less-than-spectacular trend towards lower mortality in the high dose group. C-reactive protein values became significantly lower in the high dose simvastatin group only, indicative of an increased anti-inflammatory effect [47].
TNT Bombs Out
While the uninspiring results of the A to Z trial were quietly ignored, a subsequent trial that appeared to support the results of PROVE-IT was warmly welcomed in March, 2005. This was the TNT study, which randomly assigned 10,001 CHD patients with LDL cholesterol levels of less than 130 mg/dl to either ten or eighty milligrams of atorvastatin daily. Those receiving low-dose atorvastatin reduced their mean LDL cholesterol levels to 101 mg/dl, while those taking the high dose brought their LDL readings down to 77 mg/dl. After a median follow-up of 4.9 years, 2.5 percent of the low-dose group had died from coronary causes, compared to 2 percent in the high dose group, a twenty percent relative risk reduction. Media reports enthusiastically hailed these supportive results as triumphant confirmation of the PROVE-IT findings. According to the hype, the “lower is better” era of LDL cholesterol reduction had officially arrived.
Not so gleefully embraced was perhaps the most important TNT finding of all—namely, the fact that there was no difference between the two treatment groups in overall mortality. The total death rates in the low- and high-dose atorvastatin groups were 5.6 and 5.7 percent, respectively. Cancer deaths were thirteen percent higher on the eighty-milligram dose of atorvastatin, while non-traumatic deaths from causes other than cancer were increased by over a third. Despite all the commotion, those taking the high dose atorvastatin did not experience a single day of increased life span, although they did suffer a greater risk of adverse side effects (5.8 versus 8.1 percent in the low- and high-dose groups, respectively— a forty percent relative risk increase). And again, there is no support whatsoever for the claim that LDL cholesterol reductions were in fact responsible for the decline in coronary mortality; markers of antiinflammatory, vasodilatory and anti-clotting activity were not reported in the TNT paper [48].
The official response to concerns about the lack of reduction in overall mortality were a shining example of how the medical orthodoxy focuses on what it wants to believe and rationalizes away that which it does not. According to head researcher of the TNT study, Dr. John LaRosa, “We need to make the assumption that mortality has been proven, that LDL lowering does in fact lower total mortality rates”. To assume from a study showing absolutely no reduction in overall mortality that higher statin dosages do in fact lower overall mortality requires a complete abandonment of one’s rational faculties.
Dr Roger Blumenthal, from Johns Hopkins University Medical Center, in Baltimore, Maryland, said that the TNT mortality finding was “unfortunate” and “a bit surprising,” but that the increase in non-cardiovascular mortality was likely due to chance. According to Blumenthal, “The totality of evidence does not suggest that lowering LDL cholesterol to very low levels is associated with non-cardiovascular mortality” (Chapters Two and Three of this book explain at length why such an assertion is absurd). Meanwhile, Steve Nissen, a prominent researcher and advocate of statin drugs, was quoted as saying that “If you don’t die of coronary heart disease, you’re going to die of something else” [49]. Gee, to have such enlightened commentators at the helm of modern coronary care sure fills me with a sense of confidence and relief!
Cut the CRP
The effect of statins upon CRP levels is worthy of further mention. In January 2005, the New England Journal of Medicine published two studies examining the interplay between statin use, CRP levels, and subsequent coronary events. The first, using data from the PROVE IT study, found: “Patients who have low CRP levels after statin therapy have better clinical outcomes than those with higher CRP levels, regardless of the resultant level of LDL cholesterol.” [50] In the second study, researchers used intravascular ultrasonography to examine the association of LDL and CRP with the continued development of atherosclerosis in 502 CHD patients. They found “Atherosclerosis regressed in patients with the greatest reduction in CRP levels, but not in those with the greatest reduction in LDL cholesterol levels.” [51]
Another study demonstrating the primary importance of statins’ antiinflammatory effects was the CARE trial, where recent heart attack patients with average cholesterol levels were randomized to forty milligrams of pravastatin per day or placebo. The CARE results clearly show that the risk of major coronary events was reduced to a similar degree among those taking pravastatin regardless of their baseline total or LDL cholesterol level. There was one exception; those with baseline levels of LDL below 125 mg/dl experienced a four percent relative increase in major coronary event risk during the trial [6]. So much for the “lower is better” paradigm.
The picture changed dramatically when the authors subsequently pored through the CARE data for evidence of an anti-inflammatory effect. They found that participants with the highest baseline levels of CRP and Serum Amyloid A (another protein that serves as a marker of inflammatory activity) experienced a reduction of fifty-four percent in the incidence of recurrent coronary events compared with a reduction of twenty-five percent in those with low CRP and SAA. This was despite the fact that baseline cholesterol values almost identical in the two groups! [52]
Also worthy of mention is the PRISM study. In this trial, the effect of statin therapy on coronary event rates was evaluated in over 1,600 patients with proven coronary artery disease and a history of chest pain during the 24 hours prior to hospital admission. At thirty days, statin therapy significantly reduced mortality and the incidence of nonfatal myocardial infarction compared with patients who did not receive statins. The need for revascularization, and the length of hospitalization was also decreased by statin therapy. The benefits were independent of cholesterol-reduction—total cholesterol levels were similar between treatment groups throughout the study! [53]
Because atherosclerotic heart disease is an inflammatory ailment, it is hardly surprising that reductions in inflammatory markers like CRP are accompanied by significant reductions in atherosclerosis progression and CHD risk. Science has yet to determine whether CRP itself is just a secondary risk factor, or whether it plays a directly causal role in cardiovascular disease. Regardless of what future research reveals, the good news is that one need not resort to potentially toxic drugs like statins in order to lower CRP levels.
In a controlled clinical trial, subjects consuming a diet high in fruits, vegetables and nuts experienced reductions in CRP similar to those observed in participants randomized to receive twenty milligrams per day of lovastatin; CRP was reduced by twenty-eight and thirty-three percent in the diet and lovastatin group, respectively [54]. Exercise, weight loss, and supplementation with omega-3-rich fish oils have also been shown to produce substantial reductions in CRP levels [55-60]. More importantly, all the aforementioned interventions have been shown in clinical trials to lower cardiovascular mortality.
The Truth Comes Out…at Last!
In late 2006, two prominent medical journals published articles that broke the established trend of automatically ascribing any benefit of statin therapy to LDL reduction. In September, the American Medical Association’s Archives of Internal Medicine featured a pooled analysis of thirteen randomized controlled trials comparing intensive statin therapy with a control treatment (no statins, lower dose statins, or usual care) in patients recently hospitalized for acute coronary syndromes. When the results of these trials were collectively analyzed, at twenty-four months there was a nineteen percent reduction in the composite endpoint of overall cardiovascular events (recurrent myocardial infarction or ischemia, and cardiovascular death). But this risk reduction was independent of LDL cholesterol reduction. The authors acknowledged the importance of statins’ pleiotropic effects, and stated clearly in their paper: “There is no significant evidence that reduction in LDL-C level explains these beneficial effects.” [61]
In the October 2006 issue of the Annals of Internal Medicine, researchers reviewed all controlled trials, cohort studies, and case-control studies that examined the independent relationship between LDL cholesterol and major cardiovascular outcomes in patients with LDL cholesterol levels less than 130 mg/dl. The NCEP considers LDL under 130 mg/dl as desirable and in their 2004 guidelines, the NCEP “expert” panel recommended physicians titrate lipid therapy to reach an LDL cholesterol level less than 70 mg/dl in very high risk patients. The panel stated that consistent and compelling evidence showed a strong relationship between LDL cholesterol level and cardiovascular risk. When the researchers went searching for this “compelling” evidence cited by the NCEP “experts” (most of whom were the beneficiaries of drug company money) they found “… no clinical trial subgroup analyses or valid cohort or case-control analyses suggesting that the degree to which LDL cholesterol responds to a statin independently predicts the degree of cardiovascular risk reduction.” [62]
So much for the theory that statins owe their efficacy to cholesterol lowering! Now, what about their safety record?
The Steep, Steep Downside of Statins
A visit to any of the numerous health-oriented forums on the internet will quickly reveal hundreds of posts from dissatisfied statin users, describing an alarming array of side-effects: the most common being extreme fatigue, nausea, gastrointestinal problems, and muscle weakness and pain [63]. Complaints from patients about their doctors’ inability to link recent health problems with statin use are frequent. In many instances, users report that they put two-and-two together themselves, stopped taking the drugs, and experienced significant or even complete remission of their symptoms. Frequent side effects are no doubt a major reason why up to seventy-five percent of people taking statins discontinue their use [64,65].
When questioned about these safety concerns, those who defend statins repeatedly and enthusiastically point to the low incidence of adverse effects reported in controlled, randomized clinical trials. These trials, it is claimed, clearly demonstrate that statins are safe, effective and extremely well tolerated drugs. Don’t you believe it! As proof of their alleged safety among the general population, the clinical trial experience with statins is next to useless.
Why?
Because when researchers recruit participants for statin clinical trials, they carefully screen for—and exclude—a wide range of individuals including women of childbearing age, those with a history of drug or alcohol abuse, poor mental function, heart failure, arrhythmia, and other cardiac conditions, liver and kidney disorders, cancer, “other serious diseases”, and “hypersensitivity” to statins. Thus, the disparity between the widespread ‘real-world’ prevalence of side effects from statin use and the low prevalence of side effects in clinical trials is hardly surprising. These trials exclude groups that comprise a significant proportion of the real world population, and can hardly be taken as a realistic barometer for the expected incidence of side effects in the general population.
This sort of careful screening is par for the course with clinical trials, so it’s little wonder that fifty-one percent of prescription drugs are subsequently found to have serious adverse effects not detected prior to regulatory approval [66]. And even with these strict exclusion criteria, there is evidence to show that the clinical experience with statins has been far from trouble-free. Data from the largest statin trial, the Heart Protection Study (HPS), suggest that the daily forty-milligram dose of simvastatin used was nowhere near as well tolerated as the authors would have us believe. A substantial number of patients did not enter the trial after a six week run-in period on simvastatin before randomization; of the 32,145 who participated in the run-in phase, 11,609 patients—over one third-dropped out before the official start of the trial.
Of these 11,609 patients who did not proceed to the trial, sixty-five percent “chose not to continue” for reasons that were not specified, seventeen percent “didnot seem likely to be compliant long-term”, thirteen percent “were considered by their own doctor to have a clear indication for (or contraindication to) statin therapy after review of the screening lipid results provided”, ten percent “had abnormal screening blood results”, nine percent “reportedproblems associated with the run-in treatment” (which comprised forty milligrams of simvastatin, plus vitamins E, C and beta-carotene), and one percent had “other reasons for not continuing”
[67]. These figures suggest that the incidence of adverse reactions to simvastatin among those who did not enter the HPS trial ran into the thousands, a stark contrast to the handful of adverse reactions reported among the fastidiously-screened patients who participated in the official trial.
The results of the ALLHAT trial, published in December 2002, provide yet more evidence that statin side effects are far more frequent than typically claimed. ALLHAT was unique in that it included populations that had been excluded or underrepresented in previous statin trials, particularly older persons, women, racial and ethnic minority groups, and persons with diabetes. While most of the other usual exclusion criteria, such as evidence of liver or kidney dysfunction, were still enforced, the broader range of participants, and the non-blinded nature of the study, meant that it approximated real life conditions a little more closely than most other statin trials. Extending for a period of six years, ALLHAT was also one of the longest-running statin trials.
By the sixth year, twenty-three percent of the ALLHAT participants randomized to receive pravastatin had stopped taking their medication. About half of these subjects did so without citing a specific reason, while the remainder cited “adverse effects and other medical and nonmedical reasons. “ Unfortunately, we’ll never know the exact type and frequency of side effects among the ALLHAT participants; specific adverse effects data were not collected during the study [68].
Absent from the glowing media reports results of the PROVE-IT trial was the fact that liver enzymes were elevated in 3.3 percent of the group taking eighty milligrams of Lipitor, compared to 1.1 percent of the group taking forty milligrams of Pravachol (when liver enzyme levels rise, patients must be advised to stop taking the drug or reduce the dose). Even more telling were the study’s withdrawal rates: thirty-three percent of patients discontinued Pravachol and thirty percent discontinued Lipitor after two years due to adverse events or other reasons [43].
Statins Can and Do Kill
Regardless of what the medical orthodoxy would have us believe, the dangers from statin use are very real, as illustrated by the tragic death of Mrs. Elnoisa Calabio. Mrs. Calabio’s story was presented at an FDA public hearing in May 2000: “On October 7, 1999, at the age of 48, registered nurse, wife and mother, Elnoisa Calabio, succumbed to the end stages of irreversible dermatomyositis and interstitial pulmonary fibrosis directly caused by her use of a prescribed cholesterol-lowering medication, simvastatin (Zocor). Mrs. Calabio had no substantial risk factors for heart disease. Her blood pressure was controlled. Her cholesterol was slightly high, but not considered dangerous. Tragically, in her last days she knew that the cholesterol lowering drug her doctor had recommended to extend her life was in fact the cause of her fatal illness.” [69]
Contrary to decades of anti-cholesterol propaganda, the mere presence of elevated cholesterol does not constitute a ‘disease’. In any sane world, prescribing potentially deadly drugs to individuals free of heart disease, simply because they failed to meet some arbitrary level of serum cholesterol, would be considered nothing less than a cut-and-shut case of medical malpractice.
Sadly, Mrs Calabio’s family is hardly alone in grieving the needless, statin-induced loss of a loved one. In August 2001, pharmaceutical giant Bayer AG was forced to withdraw Baycol (cerivastatin) from the market, after at least fifty-two deaths had been linked to the drug. Baycol was causing rhabdomyolysis, a condition characterized by severe muscle damage. This rare disorder occurs when a large number of skeletal muscle cells die, subsequently releasing massive amounts of muscle protein into the bloodstream. This muscle protein saturates the kidneys, effectively overwhelming their filtration capacities. At last count, over one hundred deaths and 1,600 injuries had been linked to Baycol. Bayer has reportedly paid 477 million dollars to settle over 1,300 Baycol cases out of court in the U.S., and still faces around 11,000 cases for which the company has refused to acknowledge legal liability [70].
Indeed, kidney failure was reportedly a major cause of death amongst the Baycol victims. Baycol is not unique in its ability to damage muscle—all the statins have been shown to produce muscle disorders in susceptible patients, and muscle pain is one of the most common reasons for patients being taken off statin drugs [71]. It is also now known that some patients may suffer muscle deterioration caused by statins while still maintaining normal levels of creatine kinase, the most commonly used indicator of muscle damage [72].
Despite these findings, many researchers continue to endorse the official party line that muscle damage in statin users is a rare occurrence. However, in June 2006, Swedish scientists published research indicating that the prevalence of statin-induced muscle damage may be far more common than that previously predicted by even the staunchest statin critics. The researchers had taken muscle biopsies from fourteen statin-treated and eight non-statin-treated patients, none of whom had a previous history of rhabdomyolysis or myalgia. Upon examining the biopsied tissue samples, they found clear evidence of muscle damage in ten of the statin-treated patients, but only one of the eight controls. The muscle damage in the statin users was present despite their being asymptomatic. Though the degree of overall damage was slight, it exhibited a characteristic pattern that included damage to the cholesterol-rich components of muscle fibers known as T-tubules and sarcolemma. To determine whether or not these findings were mere coincidence, the researchers then took isolated muscle fibers and depleted them of cholesterol. When they placed these cholesterol-depleted fibers under the microscope, they observed the same structural abnormalities found in the damaged muscle fibers of statin-treated patients! [73]
Those who need further proof of the disparity between side effect rates in carefully controlled clinical trials and the real world should carefully consider the findings of the PRINCESS study. This study was scheduled to enroll 3,605 heart attack patients who were to be randomized to either Baycol or placebo for three months. The trial was supposed to have had a two-year follow-up, but when cerivastatin was pulled from the market in 2001, the trial was stopped, and the data acquired after 4.5 months was tallied. Among those who had already completed 4.5 months of cerivastatin use, there was little evidence of increased myopathy or rhabdomyolysis risk, with adverse events similar in the treatment and placebo groups. If trial data was relied upon to ascertain the risk profile of Baycol, one would conclude that it was a remarkably safe drug, rather than the deadly menace it quickly proved itself to be in general practice! [74]
Those who have been taken in by the extravagant hyperbole lavished upon statins would also be wise to consider the experience of Auckland, New Zealand resident Brian Barker. In April of 2002, Barker was a healthy and physically fit fifty-four year old who watched his diet and walked twenty-five kilometers each week. He did take some medication for mild hypertension, but otherwise showed no sign of any heart trouble. His younger brother, however, had not been so fortunate, having already endured a heart attack and triple bypass surgery.
As a result of his brother’s premature heart problems, it had been suggested to Barker that he visit his doctor for a precautionary examination. His physician arranged an exercise stress test, which Brian passed with flying colors. His recovery after the treadmill session was excellent, and ultrasound images showed no sign of blockage to his arteries. Blood testing also showed his cholesterol to be within ‘normal’ limits at 200mg/dl. To any rational observer, Barker would hardly have seemed like a suitable candidate for powerful cholesterol-lowering drug therapy. However, despite his highly positive test results, Barker ‘s doctor decided that—”as an extra precaution”—he should start taking simvastatin on a daily basis. Barker dutifully obeyed and started taking twenty milligrams of the widely prescribed statin every night.
On the morning of June 23, 2002, Barker sat eating his breakfast and reading the Sunday paper, just as he had done countless times before. It was after finishing his second piece of toast that he felt a sudden pain shoot through the base of his spine. He started shaking and began feeling extremely cold. His legs felt weak, his complexion turned gray, his speech became incoherent, and his eyes became glassy. His wife Heather wrapped him in a winter jacket, put a duvet around him, and turned the heater on, but Barker still continued to shake. Twenty minutes later, he got up and staggered towards the toilet, where he proceeded to vomit violently. Barker was about to discover that his health problems were as severe as they were sudden. Five days after becoming abruptly ill, the drained and dehydrated Kiwi was hospitalized with acute kidney failure. He was suffering from life-threatening rhabdomyolysis, courtesy of the simvastatin that had been prescribed “as an extra precaution” against heart disease.
As of mid-2004, Barker has been able to stop dialysis, although his doctors have explained it may still be a possibility in the future. He still has continual pains in his muscles and joints. He still gets nauseous, and has even had an operation for the hiatus hernia caused by his continual vomiting. Cognitive difficulties have made it impossible for Barker to continue doing his previous job. By early afternoon every day, fatigue gets the better of him and he falls asleep. His speech is impaired, he has traumatic nightmares, a frequent and urgent need to urinate, a raised PSA level, and neuropathy. Barker’s wife Heather explained to me that “there are many other unexplained and concerning phenomena which we hope will resolve in the not too distant future. He has had various therapists, a psychologist, and many excellent physicians. But very few answers.”
Statins and Coenzyme Q10 Depletion
Statins have also been shown to deplete the body of a vital substance known as Coenzyme Q10 (CoQ10) [75]. CoQ10 is a crucial component of mitochondria, the intracellular “engines” responsible for producing almost all of a cell’s energy requirements. In addition to this fundamental role in energy production, CoQ10 acts as a potent antioxidant. Not surprisingly, CoQ10 is extremely important for cardiovascular health, with high levels being found in healthy heart tissue.
Ironically, while statins can reduce the risk of atherosclerotic heart disease, their CoQ10-robbing effects have been linked to an increased risk of congestive heart failure. The first statin (lovastatin) appeared on the market in 1987. Figures from the National Center for Health Statistics show that since the early nineties—several years after statin drugs began hitting pharmacy shelves—the incidence of congestive heart failure (CHF) has risen sharply [76]. CHF, in fact, is the fastest growing cardiovascular disorder in the United States. Sadly, there is no cure for CHF short of a heart transplant.
Approximately 4.8 million Americans are diagnosed with CHF. Each year, there are an estimated 400,000 new cases, and around half of these patients will die within five years. Although the causes of this epidemic are unknown, statin-induced CoQl0 deficiency has been implicated as a possible contributing factor. Peter H. Langsjoen, MD, a foremost authority on the use of coenzyme Q10 in the treatment of heart disease, has little doubt as to the culprit behind this sharp rise in CHF : “In my practice of 17 years in Tyler, Texas, I have seen a frightening increase in heart failure secondary to statin usage, “statin cardiomyopathy”. Over the past five years, statins have become more potent, are being prescribed in higher doses, and are being used with reckless abandon in the elderly and in patients with “normal” cholesterol levels. We are in the midst of a CHF epidemic in the US with a dramatic increase over the past decade. Are we causing this epidemic through our zealous use of statins? In large part I think the answer is yes.” [77]
Because all large-scale statin trials have excluded patients with established heart failure, the long-term safety of statins in such patients is not known. Clinical research gives little cause for optimism; Langsjoen recently studied fourteen patients with completely normal heart function, and found that after three to six months on twenty milligrams of Lipitor a day, ten of the subjects developed abnormalities in the heart’s diastolic phase (when the heart muscle fills with blood) [78]. Diastolic dysfunction is believed to be responsible for between thirty to fifty percent of congestive heart failure cases in older people [79].
The deleterious effects of statins on CoQ10 levels are hardly news to drug company manufacturers. In 1989, Merck & Co., Inc. filed two patents for the use of CoQ10 with statins in order to prevent CoQ10 depletion and attendant side effects. The patent applications, which can be viewed online at the United States Patent and Trademark Office website, clearly show that the statin manufacturer was aware of the link between CoQ10 depletion and heart failure [80]. One of the Merck patent applications states that: “Since Coenzyme Q10…is of benefit in congestive heart failure patients, the combination with HMG-CoA reductase inhibitors (statin drugs) should be of value in such patients who also have the added risk of high cholesterol.”
Research has shown that statin-induced CoQ10 deficiency can be prevented with supplemental CoQ10, without adverse impact on the drugs’ cholesterol-lowering or anti-inflammatory properties [75]. Amazingly, even though both of the Merck patents were granted in 1990, the company has neither exercised the patents nor educated physicians or patients about the necessity of taking coenzyme Q10 along with statin drugs. The end result is that most doctors and their patients remain completely ignorant that failure to supplement statin drugs with coenzyme Q10 may have potentially life-threatening consequences.
CoQ10, by the way, is not the only important antioxidant depleted by statin use. A three-month trial found that twenty milligrams daily of simvastatin decreased blood levels of alpha-tocopherol (a form of vitamin E) by 16.2 percent, beta-carotene by 19.5 percent, and CoQ10 by 22 percent as compared to placebo [81].
This is Your Brain on Statins
Along with along with muscular symptoms, cognitive dysfunction is one of the most frequently reported side effects of statin use. Numerous case reports of statin-associated cognitive impairment and memory loss have appeared in the medical literature, and clinical trials have found that statins can indeed induce negative mental changes [82]. A 1992 double-blind trial found that healthy young men given lovastatin displayed significant deterioration in cognitive function after only three weeks of treatment, whereas no change was noted in those receiving a placebo [83]. In another trial, lasting six months, the placebo group improved significantly in all of five assessments of cognitive function, while the lovastatin group improved only in one [84].
Total Global Amnesia (TGA) is a transient form of memory loss that can last anywhere from fifteen minutes to half-a-day. Duane Graveline, M.D., a former astronaut, aerospace medical research scientist, flight surgeon and family doctor, experienced this normally rare phenomenon in 2001 shortly after doctors at the Johnson Space Center placed him on Lipitor. Six weeks later his cholesterol had plummeted from 240 to 150, much to the delight of his doctors. “All was well until several days later”, Graveline recalls, “when my wife found me aimlessly walking about the yard after my usual walk in the woods that morning. “ Graveline did not recognize her, and while he reluctantly accepted cookies and milk, he refused to go inside the ‘unfamiliar’ building that was in fact his home. Graveline’s wife eventually convinced him to take a ride to their family doctor, and then to a neurologist who made the diagnosis of TGA, “cause unknown”. While sitting in the neurologist’s office, about six hours after the onset of his TGA, Graveline’s memory abruptly returned.
Because his MRI results were normal, and since Lipitor was the only new medicine he was taking, Graveline quickly suspected that he was suffering an unforeseen side effect and promptly stopped taking the drug. During the next year, he experienced no further episodes of TGA. At his next astronaut physical the following year, his NASA doctors were aghast that he had stopped taking the cholesterol-lowering drug they prescribed, and adamantly insisted that it was in no way related to his TGA episode. Graveline relented, and again began taking Lipitor at one-half the previous dose.
“Six weeks later I again descended into the black pit of amnesia, this time for twelve hours and with a retrograde loss of memory back to my high school days. During that terrible interval, when my entire adult life had been eradicated, I had no awareness of my marriage and four children, my medical school days, my ten adventure-filled years as a USAF flight surgeon, my selection as scientist astronaut or of my post retirement decade as a writer…”
Graveline was mortified by the sudden onset of his TGA episodes: “What if I had been flying my taildragger at the time? My flight instruction had come during my ten years as a USAF flight surgeon. If my ability to pilot an aircraft had been eradicated by this event, what might have been my reaction? How could I ever have brought it in for a safe landing?”
Graveline again went off his Lipitor, this time permanently. Again, his doctors refused to even consider that the popular statin could have had anything to do with his TGA. In desperation, he sent an email to the writers of People’s Pharmacy, a syndicated column appearing in newspapers throughout the US. His letter, in turn, was passed on to researchers conducting an ongoing statin study at the University of California, San Diego. The principal investigator of this study, Beatrice Golomb, contacted Graveline and reassured him that she knew of several cases just like his. The real break came several days later when his e-mail was reprinted in the People’s Pharmacy column. Both Graveline and the column’s writers were flooded with e-mails, containing hundreds of reports of statin-related amnesia, memory loss, confusion, and disorientation.
Graveline launched himself into an intense investigation of the phenomenon of statin-induced TGA, discovering in the process just how crucial cholesterol is for efficient brain function. Laboratory evidence suggests that cholesterol is essential for the creation of the all-important synapse, the gap between nerve cells that allows neurotransmitters to carry nervous system messages [85]. While cholesterol is the most common organic molecule in the brain, this organ cannot tap the blood cholesterol supply because the lipoproteins that carry cholesterol are too large to cross the blood-brain barrier. Statins, it would appear, directly interfere with cholesterol production in the brain, just as they do in the liver.
Graveline uncovered enough startling facts about statins, cholesterol, and nervous system function to fill a book—which is exactly what he did. The end result, Lipitor: Thief of Memory, should be mandatory reading for anyone taking statins and for the doctors who prescribe them. As Graveline warns: “Statin drug use is not all glamour and risk-free patient benefit as strongly implied in the monumentally effective direct patient advertising of Pfizer and other drug giants.”
[86]
Statins and Cancer
In 1996 the Journal of the American Medical Association published an extensive review of the research studying the link between cholesterol-lowering drugs and cancer. The authors, Dr Thomas Newman and Dr. Stephen Hulley, stated: “All members of the two most popular classes of lipid-lowering drugs (the fibrates and the statins) cause cancer in rodents, in some cases at levels of animal exposure close to those prescribed to humans.” In light of their findings, the authors recommended that: “lipid-lowering drug treatment, especially with the fibrates and statins, should be avoided except in patients at high short-term risk of coronary heart disease.”
[87]
Newman and Hulley’s recommendation has been all but ignored. Statins are being recommended and prescribed, not just to people at high short-term risk, but to perfectly healthy people who show no clinical manifestations of CHD whatsoever, except for the non-disease of hypercholesterolemia. Drug companies and health authorities repeatedly assure us that statins are wonderful low-risk drugs that are well tolerated in most people. They claim that clinical trials have shown no increase in cancer incidence with statin use, but most of these studies ran for only six years or less. Cancer is a chronic disease that may take decades to manifest itself as a life-threatening illness—can we really conclude from trials lasting five to six years that statins are safe for lifetime use? Even heavy smokers are highly unlikely to develop cancer within six years of taking their first puff; most continue for decades before they come to realize the true value of those little warnings adorning cigarette packets.
Because rodent studies routinely use far higher dosages of drugs than those prescribed to humans, some have questioned the relevance of Newman and Hulley’s findings. In many studies, rodents have been shown to eliminate drugs much faster than humans, necessitating higher dosages to maintain constant blood levels of the drug. The authors noted, however, that when the drug exposure was considered in terms of blood levels, carcinogenicity occurred at levels close to those seen in humans. In the same journal in which this review appeared, a commentary critical of Hulley and Newman claimed that higher dosages used in rodents placed inordinate stress on their gastrointestinal tracts, and that most of the cancers seen in rodent studies were malignancies of the gastrointestinal tract and liver [88]. Given that gastrointestinal distress and liver toxicity are among the most frequently reported side effects in patients prescribed statins, this proffered explanation provides little reassurance.
Cancer Incidence in Human Statin Trials: A Closer Look
There are two trials whose follow-up periods have extended for longer than the usual four-to-six years. The first is the EXCEL trial, which showed an increase in total mortality after one year of lovastatin use, and for which no subsequent mortality data has ever been released [89]). The second is the Scandinavian Simvastatin Survival Study (4S), the ten-year follow-up data of which was published in a 2004 issue of The Lancet. The 4S trial officially ran for five years, but researchers continued to monitor mortality outcomes after this double-blind portion of the study ended. In the years following the trial’s closure, over eighty percent of the subjects in both the original simvastatin and placebo groups reported that they were taking cholesterol-lowering drugs, usually statins. When researchers tallied up the number of cancer deaths after ten years, they found that cancer mortality was 4.5 percent in the placebo group and 3.8 percent in the simvastatin group [90]. While the small difference favoring the simvastatin group did not reach statistical significance, the lack of increased cancer incidence seen in this trial was encouraging.
Not so reassuring were the results of the PROSPER trial, which found a twenty-five percent increase in newly diagnosed cancers among elderly individuals treated with pravastatin. While there were twenty less deaths from CHD and stroke in the treatment group, twenty-four more deaths from cancer were observed, and, in an ominous confirmation of animal findings, one of the highest increases was observed for gastrointestinal cancers [11]. The PROSPER authors dismissed these findings by referring to a pooled analysis they performed of eight statin trials that lasted three or more years, which showed no statistically significant difference in cancer incidence between the placebo and statin groups (6.9 versus 7.1 percent, respectively). However, all of these other trials involved younger subjects. Because cancer risk increases with age, such a comparison bears little relevance to the PROSPER results. Due to their heightened risk, elderly subjects may act as a far more sensitive barometer to any cancer-promoting capacity possessed by statins. Furthermore, the PROSPER researchers’ analysis did not include skin cancer. Considering the relatively short-term nature of statin trials, it is the incidence of such an easily detectable, superficial cancer that would provide the strongest clue as to the future cancer-causing potential of statins. Only two of the statin trials have reported skin cancer incidence; the 4S and HPS simvastatin trials. Increases in skin cancer were noted in both [9,91].
Also providing little reassurance was a report in early 2006 by Japanese researchers on the incidence of lymphoid malignancies (lymphoma and myeloma) among statin users. Knowing that immune-suppressing drugs increase the risk for these malignancies, and that statins may exert immune-suppressing effects [92], they examined the association between statin use and development of lymphoid malignancies in a case-control study. The cases were 221 consecutive patients with proven lymphoid malignancies hospitalized in the Department of Hematology of Toranomon Hospital in Tokyo, Japan between 1995 and 2001. The two control groups comprised 442 and 437 inpatients without malignancies from the Departments of Orthopedics and Otorhinolaryngology of the same hospital. The controls were matched individually with cases for age, sex and year of admission. A 224 percent higher frequency of statin use was found among patients with lymphoid malignancies compared to the control patients [93].
In the CARE trial, breast cancer, another readily detectable malignancy, developed in twelve women from the treatment group but in only one of the control individuals—a highly significant difference [6]. Breast cancer was also the malignancy for which the greatest increase was noted in the PROSPER trial. The possibility that statins will lead to future increases in cancer incidence cannot be flippantly dismissed.
Statins and Birth Defects
It is estimated that one to three percent of statin prescriptions are for women of childbearing age. NIH researchers analyzed fifty-two cases of first-trimester statin exposure reported to the Food and Drug Administration (FDA) from 1987 through 2001, and observed a disproportionately high occurrence of severe central nervous system defects and limb deformities. The findings, reported in the April 8, 2004 issue of the New England Journal of Medicine, showed that twenty of fifty-two babies exposed to statins in the womb were born with malformations [94]. “We can’t tell whether the defects were caused by the use of statin medications, but other birth defect studies suggest that these are the kinds ofproblems that occur if the embryo does not get enough cholesterol in early pregnancy to develop normally,” said one of the authors, Dr. Maximilian Muenke, a senior investigator and chief of the medical genetics branch at the National Human Genome Research Institute in Bethesda, MD.
Of the twenty babies born with malformations, four had severe central nervous system defects, and five had malformed limbs. There was also a case of a very rare birth defect called holoprosencephaly, which occurs when the brain fails to divide properly. “These are such very rare birth defects that one would not expect to find the number we found in a population this small,” Muenke said [95].
The authors pointed out that all the adverse birth outcomes were associated with the use of ‘lipohilic’ statins (those that are attracted to lipids in the body), such as cerivastatin, lovastatin, atorvastatin, and simvastatin. The lipophilic statins achieve concentrations in the embryo/placenta similar to those seen in maternal plasma, and lipophilic statins have been shown to cause birth defects in animal studies. No malformations were reported among fourteen infants exposed to pravastatin, a hydrophilic drug that has low tissue penetration and has not caused reproductive abnormalities in animals.
Laboratory research conducted since Muenke’s report suggests that statins may indeed be toxic to the developing fetus. When Israeli researchers exposed human first trimester placental explants to a medium containing simvastatin, they observed that the drug sharply inhibited normal migration and proliferation of cells in the explants, while increasing apoptosis (cell death) [96].
Pregnant women should avoid statins like the plague. The problem is, pregnancies are often unplanned and many women do not know they are pregnant until after four to six weeks of pregnancy. Fetal exposure to statin drugs can happen inadvertently before a woman is even aware she is pregnant. The biggest irony of all this is that there is absolutely no reason for females to be taking statins in the first place: As Chapter 23 clearly explains, clinical trials have repeatedly shown that statin drugs do not offer any mortality benefit whatsoever to women!
Statins and Impotence
As if rhabdomyolysis, cognitive dysfunction, potentially fatal kidney failure, and possible increases in the risk of birth defects, cancer and heart failure were not bad enough, researchers recently added another ailment to the ever-growing list of adverse statin side effects: Erectile dysfunction.
A systematic review by UK researchers of case reports, clinical trials and information from regulatory agencies, found that both statins and fibrates were associated with erectile dysfunction and impaired libido. In many cases, symptoms improved after drug withdrawal, but resumed once the lipid-lowering therapy was reinstated [97].
Investigators from the Netherlands Pharmacovigilance Centre have also reported a number of statin-associated sexual dysfunction cases. They described two cases in which dysfunction was accompanied by significant reductions in testosterone, providing a strong clue as to why statins can interfere with sexual capacity. The first patient was a forty-six-year-old male with initial serum cholesterol of 275 mg/dl. The patient started treatment with twenty milligrams of fluvastatin daily, which was then increased to forty milligrams daily. Shortly after initiation of statin therapy, the patient noticed a decrease in libido. His testosterone value was measured and determined at 207ng/dl (normal range for adult men: 345-1008 ng/dl). At this time his cholesterol level had decreased to 228 mg/dl). Fluvastatin was withdrawn and five days later his testosterone had increased to 380 ng/dl. The patient’s libido also returned to normal.
The second patient, a fifty-four-year-old male, started treatment with pravastatin to lower his cholesterol level of 236 mg/dl. Within days of commencing pravastatin, he experienced a decrease in his libido. His testosterone level was 167 ng/dl, while his total cholesterol level had decreased to 174 mg/dl. When pravastatin was discontinued seven months later, his libido returned to normal after a few days. Four months later, his testosterone level had risen to 657 ng/dl. The center received six more reports concerning decreased libido in association with the use of statins, one of them concerning a woman. In three cases the outcome is known: two patients recovered after withdrawal of the suspected drug and one recovered after switching to another statin [98].
More recently, researchers analyzed statin-associated impotence cases collected by the Spanish and French pharmacovigilance systems. Thirty-eight cases of impotence associated with statins were identified in the Spanish database, with impotence disappearing after drug withdrawal in 93 percent of the cases. In France, 37 cases were reported, and in 85% of these recovery was observed after drug withdrawal [99].
Statins Versus Testosterone
While it may be hated by disgruntled feminists the world over, the hormone testosterone is extremely important for men and women alike. Libido, cognition, muscle and bone growth are just some of the vital functions positively influenced by healthy levels of testosterone in both sexes.
Statins inhibit the activity of an enzyme required for cholesterol production known as HMG-CoA reductase, and hence may potentially inhibit the synthesis of steroid hormones derived from cholesterol, including testosterone. Furthermore, high-dose simvastatin has been shown to directly suppress testosterone synthesis in lab studies by inhibiting the 17-ketosteroid-oxidoreductase catalyzed conversion of dehydroepiandrosterone and dehydroandrostenedione to androstenediol and testosterone, respectively. In susceptible individuals, these effects of cholesterol drugs may translate to a very real reduction in sexual capacity.
The adverse hormonal effects of statins don’t just hit below the belt; the Australian Adverse Drug Reaction Advisory Committee also lists eleven reports of gynaecomastia (growth of breast tissue in males) associated with simvastatin use. The UK Committee on Safety of Medicines has also noted cases of gynaecomastia associated with cholesterol drug use [97].
Statins: Journey into the Unknown
To maintain their lipid-lowering effects, statins must be administered on a lifelong basis. The established ability of statins to promote rhabdomyolysis and cognitive dysfunction, a plausible connection with birth defects and heart failure, reports of carcinogenicity from rodent studies and increases in superficial cancers noted in human trials warrant extreme caution. Given the complete lack of data on the effects of decades of statin administration, users can consider themselves part of a mass experiment in progress, the outcome of which is largely unknown. Warnings for statin use to be limited to high-risk patients—where dramatically shortened life expectancies may override any concerns about long-term side effects—have been completely overshadowed by the relentless promotional efforts of drug companies. These efforts have been further bolstered by enthusiastic endorsements from health authorities who are besides themselves at finally having clinical data that, on the surface, appears to support the lipid hypothesis.
Are we witnessing the unfolding of another officially endorsed health disaster? Only time will tell. For those who do not want to find out the hard way, there are numerous non-drug measures that can help alleviate the risk of CHD. In Sections Two and Three, we will learn how increases in the intake of omega-3 fats, fruits, nuts, vegetables and certain dietary supplements, as well as exercise, stress reduction, sound sleep, and a low-to-moderate carbohydrate diet provide a far more judicious preventive alternative to toxic statin drugs for those with no clinical signs of CHD.
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Money, Politics and Cholesterol
An unproven theory becomes accepted dogma
“An almost endless number of observations and experiments have effectively falsified the hypothesis that dietary cholesterol and fats, and a high cholesterol level play a role in the causation of atherosclerosis and cardiovascular disease. The hypothesis is maintained because allegedly supportive, but insignificant findings, are inflated, and because most contradictory results are misinterpreted, misquoted or ignored.”
Uffe Ravnskov, M.D., Ph.D.
With such a flimsy scientific foundation, the lipid hypothesis should have been discarded a long, long time ago. Instead it has become one of the central tenets of modern day health care, thanks largely to the efforts of influential health organizations, powerful financial interests, government bureaucrats and researchers engaged in questionable scientific practices. Through clever manipulation of the media, the medical profession and public opinion, they succeeded in turning a theory riddled with inconsistencies into official health policy.
The Early Days
In 1957, the American Heart Association published a report evaluating the evidence for the newfound hypothesis that dietary fat was somehow involved in the causation of heart disease [1]. When reading this report, it is hard to believe it was published by the same organization that just a few years later would be wholeheartedly endorsing the notion that animal fat and cholesterol increased the risk of CHD.
The authors of this report summarized the major arguments put forward in support of the lipid hypothesis, being careful to present evidence both for and against the fledgling theory. The report correctly noted that atherosclerosis produced in animal experiments was similar, but not identical, to that seen in humans, and cautioned that the results of animal experiments and clinical studies with patients were “not necessarily applicable to healthy individuals.”
Addressing claims of an alleged upward spiral in CHD deaths, the authors wrote: “Undoubtedly the wide use of the electrocardiogram… and the inclusion in 1949 of Arteriosclerotic Heart Disease in the International List of Causes of Death play a role in what is often believed to be an actual increased “prevalence” of this disease.”
The report emphasized that regional statistics of CHD incidence were at best “a crude index” and that cross-country comparisons, which would later become a central pillar of the anti-cholesterol argument, were even less reliable. The validity of food consumption data was discussed, and evidence was presented suggesting that such data, frequently used to associate fat with CHD, often substantially overestimated the percentage of calories derived from fat. This was especially true of animal fat, of which significant proportions were often discarded during consumption and lost as a result of certain cooking methods.
The authors acknowledged that while elevated cholesterol levels and high fat intakes were associated with higher rates of CHD in certain populations, the exact opposite relationship was seen amongst others.
As far as changes in fat intake were concerned, the authors noted that total fat intake had changed little since the turn of the century, but that the use of hydrogenated fats had increased greatly. It was stressed that while polyunsaturated oils had been shown to lower cholesterol levels, there was no proof that they could lower the actual incidence of CHD. The authors concluded, “the evidence at present does not convey any specific implications for drastic dietary changes, specifically in the quantity or type of fat in the diet… on the premise that such changes will definitely lessen the incidence of coronary or cerebral artery disease.”
Compare this cautious summary with the following recommendation to individuals at increased risk of CHD that was issued in an another AHA report just four years later: “The reduction or control of fat consumption under medical supervision, with reasonable substitution of poly-unsaturated for saturated fats, is recommended as a possible means of preventing atherosclerosis and decreasing the risk of heart attacks and strokes. This recommendation is based on the best scientific information available at the present time.” [2]
Whereas the previous report had spanned twelve-and-a-half pages and cited eighty-seven references, the ‘updated’ version filled little over two pages and included a mere twenty-three references.
One has to wonder what happened in those four short years to markedly change the AHA committee members’ attitude towards the role of dietary fats in CHD. It certainly wasn’t the emergence of convincing new scientific research; the first randomized trial examining the substitution of polyunsaturated fat for saturated fats (which showed an increase of CHD deaths among subjects fed corn oil) was not published until 1965.
Something that did undergo marked change was the composition of the AHA’s nutrition advisory committee. Only two of the five authors responsible for the cautious 1957 report returned to pen the 1961 guidelines; among the new arrivals were Ancel Keys and Jeremiah Stamler, another famous proponent of the lipid hypothesis. The remaining members of the committee were Irvine Page, Frederick Stare, Edgar Allen, and Francis Chamberlain.
The AHA’s proposed link between cholesterol and CHD, coupled with experimental evidence that polyunsaturated fats lowered cholesterol, presented a huge opportunity to the vegetable oil industry, one that was seized upon immediately. An intensive promotional campaign aimed at increasing awareness of the ‘heart-healthy’ benefits of polyunsaturated oils was launched. Advertisements in both the popular media and medical journals alerted physicians and the public alike to these wondrous (and unproven) benefits, and a number of researchers who subscribed to the cholesterol theory became vocal supporters of polyunsaturated oils.
In 1963, Alan Blaketon and Jeremiah Stamler co-authored Your Heart Has Nine Lives, a self-help book advocating the Prudent Diet [3]. The book encouraged readers to replace saturated fats from animal foods with polyunsaturated oils, and told readers to “de-emphasize” eggs, butter, full fat cheeses and untrimmed meats. The authors’ support for polyunsaturated fats was not based in any way on sound evidence, but creative speculation that science would eventually, hopefully, validate. According to the book’s ‘Acknowledgements’ section, Stamler had received “significant research support” (money) from the Corn Products Institute of Nutrition and from the Wesson Fund for Medical Research (Wesson are a manufacturer of vegetable oils). Stamler also thanked the American Oil Company for its “invaluable cooperation” with his research activities.
A quick read through Your Heart Has Nine Lives provides a revealing insight into the mindset of early cholesterol-theory proponents. According to Blaketon and Stamler: “Beyond any doubt, the heart plague, especially among middle-age men, is a relatively recent development. There has never been an epidemic of this kind before in history.” The authors further claimed “today we are on solid scientific ground in our knowledge of the risks and causes of heart attacks.” Obviously, the authors could not cite any controlled dietary intervention trials to help illustrate this “solid scientific ground”. All they could do was to emphasize that research was in progress, and mention the “promising” National Diet-Heart Project, a pilot study which went on to find no difference in CHD rates between control subjects and those eating a Prudent diet.
Despite the paucity of supportive evidence, the authors had little hesitation about deriding critics of the new guidelines: “Those who argue against general application of present knowledge offer no hope for years to come against premature heart attacks. They should face this fact about their position, and consider whether they are being truly cautious and truly careful about human lives. “
While morally denigrating those who could not bring themselves to support dietary guidelines that were at best speculative, the authors had no qualms about expressing their care and caution towards human welfare by recommending consumption of unprecedented amounts of polyunsaturated oils, of which the health consequences were completely unknown at the time. They quoted none other than Ancel Keys as saying: “The absence of final, positive proof of a hypothesis is not evidence that the hypothesis is wrong.” Of course not, but nor can it be used to justify the wholesale endorsement of guidelines that may one day harm millions of people.
Frederick Stare, through his syndicated column in the Los Angeles Times, became a prolific advocate of polyunsaturated oils. In a 1969 column he stated: “To my knowledge, I’ve never heard of too much polyunsaturated fat for man… “ [4] Subsequent promotional campaigns for Procter and Gamble’s Puritan Oil featured Framingham Director Dr.William Castelli and former AHA president Dr. Antonio Gotto, Jr. The latter’s efforts included sending a letter promoting Puritan Oil printed on a DeBakey Heart Center letterhead to practicing physicians in 1988 [5]. The DeBakey Heart Center at Baylor College of Medicine was named after famous cardiac surgeon Michael DeBakey; Gotto’s use of the Center’s stationery was rather ironic considering DeBakey himself had conducted a study in the early sixties showing little relationship between cholesterol and CHD in 1,700 patients [6].
Throughout the 1960’s, the AHA’s efforts garnered increasing acceptance for the cholesterol theory, but many remained unconvinced. Even the American Medical Association at first opposed the lipid hypothesis, warning that “the anti-fat, anti-cholesterol fad is not just foolish and futile… it also carries some risk. ”
In 1959, the Food and Drug Administration (FDA) warned: “The role of cholesterol in heart disease has not been established. A causal relationship between blood cholesterol levels and these diseases has not been proved. The advisability of making extensive changes in the nature of the dietary fat intake of the people of this country has not been demonstrated.” [7]
The FDA reaffirmed its stance on the lack of science behind the lipid hypothesis in 1965 when it wrote: “… any claim, direct or implied, in the labeling offats and oils or other fatty substances offered to the general public that they will prevent, mitigate, or cure diseases of the heart or arteries is false or misleading, and constitutes misbranding within the meaning of the federal Food, Drug and Cosmetic Act.” [8]
Back in 1965, the pharmaceutical companies had not yet developed cholesterol-lowering drugs. Today, these have become the largest-selling category of prescription drugs in the world; today, the FDA—infamous for its overly cozy relationship with the drug industry—is now an ardent supporter of the lipid hypothesis.
In a 1969 report, the Diet-Heart Review Panel of the National Heart Institute stated: “It is not known whether dietary manipulation has any effect whatsoever on coronary heart disease.” Members of the panel worried that cutting total fat, and replacing saturated fats with polyunsaturated fats, could have an unforeseen adverse impact on health. The National Heart Institute went on to become the National Heart, Lung, and Blood Institute (NHLBI), which, along with the AHA, would become a major prime mover in the push to gain acceptance for the lipid hypothesis. However, the Diet-Heart-Review panelists at the time, to their credit, could not endorse speculative dietary recommendations whose safety and effectiveness was largely a mystery. Numerous future key players in the cholesterol saga would not be hampered by any such inhibitions.
Enter the Bureaucrats
In 2001, American science journalist Gary Taubes* penned an article titled The Soft Science of Dietary Fat, which was featured in Science magazine [9]. Taubes had written the article after interviewing scores of researchers and civil servants, poring through piles of government reports and congressional transcripts, and studying the scientific literature. The result was a revealing exposé on the behind-the-scenes political maneuvering that was instrumental in winning widespread acceptance for the cholesterol theory.
Taubes describes how one of the early catalysts for the eventual dominance of the cholesterol paradigm was Senator George McGovern’s Select Committee on Nutrition and Human Needs, which had been founded in 1968 with the goal of eradicating malnutrition in America. By the mid seventies, after establishing a series of landmark food assistance programs, McGovern’s committee had largely fulfilled its original mandate and should have called it a day.
It didn’t. Bureaucracies are self-perpetuating entities that don’t willingly die; instead they ask for more money to tackle ‘pressing new issues’. In this case, the committee’s general counsel, Marshall Matz, and staff director, Alan Stone, both young lawyers, decided that it would address ‘overnutrition’, the tendency for many Americans to eat too much of the wrong type of foods. It was a “casual endeavor,” Matz told Taubes. “We really were totally naïve, a bunch of kids, who just thought, ‘Hell, we should say something on this subject before we go out of business. ‘ “ Marshall and Alan’s “casual endeavor” was readily endorsed by McGovern and his fellow senators, many of whom were reportedly following the then-fashionable guidelines of famous low-fat author Nathan Pritikin.
The committee listened to two days of testimony on diet and disease in July 1976, then assigned Nick Mottern, a former labor reporter with no scientific background and no experience in writing about science, health or nutrition issues, to compile the first Dietary Goals for the United States. When gathering his information on fat, Mottern relied almost exclusively on Mark Hegsted, a Harvard School of Public Health nutritionist who believed unconditionally in the benefits of restricting dietary fat.
Under the influence of Hegsted, Mottern came to view dietary fat as the nutritional equivalent of cigarettes. Mottern’s final report recommended that Americans trim fat to thirty percent of their daily calories and saturated fat to only ten percent, paralleling advice given by the AHA. When Dietary Goals was unveiled in 1977, it met with an avalanche of criticism from numerous researchers, health authorities, and the dairy, beef and egg industries. The criticism from those with considerable financial interests at stake proved advantageous to the report’s authors, who were able to quickly dismiss critics of the report as food industry apologists.
McGovern’s committee finally wound up in 1977, but at the USDA, former consumer-activist and recently appointed assistant secretary Carol Tucker Foreman felt it was imperative to convert McGovern’s recommendations into official policy. Seeking scientific support, she consulted the National Academy of Sciences (NAS), but the academy’s president Philip Handler, an expert on metabolism, told Foreman that Mottern’s Dietary Goals were “nonsense”. Acting on advice from McGovern’s staffers, Forman then hired Hegsted. Their collaboration led to the first edition of Using the Dietary Guidelines for Americans, which contained dietary fat recommendations virtually identical to those in Dietary Goals.
Shortly after this, the NAS Food and Nutrition Board released its own guidelines, Toward Healthful Diets, which advised Americans not to agonize over fat intake but simply to watch their weight, and let everything else take care of itself. The media in particular was highly critical of the board’s recommendations, and criticized the NAS for offering advice that conflicted with that given by the USDA and McGovern’s committee. The USDA then leaked a report to the press stating that two of the twelve NAS panelists consulted to the food industry, and that the board itself was funded by industry donations. When these connections were aired in the media, the credibility of the NAS took a beating, as did dietary fat and cholesterol. The low-fat argument received a significant boost, with the press, politicians and layman alike increasingly buying into that idea that fat consumption was harmful and should be restricted.
Putting the Cart Before the Horse
The low-fat theory was rapidly transforming from myth into accepted truth, but there was one small problem. Actually, for advocates of the lipid hypothesis, it was a potentially huge problem; despite all that had been written against cholesterol and animal fat, there was not a single well-designed trial that could be used to show any CHD or longevity benefits from low-saturated fat diets. As we saw in Chapter 8, it wasn’t for lack of trying—numerous trials had been conducted, but all failed miserably to prove the validity of the lipid hypothesis. Researchers were now pinning their hopes on a series of multi-million dollar super-studies funded by the NHLBI that would, hopefully, finally prove the validity of the cholesterol-lowering argument.
The results of the first four of these were published between 1980 and 1984, and included the Framingham, Honolulu and Puerto Rico projects (see Chapter 6) as well as a Chicago study that failed to show any benefit from eating less fat. The fifth was the massive MRFIT clinical trial, where the only intervention of any benefit was smoking cessation. The NHLBI had spent hundreds of millions of dollars in an attempt to prove the lipid hypothesis, and had so far come up empty-handed.
The sixth study was the 140 million dollar Lipid Research Clinics Coronary Primary Prevention Trial (LRC-CPPT), which examined the effect of cholestyramine (a drug belonging to the fibrate family, the predecessors to statins) in middle-aged men with extremely high cholesterol levels. LRC-CPPT was in no way a dietary trial—both the treatment and control groups received the same dietary advice [11].
When the final results for the LRC-CPPT were tabulated, thirty patients (1.6 percent) in the treatment group suffered a fatal heart attack compared to thirty-eight (2.0 percent) in the control group, a miniscule absolute difference of only 0.4 percent. The researchers, of course, did not include these unimpressive figures in the study’s summary. Instead they quoted the more striking, but misleading, ‘relative risk’ reduction figure of 24 percent. Relative risk (RR) is the percentage that 0.4 percent comprises of 2 percent (the death rate in the control group), and means little in the absence of absolute figures, which show the exact number of CHD deaths.
Quoting RR in the absence of absolute figures is a favorite tool of researchers looking to amplify the impact of otherwise uninspiring results. The mortality difference of eight deaths between the cholestyramine group and the control group occurred amongst 3,806 men over a period of 7.4 years. How do we know whether this piddling difference was due to the effect of cholestyramine or purely a chance occurrence?
In an attempt to answer such questions, researchers use mathematical formulations known as ‘statistical tests’. The results of these tests will conclude that the results are either statistically significant—that is, they are probably real—or not statistically significant—meaning that they are probably not real. Statistical tests are by no means infallible, as there is always the possibility that they may conclude a difference is significant when in reality it is purely a chance occurrence. All said and done, statistical tests are a ‘best guess’ proposition; to know with full certainty whether small differences such as those seen in the LRC-CPPT were real or not would require omnipotence.
To improve the odds of achieving a correct guess, scientists can opt to use the strictest possible statistical tests. The two most widely used tests employ a ‘probability’ level of either 0.05 (meaning that the probability of error is five in 100, or 5 percent) or 0.01 (where the probability of error is one in 100, or 1 percent).
The greatest degree of accuracy in determining the statistical significance of study results is essential when those results may be used to encourage millions of people to begin expensive and life-long treatment with potentially toxic drugs. The authors of the LRC-CPPT appeared to be in full agreement with this notion—at least initially.
Cooking the Books
Upon the commencement of a major trial it is customary for the researchers involved to publish a protocol report in a medical journal outlining the study’s goals and design. In their 1979 protocol report, the designers of the LRC-CPPT stated that “… since the time, magnitude and cost of the study make it unlikely that it could ever be repeated, it was essential to be sure that any observed beneficial effect of cholesterol-lowering was a real one. Therefore, [significance] was set at .01 rather than the usual .05.” The 0.01 level “was chosen as the standard for showing a convincing difference between treatment groups.” [12]
When the final results were published in 1984, the LRC-CPPT researchers appeared to have suffered a severe bout of collective amnesia. They had used, not the 0.01 level, but the 0.05 level in their statistical tests! This blatant abandonment of the earlier and more exacting published protocol was also accompanied by the use of what is known as a ‘one-sided’, or ‘one-tailed’, test. Those familiar with statistical tests know that opting for the one-tailed test instead of the more stringent ‘two-tailed’ test had the effect of lowering the significance level even further.
Even after adopting the use of statistical tests that were looser than the patrons of a singles bar after happy hour, the LRC-CPPT researchers had to combine fatal and non-fatal coronary events before they could only just barely obtain statistically significant supportive results! Neither the differences in fatal nor non-fatal coronary events reached significance when considered separately.
After greatly relaxing their pre-set standards of statistical significance, and selectively emphasizing the misleading RR figures, the LRC-CPPT researchers were ready to claim that they had found “strong evidence for a causal role for [total cholesterol and LDL] in the pathogenesis of CHD.”
They further claimed that the shamelessly exaggerated results “support the view that cholesterol-lowering by diet would also be beneficial”, even though numerous clinical trials had already shown dietary cholesterol-lowering to be nothing but a complete failure.
The discrepancies with the LRC-CPPT did not stop there. When total mortality was calculated, death rates from non-CHD causes were higher amongst cholestyramine recipients compared to controls. In fact, overall death rates between the two groups were almost identical—sixty-eight (3.6 percent) died in the treatment group, compared to seventy-one (3.7 percent) in the control group.
In reality, the NHLBI had spent yet another outrageous sum of money on a study showing no mortality benefit whatsoever from cholesterol-lowering treatment. Of course, that was not how the results were reported—the researchers simply ignored the increase in death from other causes and hailed the miniscule reduction in CHD deaths as a breakthrough.
The study’s authors claimed that the alleged benefits of cholesterol-lowering “could and should be extended to other age groups and women and… other more modest elevations of cholesterol levels.” This claim was made despite the fact that the trial participants were all middle-aged men with cholesterol levels higher than ninety-five percent of the population.
Armed with the ‘supportive’ results of the LRC trial, the NHLBI began a massive publicity campaign, enlisting the help of a willing media. Time magazine, for example, featured a report with the hyperbolic headline: “Sorry, It’s True. Cholesterol really is a killer.” The cover for an issue carrying a follow-up story, “And Cholesterol and Now the Bad News …”, depicted a plate with two eggs and a strip of bacon arranged to look like a sad, frowning face. Such tomfoolery gave the impression that organizations like the AHA, NHLBI, and low-fat ‘gurus’ like Nathan Pritikin, had been right all along.
While the shenanigans surrounding the reporting of the LRC trial were enough to leave any sane observer shaking their head in disbelief, they were nothing compared to what was about to follow.
*In writing The Soft Science of Dietary Fat, Taubes relied on his true talent - investigative journalism. Things then went downhill in a big way after Taubes picked up a copy of Dr Atkins New Diet Revolution and was thoroughly swayed by the late doctor’s infomercial-like claims for low-carb nutrition. Taubes himself admits that reading Atkins’ book was a “revelation” for him. Taubes ’ first major literary foray after his born-again-style conversion to Atkins was a 2002 New York Times article titled What if it’s all been a big FAT Lie? The article caused a sensation and reportedly helped Taubes secure a $700,000 advance for his first book Good Calories, Bad Calories. The article also met with heavy criticism and left several of the researchers quoted in the article furious, stating that Taubes had blatantly quoted them out of context in order to support his thesis [10]. To the best of my knowledge, no-one has ever questioned the veracity of the claims or quoted comments in Taubes’ Science article, so I have no qualms about citing it in this chapter. However, I hold his subsequent writings in extremely low regard, for reasons I explain at length in my book The Fat Loss Bible and my website AnthonyColpo.com.
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Creating a ‘Consensus’
How scientists ‘agreed’ to let shady science validate the cholesterol hypothesis
“The alternative to scientific experiment is the expert committee. Unfortunately, just as one cannot be sure of the relationship between risk factors and disease, we cannot be sure of the relationship between the opinion of the committee and the truth: the opinion of the committee will depend on who is selected for it.”
Dr. J.R.A. Mitchell
The greatly exaggerated results of the LRC-CPPT trial inspired the NHLBI to convene the Consensus Development Conference in Bethesda, Maryland, in December of 1984. The aim of the gathering was to determine how the wildly overblown results from this single trial could be transformed into dietary guidelines for the American public. Professor Basil Rifkind, the director of the trial, headed the conference and also decided who was invited to appear on the panel that devised the recommendations.
The title ‘Consensus Conference’ implies that the panel members reached a unanimous conclusion during the two and a half day gathering, but nothing could be farther from the truth. While many of the conference participants were eager to institute guidelines based on the LRC-CPPT trial, others were highly critical.
Biostatician Paul Meyer remarked: “To call ‘conclusive’a study which showed no difference in total mortality, and by the usual statistical criteria, an entirely nonsignificant difference in coronary incidents, seems to me a substantial misuse of the term.” Professor Michael Oliver from the U.K. also pointed to the increase in non-CHD mortality that negated the reduction in CHD deaths, and asked “why explain these results away?”
The failure of cholesterol-lowering treatments to lower overall death rates was flippantly dismissed by British epidemiologist Richard Peto, who explained that there had “already been fifteen or twenty trials, but in every one something ridiculous happened.” Peto then went onto claim that, although no single trial was convincing, the sum of the trial results was impressive when considered together. How a series of failures could somehow appear successful when considered collectively is anyone’s guess; after all, twenty zeros still add up to nothing.
Participants also disagreed on the dietary guidelines that were to be instituted, whilst others expressed concern over the rush to formulate recommendations based on such inconclusive evidence. These cautious commentators were simply ignored.
At the end of the second day, the chairperson shocked many of the attendees when he stood up and announced: “It has been established beyond a reasonable doubt that lowering elevated blood cholesterol levels will reduce the risk of heart attack deaths due to coronary artery disease.” According to the Consensus report [1], the panel had “agreed” that:
 
	“The blood cholesterol level of most Americans is undesirably high, in large part because of our high dietary intake of calories, saturated fat, and cholesterol.” The results of numerous clinical trials and epidemiological studies, including those sponsored by the NHLBI, showing that saturated fat was not in any way connected to CHD, were blatantly ignored.
	“In countries with diets lower in these constituents, blood cholesterol levels are lower, and coronary heart disease is less common.” As we have seen, cross-country comparisons are without question the least reliable of all epidemiological evidence. Embarrassing ‘paradoxes’ like France, where high saturated fat consumption accompanied low rates of CHD, were not discussed, nor were the published reports of CHD-free East African nomads and Pacific Islanders who ate diets very high in saturated fat.
	“There is no doubt that appropriate changes in our diet will reduce blood cholesterol levels. Epidemiologic data and over a dozen clinical trials allow us to predict with reasonable assurance that such a measure will afford significant protection against coronary heart disease.” The report’s authors must have been looking at research conducted in some far away galaxy; here on planet Earth, over a dozen clinical trials have failed miserably in their attempt to show any benefit from dietary cholesterol-lowering.
	“All Americans (except children under 2 years of age) be advised to adopt a diet that reduces total dietary fat intake from the current level of about 40 percent of total calories to 30 percent of total calories, reduces saturated fat intake to less than 10 percent of total calories, increases polyunsaturated fat intake but to no more than 10 percent of total calories, and reduces daily cholesterol intake to 250 to 300 mg or less.” The recommendations to reduce saturated fat were not supported by any clinical evidence, only highly selective interpretation of epidemiological data. The recommendation to increase polyunsaturated fat intake was given despite the complete failure of this fat source to favorably alter mortality outcomes in tightly controlled trials. Dietary cholesterol had shown almost no relationship with blood cholesterol levels, except in animal experiments of questionable relevance, but the panel evidently figured it would recommend dietary cholesterol restriction any old how. Even young children were not exempt from the new guidelines, a truly appalling development. Growing bodies are dependent on adequate supplies of essential fatty acids and fat soluble vitamins, and the fact that the long term effects of fat restriction in children were unknown evidently mattered little. The report’s authors also had no qualms about exposing children to the potentially dangerous effects of increased polyunsaturated fat consumption.
	“Plans be developed that will permit assessment of the impact of the changes recommended here as implementation proceeds and provide the basis for changes when and where appropriate.” Unbeknownst to them, the American people were about to become participants in a huge dietary experiment. As they would be encouraged to adopt a lifelong dietary regimen of which the outcome was largely unknown, the authors figured it might be a good idea to monitor the results in case changes were required. How thoughtful.

Ulterior Motives
At the end of the second day of the conference it was also announced that the panel had recommended the establishment of a nationwide cholesterol education plan, that printed copies of the plan would be available at 8.30 am the very next morning, and that a press conference had been scheduled three hours after that to announce the plan to the public. Upon hearing this announcement, many observers believed the true agenda of the conference had finally been revealed; the consensus conference appeared to be little more than a pre-orchestrated event designed to accelerate acceptance of the cholesterol theory [2].
The NHLBI proceeded to launch the National Cholesterol Education Program (NCEP) in November 1985 with the goal of “reducing illness and death from coronary heart disease (CHD) in the United States”, which it hoped to achieve by encouraging Americans to lower their cholesterol levels. National, state and local organizations were enlisted in a massive, ongoing campaign that continues to this day. The campaign was designed to raise awareness of the ‘benefits’ to be had from lowering blood cholesterol via the guidelines recommended in the consensus report, and explicitly targeted physicians, other health professionals, and the general public.
The Aftermath
One need not look far to see that the cholesterol propaganda campaign has been an absolutely astounding success. Fat-phobia has spread not just across America, but all over the globe. A hugely profitable industry has grown out of the public’s ‘need’ for reduced fat foods, with food manufacturers tripping over themselves to develop and market all manner of highly-altered foodstuffs which typically bear little resemblance to their natural state, but are nonetheless considered healthy because of the “low-fat, cholesterol-free!” livery proudly emblazoned across their packaging.
The trend for sensationalist reporting remains alive and well, with popular media carrying stories on a daily basis warning of the dire consequences from eating allegedly dangerous, ‘artery-clogging’ saturated fats. According to NHLBI figures, millions more people have discovered the joys of fretting over their cholesterol levels, with the percentage of Americans getting their blood cholesterol checked increasing between 1983 and 1995 from thirty-five to seventy-five percent. The NHLBI is also proud of the fact that “in 1995, physicians reported initiating diet and drug treatment at much lower cholesterol levels than in 1983, levels close to NCEP recommendations.” [3]
1984 will go down in history as the year of the ‘cholesterol coup’, the year that proponents of the lipid hypothesis finally succeeded in gaining official acceptance of their theory. The ease with which they did so was unprecedented, and a source of deep concern to those who believe in the scientific method. When someone proposes a new theory, especially one that appears to contradict all available evidence, the onus is on them to provide convincing evidence as to why their hypothesis should be considered. For a new theory to then be accepted as scientific fact, the supporting evidence should be overwhelming, consistent and repeatedly demonstrable, not riddled with inconsistencies and contradictions that must be evaded and distorted in order to make it appear valid.
The claim that saturated fat and cholesterol, natural constituents of our diet for millions of years, caused heart disease was indeed a radical proposition, especially in light of the fact that the so-called ‘rise’ in CHD correlated far more closely with the increased consumption of historically recent food items such as sugar, refined carbohydrates and polyunsaturated vegetable oils. The NHLBI consensus report unreservedly indicted cholesterol and saturated fat, based on the utterly insignificant results of a single drug trial. History abounds with examples of individuals who have presented theories with far more solid evidence than the NHLBI panel could ever dream of possessing, yet were greeted with ridicule and even violent opposition to their ideas.
This paradoxical scenario led many to ponder the true reasons for the remarkably swift acceptance of the Consensus recommendations. Some of these reasons shall be discussed in the next chapter.
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“If We Want Your Opinion,
 We’ll Give it to You!”
How the food and drug industries actively perpetuate the wildly profitable cholesterol hypothesis
“What passes for knowledge is often no more than well-organised ignorance.”
Dr. J.R.A. Mitchell
By the time the NHLBI convened the Consensus Development Conference in 1984, the AHA and NHLBI had publicly committed themselves to the antisaturated fat, anti-cholesterol concept, and had spent hundreds of millions of dollars trying to prove its validity. If these authorities were forced to admit that the lipid hypothesis was invalid, the consequences in terms of embarrassment, loss of prestige and financial status would have been quite severe. It would have been exceedingly difficult for organizations like the AHA and NHLBI to justify their exalted status, and to continue to attract hundreds of millions of dollars in funds every year, if they were to admit that their cholesterol theory was a bust. Millions of people cajoled into forsaking their favorite foods and pushed onto lipid-lowering drugs would not have taken kindly to the revelation that the anti-animal fat and anti-cholesterol paranoia they had been successfully indoctrinated with was wholly unnecessary.
The desire by health organizations to save face is by no means the only factor driving the continued perpetuation of the lipid hypothesis. Another huge motivator is the staggering sum of money to be made from cholesterol-free, low-fat foods and lipid-lowering drugs.
You Scratch My Back, and I’ll Scratch Yours
Most members of the general public would not even begin to realize just how much money is lavished upon ‘impartial’ health authorities by food and drug manufacturers. With over 630 products bearing the ‘heart-check’ logo, it is estimated that the AHA earned over two million dollars from its certification program in 2002 [1]. Among the ‘wholesome’ foods that the AHA has deemed worthy of its heart-check are [2]:
 
	General Mills Cheerios, Cocoa Puffs, Cookie Crisp, Corn Chex, and Count Chocula;
	Healthy Choice Low Fat Ice Creams,
	Chocolate Moose Milk Chocolate Drinks;
	Malt-O-Meal Frosted Mini Spooners, Honey Graham Squares, and Honey Nut Toasty O’s;
	Kellogg’s Frosted Mini-Wheats Big Bite;
	Kellogg’s Nutri-Grain Cereal Bars;
	Pop-Secret 94% Fat Free Butter Microwave Premium Popcorn.

Official endorsement of such nutrient-depleted and refined carbohydrate-rich pap is no doubt a major reason why we are now burdened with unprecedented levels of obesity and diabetes, and why the incidence of heart disease has failed to decline despite a marked drop in smoking. In order to guard against heart disease, a truly healthy diet should possess the following two characteristics:
 
	The ability to prevent the development of elevated blood sugar levels;
	The maximum possible concentration of cardio-protective vitamins, minerals, trace elements, amino acids, and antioxidant phytochemicals per calorie.

The highly processed ‘foods’ listed above do not even begin to meet either of these criteria, but consumers are unlikely to be made aware of this so long as the giant health organization continues to receive up to $7,500 per product per year to endorse these same foods.
Pharmaceutical giant Merck, which manufactures the cholesterol-lowering statin drugs Mevacor and Zocor, has spent $400,000 financing an AHA program inculcating 40,000 doctors with cholesterol treatment guidelines (these guidelines, as we shall learn shortly, are written by researchers with financial ties to cholesterol-lowering drug manufacturers like Merck). Other lipid-lowering drug manufacturers that contribute funds to the AHA include Pfizer, Astra-Zeneca and Bristol-Myers-Squibb.
Another organization which just can’t bring itself to say a bad word about highly processed low-fat foods is the American Dietetic Association (ADA). The official association for America’s dietitians has received financial contributions from, among others, the National Soft Drink Association, ConAgra, Grocery Manufacturers of America, Monsanto, Procter and Gamble, Potato Board, National Pasta Association, American Soy Products, National Dairy Council and the National Cattleman’s Beef Association. The ADA issues ‘fact sheets’ providing information on various nutrition and health topics; most of these are underwritten by companies whose products are discussed in the fact sheets. Manufacturers that have given at least $100,000 towards the production of these sheets include Coca-Cola, Kellogg, Kraft Foods, Weight Watchers International, Campbell Soup, National Dairy Council, Nestle USA, General Mills, Monsanto, Nabisco, Procter and Gamble, Ross Products, Wyeth-Ayerst Labs and Uncle Ben’s [1]. The extensive food industry support given to organizations such as the ADA may explain why dietitians are so fond of claiming that “there is no such thing as a badfood” and that “all foods consumed in moderation have a place in a varied, healthful and balanced diet” (except of course, those containing all but miniscule amounts of saturated fat). Such pragmatic and non-offensive tripe ensures that these organizations and their members do not bite the numerous hands that feed them.
The American Diabetes Association is the nation’s premiere diabetic organization. For some bizarre reason, it insists that the country’s carbohydrate-intolerant diabetics should eat a carbohydrate-rich diet. Among the few parties that would benefit from such regrettable advice are drug companies and the manufacturers of low-fat, carbohydrate-rich foods. Lo and behold, these can be found in abundance on the Association’s sponsor sheet. The following is only a partial list of the companies that each donated between $100,000-750,000 to the Association in 2002 [1]:
 
	$750,000: Abbott Laboratories; Aventis Pharmaceuticals; BD Consumer Healthcare; Bristol-Myers Squibb Company; Eli Lilly and Company; GlaxoSmithKline; Merck & Co., Inc.; Novartis Pharmaceuticals Corporation; Novo Nordisk Pharmaceuticals; Pfizer Inc.; Takeda Pharmaceuticals North America, Inc.
	$500,000+: Bayer Corporation; Kraft Foods; Roche Diagnostics Corporation.
	$250,000+: Abbott Laboratories, Ross Product Division (Glucerna); AstraZeneca; Merisant U.S., Inc. (Equal Sweetener); Wyeth Pharmaceuticals.
	$100,000+: Archway Cookies, LLC; Coolbrands International, Inc. (Eskimo Pie); CVS/pharmacy; General Mills, Inc. (Fiber One); Good Neighbor Pharmacy; KOS Pharmaceuticals, Inc.; Murray Sugar Free Cookies; Ocean Spray Cranberries, Inc.; Ortho-McNeil Pharmaceutical, Inc.; Rite Aid Pharmacy; Roche Pharmaceuticals; Schering Plough Healthcare Products, Inc.; Specialty Brands of America (Cary’s Sugar Free Cookies); The Procter & Gamble Company; Voortman Cookies Limited.

The ability of these authorities to remain impartial whilst being lavished with industry money is extremely suspect, especially when one considers some of the highly questionable advice these authorities spew forth.
Science for Sale
While both the food and pharmaceutical industries profit handsomely from the lipid hypothesis, the latter is arguably most dependent on the continued propagation of cholesterol paranoia. While the food industry could adapt to the abandonment of the cholesterol paradigm by reformulating many of its staple products, the drug giants would be faced with the prospect of losing their most lucrative line of revenue. As such, the pharmaceutical industry goes to great lengths to keep the current anti-cholesterol mania thriving. A cornerstone of their campaign is the cultivation of a supportive consensus in the scientific community.
Most of us would like to think that scientists are incorruptible individuals engaged in a single-minded pursuit of the truth. Many observers, however, have voiced alarm at the increasingly blurred boundaries between big business and science. Along with organizations like the NHLBI and the AHA, pharmaceutical companies are a major source of research grants, which are a scientist’s bread and butter. Nowadays, seventy percent of all money channeled into CHD drug trials comes from the pharmaceutical companies themselves.
The financial ties between drug companies and clinical researchers are not merely limited to grant support. As former New England Journal of Medicine editor-in-chief, Marcia Angell, M.D., explained in a May, 2000 editorial: “Researchers serve as consultants to companies whose products they are studying, join advisory boards and speakers’ bureaus, enter into patent and royalty arrangements, agree to be listed authors of articles ghostwritten by interested companies, promote drugs and devices at company-sponsored symposiums, and allow themselves to be plied with expensive gifts and trips to luxurious settings. Many also have equity interest in the companies”
[3].
Needless to say, this ‘goodwill’ does not extend to those who rock the boat. Commenting on Angell’s editorial, one M.D. wrote: “As an academic psychiatrist and neurologist, I have been invited by pharmaceutical companies on a number of occasions to educate my colleagues on such topics as depression and dementia… Several months ago, however, I wrote a series of case reports reflecting my experience with the side-effect profile of a certain medication. The problem was that the profile was less favorable than that of medication made by a competitor of one of the companies for which I often spoke. My invitations to speak suddenly dropped from four to six times per month to essentially none.” [4]
In the same journal, Thomas Bodenheimer, M.D., cited a number of studies showing that researchers with ties to drug companies were indeed more likely to report favorably on the products of those companies than researchers without such ties [5]. After interviewing pharmaceutical company executives, clinical researchers, medical writers and physicians from commercial research organizations, Bodenheimer uncovered some very disturbing findings.
The clinical investigators Bodenheimer spoke with relayed numerous instances where the drug giants used contracts forbidding publication of results without their prior approval to avoid the release of negative findings. Researchers who discovered that a drug had serious side effects or that it offered no advantage over existing drugs were threatened with legal action if they went public. When research on a particular drug yielded mixed results, manufacturers shelved the negative studies and ensured that only the positive results were submitted for publication. When one researcher found that a drug he was studying caused adverse side effects and sent a manuscript detailing these effects to the sponsoring company, it “vowed never to fund his work again and published a competing article with scant mention of the adverse effects.”
A more recent and even more extensive analysis of the scientific literature bears out the findings of Bodenheimer. Researchers analyzed data from eight individual articles, encompassing a total of 1,140 original studies, that addressed the association between industry sponsorship and research outcome. When the results of all these studies were pooled, they showed that industry-sponsored research was 3.6 times more likely to produce favorable findings than studies with no financial ties to the industry. The study also found that: “Approximately one fourth of investigators have industry affiliations, and roughly two thirds of academic institutions hold equity in start-ups that sponsor research performed at the same institutions.” [6]
Biased and coercive activity by drug companies is in no way confined to American shores; in June 2005, the Medical Journal of Australia published the results of a survey involving medical specialists. Twenty-one percent of those with an active research relationship with the pharmaceutical industry reported examples of potentially serious research misconduct, including: Delayed publication or outright suppression of key negative findings; editing of a report to make a drug look better; concealment of findings relevant to the study’s conclusions; and alteration of patient data or statistics [7].
Drug Company Influence Goes All the Way to the Top
The cash-laden tentacles of the pharmaceutical industry have penetrated even into the highest levels of government bureaucracy. The NHLBI is a branch of the National Institutes of Health (NIH), the federal government’s center for medical research on humans. The NIH’s top scientists are among the highest paid employees in the government, and its studies can affect the commercial viability of new drugs and the stock prices of biomedical companies.
Dr. H. Bryan Brewer Jr., a high-ranking scientist at the NIH, was considered “one of the nation’s leading experts on cholesterol” and part of a team that wrote the cholesterol guidelines that encouraged more aggressive prescription of cholesterol-lowering drugs. As the Los Angeles Times reports: “What doctors were not told for years is this. While making recommendations in the name of the NIH, Brewer was working for the companies that sell the drugs. Government and company records show that from 2001 to 2003, he accepted about $114,000 in consulting fees from four companies making or developing cholesterol medications, including $31,000from the maker of Crestor (AstraZeneca)”
In the August 21, 2003 issue of the American Journal of Cardiology, Brewer wrote that Crestor’s “benefit-risk profile … appears to be very favorable”. He assured doctors there was no basis for worry about rhabdomyolysis, claiming that, “No cases of rhabdomyolysis occurred in patients receiving [Crestor] at 10 to 40 milligrams.”
But eight cases of rhabdomyolysis were reported during clinical trials of Crestor. One case involved a patient who took the drug in ten-milligram doses, according to records filed with the Food and Drug Administration and reviewed by the LA Times under the Freedom of Information Act. FDA records also show that it received seventy-eight reports of rhabdomyolysis among patients taking Crestor during its first year on the market. Two of those patients died.
AstraZeneca sales representatives have routinely provided copies of Brewer’s journal article about Crestor to doctors nationwide, the LA Times reported [8].
Brewer was hardly the only NIH employee writing recommendations for the public with one hand and receiving drug company money with the other. The LA Times revealed in late 2003 that hundreds of NIH employees had been accepting consulting fees from biotech and pharmaceutical companies at least since November 1995, when then-NIH Director Harold E. Varmus relaxed the Institute’s conflict-of-interest rules. Current Director Dr. Elias A. Zerhouni told a congressional subcommittee in January 2004 that an internal review showed a total of 527 agency employees had engaged in paid consulting arrangements with 1,515 outside employers since 1999. Some of these contracts involved such major cholesterol-lowering drug manufacturers including Pfizer, Wyeth Pharmaceuticals, and AstraZeneca [9,10].
Zerhouni did not identify how much money had been paid to the NIH scientists in fees or stock options from these outside companies. In fact, in 2003, more than ninety-four percent of the NIH’s top-paid employees were not required to publicly disclose consulting income. Nonetheless, an LA Times story from January 2005 indicated that there were some very sizable sums of money involved. The story reported on an NIH Alzheimer’s researcher who was under investigation for accepting more than $500,000 of drug company money without seeking permission or reporting the income to the agency as required [11].
In response to the resultant uproar over the revelation that employees from the Government’s foremost research agency were regularly engaging in potentially compromising financial relationships, Zerhouni announced that NIH directors had stopped accepting consulting fees and stock options from drug companies. In early 2005, the ban was finally extended to include all NIH staff [12]. Rather than being relieved that their employer was finally acting to resolve the image-blackening conflict-of-interest issue, NIH employees quite literally greeted the decision with howls of protest [13]. After being flooded with 1,300 comments by employees and threats of high-level defections, Zerhouni agreed in August 2005 to loosen the ethics rules he unveiled in February. Under the final regulations, about 200 senior staff members will be required to divest large stock holdings in drug and biotechnology companies, far fewer than the 6,000 employees who would have had to divest under the original proposal [14].
FDA: The Food and Drug Alliance?
The Food and Drug Administration (FDA) is the massive government agency that decides which new drugs will be allowed into the market, when a drug should be pulled from sale because of safety concerns, and whether specific health claims can be made for individual food products and supplements.
In September 2000, USA Today reported that fifty-four percent—more than half—of the experts hired to advise the FDA on the safety and effectiveness of medicines had financial relationships with drug manufacturers that would be helped or hurt by their decisions. Some of these advisors had helped a pharmaceutical company develop a medicine then served on an FDA advisory committee that judged the drug!
Financial conflicts typically included stock ownership, consulting fees, research grants, a spouse’s employment and payments for speeches and travel. Federal law generally prohibits the FDA from using experts with financial conflicts of interest, but USA Today found that the FDA had waived the restriction more than 800 times since 1998!
When USA Today analyzed potential financial conflicts at 159 FDA advisory committee meetings between January 1998 and June 2000, it found that:
 
	At ninety-two percent of the meetings, at least one member had a financial conflict of interest.
	At fifty-five percent of meetings, half or more of the FDA advisers had conflicts of interest.
	At meetings where broader issues were discussed, ninety-two percent of members had conflicts.
	At the meetings dealing with the fate of a specific drug, thirty-three percent of the experts had a financial conflict.

As alarming as they are, the figures unearthed by USA Today actually underestimate the true percentage of researchers with financial conflicts; many of these conflicts are considered too small to require disclosure or a waiver and were therefore not counted in USA Today’s study. According to FDA guidelines, a committee member can be paid up to $50,000 a year by a drug company without any financial conflict being disclosed if the work was on a topic other than what the committee is evaluating. Committee members can also own up to $5,000 in stock in the company appearing before the committee.
The FDA stopped making details of financial conflicts public in 1992, after controversies about whether the financial interests of committee members had biased decisions on breast implants, the controversial anti-depressant Prozac, and a drug to treat Alzheimer’s disease [15]. The FDA is not the only bureaucracy that appears to subscribe to a ‘what they don’t know won’t hurt ‘em’ philosophy of public disclosure—according to the Los Angeles Times, the NIH issued a form instructing employees who reported their income confidentially not to reveal details of conflicting financial industry ties. Ah, good old government transparency.
Selective Science
In 1992, Swedish researcher Uffe Ravnskov, M.D., PhD, examined the frequency with which researchers cited successful and unsuccessful cholesterol-lowering trials in their published papers. He found that trials whose results were reported as supportive of the lipid hypothesis were cited almost six times as frequently as those that were not [16].
A few years later, Ravnskov examined a number of commonly cited scientific reviews supporting the lipid hypothesis, documenting numerous instances where the authors ignored contradictory findings, quoted studies incorrectly, inflated the importance of insignificant favorable results and cited non-supportive studies as if they were supportive. He even noted instances where authors cited other reviews as supporting evidence. Published scientific reviews are supposed to represent the conclusions of authors who have conducted a sweeping survey of the available clinical evidence, not the rehashed opinions of other review authors. What’s more, after examining these cited reviews, Ravnskov found they often did not even support the argument presented in the original review [17].
It is easy to present a convincing case for just about any theory when one quotes only supporting research and conveniently ignores contradictory evidence. Such a practice should be utterly abhorred by any scientist whose primary mission is an impartial search for the truth, but selective citation is anything but rare amongst cholesterol researchers. When one’s livelihood depends upon funds handed out by major purveyors of the lipid hypothesis, there exists substantial incentive to take the path of least resistance.
The potential for the pharmaceutical industry to influence public health policy is readily illustrated by the financial ties of the NCEP committee that sets America’s cholesterol guidelines. These are the official blood cholesterol targets that the nation’s doctors abide by when counseling their patients. Over the years, the upper recommended limits for ideal blood cholesterol levels have gradually sunk lower and lower, allowing doctors to place millions more on cholesterol-lowering medications.
In May 2001 the NCEP revised its guidelines, categorizing the entire population into one of three categories according to CHD risk. Each category was assigned an upper limit of LDL cholesterol. Individuals exceeding their assigned threshold were given three months to achieve their target LDL level, and if their efforts were unsuccessful, the initiation of drug therapy was recommended. Certain groups were advised not to even bother fussing with the initial drug-free period; those with diabetes and pre-existing CHD were encouraged to begin drug therapy right away. The only two side effects listed for statin use in the NCEP guidelines were the relatively benign-sounding terms “myopathy” and “increased liver enzymes”.
The financial disclosure information at the end of the article, required by the Journal of the American Medical Association, shows that six of the fourteen NCEP committee members had received financial support from multiple pharmaceutical companies. The resultant list read like a Who’s Who of lipid lowering drug manufacturers [18].
In July 2004, the NCEP updated its guidelines yet again, recommending even lower target LDL levels in all but the lowest risk CHD category, again creating millions of new customers for cholesterol-lowering drug manufacturers [19]. Again, the panel was comprised of individuals with conflicting financial ties. This time, all but one of the nine panelists had received grants or consulting or speakers’ fees from the manufacturers of some of the most popular statin medications on the market, including Pfizer, Bristol-Myers Squibb, Merck and AstraZeneca [20].
Who’s Your Pusher?
Clinical researchers are not the only group of professionals among whom the pharmaceutical industry endeavors to cultivate a compliant attitude. In an article titled Physicians’ Ties With the Pharmaceutical Industry: A Critical Element of a Wildly Successful Marketing Network, Jerome P. Kassirer, MD, former editor-in-chief of the prestigious New England Journal of Medicine, gave numerous examples of how drug companies influence physicians’ prescribing behavior, including:
 
	Free gifts to physicians and medical students;
	Paying respected medical figures to lend their name to articles that have been ghost-written by authors employed by drug companies;
	Sponsoring free continuing education courses for physicians that are biased in favor of the sponsoring company’s products;
	Sponsoring the publication of literature containing diagnostic and treatment guidelines for doctors that favor the sponsoring company’s products;
	Paying researchers and practitioners to deliver presentations at drug-company-sponsored symposia which, again, place a favorable slant on the sponsoring manufacturers’ products;

Kassirer recalls how, during his tenure as editor-in-chief at the journal, it became increasingly difficult to obtain authors who did not have financial ties to the companies whose products were being discussed in submitted articles. In fact, Kassirer’s successor found it so difficult to find authors without conflicting financial ties he abandoned the journal’s conflict-of-interest policy in 2001! [21]
Buying Doctors’ Allegiances
Many doctors on the receiving end of such drug company ‘hospitality’ would indignantly object to the suggestion that it influences their prescribing practices in any way. The available evidence, however, paints a very different picture.
Each year, drug companies spend billions of dollars maintaining an army of highly trained sales reps whose job is to convince doctors of the value and superiority of their products. Pfizer, for example, maintains a force of 13,000 salespeople who are continually trained and tested. According to a January, 2003 article in Forbes magazine, “… trainees go through weeks of simulated sales calls in a mock physician’s office, built like a movie set on one of Pfizer’s upstate New York campuses. On the simulation stage, former sales reps play harried and irritable doctors. Trainees are timed andjudged on their ability to deliver a pitch for a Pfizer drug.” [22]
Confidential documents obtained from drug giant Merck and presented at a hearing of the House Government Reform Committee on May 5, 2005, further illustrate just how meticulously drug company salespeople are groomed. Merck’s sales staff were given instructions as detailed as how long to shake a physician’s hand—three seconds—and how to eat bread when dining with doctors—“one small bitesize piece at a time.” Sales representatives were offered $2,000 bonuses for meeting sales goals, and worked in campaigns with such code-names as ‘Project Offense’ to try and boost sales of the company’s bestselling Vioxx, even as regulators were about to increase label warnings about the increased risk of cardiovascular disease that accompanied use of the drug. “Don’t bring up the heart risks”, warned a February 9, 2001, memo.
When doctors asked about those risks, Merck sales reps were to refer to a ‘cardiovascular card’ with data suggesting that Vioxx could be safer than other anti-inflammatory drugs. The card, however, did not include the very study raising the first warning signal that Vioxx could harm [23].
Drug companies bear the considerable expense needed to cultivate and maintain such highly skilled sales teams for one simple reason—they get results.
An extensive review by Ashley Wazana, M.D., published in a January 2000 issue of the Journal of the American Medical Association, examined the impact of drug company interactions on physicians’ prescription-writing habits and found that:
 
	“Meetings with pharmaceutical representatives were associated with requests by physicians for adding the drugs to the hospital formulary and changes in prescribing practice”, even when the requested drugs presented little or no therapeutic advantage over currently-used drugs.
	Interaction with pharmaceutical representatives was also found to increase the preference for new drugs, and the rapidity with which they were prescribed. The prescription of cheaper generic drugs, meanwhile, declined in conjunction with such interaction.
	Acceptance of samples, free meals, and funding for travel and lodging to attend ‘educational symposia’ were all associated with increased requests for addition of sponsors’ drugs to hospital dispensaries and increased prescribing of these drugs.
	“Drug company-sponsored continuing medical education (CME) preferentially highlighted the sponsor’s drug(s) compared with other CME programs” and also influenced prescription habits in favor of the sponsor’s products.

Interestingly, one of the reviewed studies found that while eighty-five percent of medical students agreed it was improper for politicians to accept a gift, “only 46% found it improper for themselves to accept a gift of similar value from a pharmaceutical company.” [24]
A recent study of physicians in northwest England underscores Wazana’s findings. The study found that the number one source of drug information for physicians was the pharmaceutical industry itself. Physicians were most commonly introduced to new drugs through pharmaceutical sales representatives, and pharmaceutical companies were the greatest influence on their decisions of which drugs to prescribe. Almost three-quarters of the doctors regarded drug company representatives as an efficient way to obtain new drug information. While the doctors claimed to be generally wary of the drug industry’s objectives, they tended to believe that its information would be selective but accurate. The physicians believed that they could generally spot misleading information, but only seventeen percent sought out evidence from peer-reviewed journals before making prescribing decisions. According to the researchers, physicians “were largely reactive and opportunistic recipients of new drug information, rarely reporting an active information search.” [25]
To make matters worse, much of the drug company propaganda with which doctors are bombarded appears to have very little basis in reality. A recent study by independent researchers in Germany found that ninety-four percent of the information contained in advertising material and marketing brochures sent out by drug companies to GPs is not supported by available scientific evidence. They found around fifteen percent of the brochures did not contain any citations, while another twenty-two percent contained citations of studies that could not be found. Most of the remaining sixty-three percent contained information that was connected with the cited research articles but did not reflect their results. Only six percent of the brochures contained statements that were supported by identifiable scientific literature. The researchers found that medical guidelines from scientific societies were misquoted or changed, drug side effects and risks were downplayed, non-supportive study results were suppressed, treatment effects were exaggerated and beneficial drug effects were drawn from animal studies [26].
The Anti-Cholesterol Militia
While health agencies, drug companies and food manufacturers have without a doubt been the prime movers behind the great cholesterol hoax, they didn’t do all the work. Any discussion about the perpetuation of the lipid hypothesis would be incomplete without mentioning the important role played by the huge army of independent anti-cholesterol commentators. These have included the swarm of low-fat diet authors that proliferated during the eighties and nineties, numerous well-meaning but highly misguided ‘consumer advocacy’ groups and, of course, the countless ratings-hungry media outlets that have run alarmist stories about saturated fats and cholesterol over the years.
While the list of published low-fat diet authors runs longer than the Mississippi, the most famous and influential is unquestionably the late Nathan Pritikin. It was in 1979 that he introduced the Pritikin Program for Diet and Exercise, which was followed by several other international bestsellers, including Live Longer Now, The Pritikin Weight Loss Manual and Diet For Runners. Pritikin was initially branded a quack by a hostile medical profession when he stated that heart disease was reversible through a combination of diet, exercise and stress management. When evidence accumulated to suggest that this multifactorial approach could effectively treat diabetes and heart disease, the tide of opinion began to turn. Pritikin captured the attention of physicians, researchers, government leaders and millions of lay people around the world.
Unfortunately, many of these individuals swallowed Pritikin’s anti-fat vitriol hook, line and sinker, not realizing that his multiple intervention program succeeded not because of, but in spite of his extreme dietary fat guidelines. Other influential authors who went on to win fame and fortune by fanatically preaching the low-fat gospel were Richard Simmons, Susan Powter and Dean Ornish (see Appendix B at the end of this book for a more complete discussion of Ornish and Pritikin).
A shining example of how the misguided angst of independent activists can be readily harnessed by vested financial interests was the vicious scare campaign targeting tropical oils that peaked in the late 1980’s. In 1986, a consumer advocacy group known as the Center for Science in the Public Interest (CSPI) and the American Soybean Association launched an all-out attack on tropical oils. The CSPI’s antagonism towards tropical fats arose not because they had been documented to cause any adverse health consequences—they hadn’t, and still haven’t—but simply because of their high saturated fat content.
As for the soybean industry’s involvement, coconut and palm kernel oils had a long and safe history of use in the food industry, providing a major impediment to the growth of the vegetable oil industry. Soybean farmers and their families were encouraged to write to the media, government officials and food companies, expressing their ‘concern’ over the use of highly saturated tropical fats like palm and coconut oils in the American food industry.
In 1988, Nebraska billionaire Phil Sokolof, founder of the National Heart Savers Association, jumped on the bandwagon by launching full-page newspaper advertisements that contained scathing anti-tropical fat rhetoric. Sokolof, convinced that an elevated cholesterol level reading was the sole explanation for a heart attack he suffered at age forty-three, was, and remains, a highly vocal and active campaigner against saturated fat and cholesterol.
Sokolofs Poisoning of America campaign denounced companies for using tropical oils, with one newspaper advertisement featuring an illustration of a coconut with a burning fuse, likening the humble tropical nut to a bomb. Sokolof also took a swipe at food giant McDonald’s for cooking its fries in beef tallow. Cowering to public pressure, McDonald’s stopped using tallow and switched to using polyunsaturated vegetable oils. Food manufacturers and outlets using tropical oils followed suit, switching to supposedly ‘healthier’ polyunsaturated oils to avoid negative publicity. Until recently, the NHSA web site (now defunct) still boasted of these ‘achievements’ [27]; what was not mentioned was that the campaign succeeded in replacing heat-resistant saturated fats with oxidation-prone vegetable oils that were riddled with trans and omega-6 fatty acids (see Chapter 17)—hardly a development worth celebrating!
Ironically, field studies of tropical populations that consumed high-fat coconut products on a daily basis, such as the Kitavans, Pukapukans and Tokelauans, found them all to possess outstanding cardiovascular health [28,29]. A recent comparison of two margarines, one containing predominantly coconut oil and the other mostly monounsaturated fats, tentatively suggests the former may have beneficial effects on the body’s anti-clotting capabilities [30].
Although there was not a shred of sound scientific evidence to support this negative publicity blitz, the media readily picked up on the story, running alarmist articles on the tropical fat ‘scandal’. The foreign-based tropical oil industry made attempts to counter these scare tactics, but was paid little attention. Scientists familiar with tropical oils also tried to set the record straight, but were similarly ignored. The campaign against tropical oils was yet another powerful testament to the ability of money and scare-mongering hype to successfully fan the flames of ignorance.
The Gravy Train Rolls On…
To keep the cholesterol bandwagon rolling merrily along, food and drug companies actively support scientists who perpetuate the cholesterol myth, spare no expense in molding a conformist mindset among doctors, and ‘donate’ large sums of money to the ‘impartial’ organizations that create and promote public health guidelines.
Readers could be forgiven for concluding that the diet-heart research arena contains about as much integrity as a room full of politicians. Fortunately for us, not all researchers have sold out to vested interests. The field of science contains many shining stars whose findings not only contradict the lipid hypothesis, but provide strong clues as to what really causes CHD.
In Section Two, we will look closely at their discoveries and find out just what we can do to avoid heart disease.



SECTION TWO
What Really Causes Heart Disease?
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Beyond Cholesterol
If not cholesterol, then what?
“It is a dispiriting fact that, when faced with diseases of unknown cause, the medical profession unerringly manages to get cause and effect completely the wrong way round.”
Malcolm Kendrick, M.D.
Thanks to years of incredibly effective propaganda, the average layperson’s understanding of coronary heart disease runs something like this: Larry Lipid regularly eats foods that are high in fat, especially saturated fat, causing his blood to become filled with lots of nasty fat and cholesterol particles. These globules menacingly proceed through Larry’s bloodstream, looking for a comfy spot on his artery walls where they can settle and begin to multiply. Once they have found a suitable location, these mischievous particles form a ‘fatty deposit’ that begins to grow larger and larger, just like the evil gelatinous mass from the old horror movie The Blob. This fatty deposit eventually grows to the point where it blocks the entire artery, halting blood flow to Larry’s heart and triggering a potentially deadly heart attack. As a terrified Larry clutches his chest and waits for the paramedics to arrive, he finally sees the error of his ways and vows that, if he survives, he will never eat another turkey thigh or chicken wing again.
Although subscribed to by much of the lay public and, evidently, many health professionals, the above version of events is about as realistic as the Flat Earth Theory. The ‘cholesterol-clogs-arteries’ scenario might be acceptable in a children’s storybook, but individuals who are serious about avoiding heart disease need to know what really occurs in the run-up to a life-threatening coronary event.
The Long and Short of CHD
Coronary heart disease is a complex malady that, in the simplest of terms, can be considered as consisting of two phases; a chronic and an acute phase. The chronic phase involves the development of atherosclerosis, a process in which plaque forms inside our arteries over many years.
In the human cardiovascular system, atherosclerosis occurs most severely, not in the veins or capillaries, but in the larger arteries where blood volume and pressure is greatest. Inside these large arteries, atherosclerosis strikes most prominently in the areas where they curve and divide [1]. These susceptible areas experience the greatest ‘shear stress’, a term used to describe the pressure and friction exerted against blood vessel walls as blood pulsates through them. This observation alone should alert readers to the illogical nature of the cholesterol theory; after all, if simple elevations in blood cholesterol were responsible for atherosclerosis, then plaque formation should occur uniformly throughout the entire cardiovascular system, rather than primarily in the areas of large arteries where the greatest shear stress is experienced.
Because of the inevitability of shear stress, even the healthiest among us will possess at least a small degree of atherosclerosis by the time we reach our seventies [2]. In healthy, well-nourished arteries, the effect of shear stress is minimal, and atherosclerotic build-up does not reach potentially dangerous levels. In many individuals however, the formation of atherosclerosis occurs at an accelerated pace, impairing proper arterial function and dramatically increasing the likelihood of a coronary event.
Fatty Streaks
Fatty streaks, which are irregular yellow discolorations near the surface of the artery, are considered to be the earliest visible manifestations of what eventually becomes advanced atherosclerotic plaque. Repeatedly cited as evidence that blood lipids are initiators of atherosclerosis, fatty streaks in fact are not layers of fat but congregations of mainly macrophage white blood cells located under the endothelial cells that line the surface of arteries. Fatty streaks may also contain lymphocytes, leukocytes, platelets, and smooth muscle cells [3]. The macrophages have a foamy appearance due to high concentrations of cholesterol and phospholipids in their cytoplasm, but a high cellular lipid content does not in any way prove that cholesterol is the causative factor. In fact, it is most disingenuous to claim that elevated serum cholesterol causes fatty streaks or promotes the transformation of fatty streaks into advanced atherosclerosis when careful investigations repeatedly show no relationship between serum cholesterol levels and extent of atherosclerosis. The extensive involvement of white blood cells merely reinforces the contention that atherosclerosis is not the product of simple blood cholesterol elevations, but an inflammatory immune response to arterial injury. The latter concept will be discussed in more detail shortly.
The continued development of arterial plaque involves the thickening and calcification of the artery wall, which leads to a loss of elasticity. Advanced atherosclerosis involves the additional accumulation of fatty and fibrous deposits within arterial plaque. This atherosclerotic plaque build-up can accumulate to the point where it prominently bulges underneath the inner wall into the bloodstream, forming what is known as an atheroma. This tumor-like formation is a mixture of collagen, calcium, arterial muscle cells, white blood cells, blood platelets, and yes, fatty acids and cholesterol. This protruding mass is often covered by a fibrous cap, not unlike the scar tissue that forms on your skin after you cut yourself.
Clearly, atheromas are not mere blobs of fat that randomly stick to artery walls. As Figure 13b shows, growth of an atheroma takes place inside the artery wall, not on the surface as commonly depicted in the popular media.
Arterial Injury
Advanced atherosclerosis is essentially the manifestation of arterial injury. This injury may be caused by a variety of factors, as we shall discuss shortly. For now, it is important to remember that when the body is injured, it inevitably attempts to repair itself.
Cholesterol is likely found in the atheroma for the same reason that all the other components of an atheroma are present: as part of the body’s attempt to repair a damaged section of artery. Cholesterol is used by every cell in the body to supply all-important structural integrity to the cell membrane. This important quality may be why the body channels cholesterol into atherosclerotic plaques, which are essentially areas of the artery containing a high proportion of damaged cells. If arteries are not damaged, cholesterol will not accumulate within them. Blaming cholesterol for atherosclerosis makes about as much sense as blaming paramedics for the carnage they face after arriving at a road accident scene.
The Acute Phase
The mere presence of advanced atherosclerosis in the coronary arteries is no guarantee that one will succumb to a coronary event. For a heart attack to occur, there has to be some sort of trigger, some kind of stimulus that suddenly brings coronary blood flow to a grinding halt.
Enter the acute phase of CHD.
The majority of life-threatening coronary events are believed to occur either when a narrowed section of artery undergoes spasm and blocks blood flow to the heart, or when the fibrous scar tissue covering an atheroma ruptures. In the latter instance, the contents of the atheroma spill into the bloodstream, causing the blood to rapidly clot. These blood clots, or thrombi, may completely block the artery at the site of rupture or may break away and travel through the bloodstream, eventually becoming ‘jammed’ in another area narrowed by plaque build-up. Once a coronary artery is completely blocked, the heart is denied the oxygen and nutrient-rich blood that it requires to keep pumping, and the terrifying sequelae of myocardial infarction ensue.

Figure 13a (above) depicts the popular but erroneous ‘fatty deposit’ scenario of atherosclerosis as typically portrayed to the public. In this scenario, particles of fat and cholesterol allegedly stick to the arteries walls like mud inside a pipe. Figure 13b (below) is a far more accurate representation of atherosclerotic plaque build-up. Plaques develop, not on the surface of the artery, but between the inner and outer walls. They are not comprised simply of fat and cholesterol, but also arterial muscle tissue, white blood cells, collagen, calcium, and blood platelets.

In the case of ischemic stroke, the same process is enacted, but it occurs in the arteries that lead to the brain instead of those adjacent to the heart (hemorrhagic stroke involves a different procession of events; it occurs when blood vessels in the brain rupture, flooding surrounding tissues with blood).
In order to maximize our chances of avoiding CHD and ischemic stroke, we must abandon the untenable belief that mindlessly lowering blood cholesterol levels to meet some arbitrary guideline will produce beneficial results. We must instead concentrate on preventing advanced atherosclerosis, arterial spasm, plaque rupture and thrombi formation.
The Causes of Arterial Injury
What exactly causes our arteries to become weakened, damaged and, ultimately, blocked? The following is by no means an exhaustive list, but it covers most of the major known contributors:
Chronic stress. Psychological stress arouses the activity of hormones that cause our arteries to spasm and our blood to clot. It also lowers the levels of important anabolic hormones that we need for tissue growth and repair. Poor sleep habits can also exert effects similar to those of chronic stress.
Increased free radical activity. Smoking, high bodily iron levels, environmental pollution, excessive alcohol consumption, a high unsaturated fat intake, and a diet deficient in antioxidants all act to significantly increase the production of free radicals inside our bodies. This excess of free radicals directly damages our arteries.
High blood sugar levels. When we consume diets excessively high in carbohydrates—especially those rich in refined carbohydrates—or when we become overweight, or when we are chronically stressed or sleeping poorly, our blood sugar levels rise. High blood sugar levels increase free radical activity, deplete our bodies of vitamin C, and cause increased glycation, a phenomenon that is extremely deleterious to both cardiovascular and overall health.
Poor nutrient intake, especially of key vitamins, minerals, amino acids, plant phenols, and long-chain omega-3 fatty acids. Science has clearly illustrated that eating inadequate amounts of these nutrients—as a great many of us do—is an open invitation to arterial degradation and subsequent cardiovascular disease.
Lack of physical activity. A lack of physical activity results in declining blood sugar control, impaired arterial function, body fat gain, and greater susceptibility to the effects of chronic stress—all of which impart a greatly increased risk of heart disease.
Impaired nitric oxide (NO) release. If you’re wondering what on earth a highly reactive gas like NO has to do with heart disease, the answer is everything. As you will learn in Chapter 20, healthy NO levels within arteries are absolutely essential for proper cardiovascular function. Unfortunately, many of us stubbornly persist with dietary and lifestyle habits that are extremely effective in suppressing NO activity.
The factors I have listed above are not merely ‘associated’ with CHD—they serve as direct catalysts for the disease process itself. Interestingly, the majority of these factors also possess the ability to raise total and/or LDL cholesterol levels. Unfortunately, hordes of researchers continue to confuse cause with effect, assuming that cholesterol is the guilty party.
Cholesterol is an essential substance that our cells cannot live without. The notion that it causes heart disease—or any other disease—would be downright hilarious if not for the shameful fact that it has been accepted as a pivotal precept of contemporary medicine.
Arteries on Fire: CHD as an Inflammatory Disease
Like many injuries, the body’s response to arterial damage involves inflammation. When an ankle is badly sprained and it subsequently becomes swollen and painful, that is inflammation in action. The heat, redness and swelling are a result of extra blood being channeled to the area, which brings with it immune cells that break down injured tissue. As these damaged cells are being removed, the body begins creating healthy new ones to take their place. If an injured ankle is given sufficient rest and exposed to an abundant supply of the nutrients it needs to repair itself, its owner will usually be back up and running around at full speed within a week or two.
As many stubborn athletes have found out the hard way, when one tries to ‘work through’ an injury it often becomes worse instead of better. The injured area never gets a chance to repair itself, but instead sustains greater damage with each passing day. Inflammation quickly transforms from a helpful shortterm process into an escalating cascade of muscle and connective tissue damage. Serious injury eventually forces the driven athlete to stop and listen to their body. What should have been a minor interruption to one’s training schedule becomes a major, and often career-ending, setback.
Now imagine the same scenario occurring inside your arteries. Because of poor nutrition, excessive stress, insufficient sound sleep, infectious disease, cigarette smoking, excessive alcohol consumption—or perhaps because of a combination of some or all of these factors—the structural integrity of your coronary arteries becomes compromised and a particularly susceptible portion becomes damaged. Your body will immediately begin to repair the wounded area, activating the inflammatory mechanisms of the immune system in the process [1].
If, like a stubborn athlete working through an injury, you continue the activity/s that initially caused this arterial damage, you can bet your last dollar that the inflammatory process will follow suit. Inflammatory proteins and enzymes and white blood cells of the immune system will accumulate at the site of injury, along with arterial muscle cells, blood platelets, collagen, calcium, and cholesterol. All of these agents become players in a self-perpetuating cycle of continued inflammation that, if not curtailed, leads to ever-worsening atherosclerotic build-up.
Sometimes a struggling cardiovascular system will send out warnings to its owner, perhaps in the form of angina pains, that something is not quite right under the surface. At other times, when the cardiovascular system has already sustained damage so severe that it simply cannot continue to function properly, it will let its owner know in no uncertain terms. For many CHD victims, the immense crushing chest pain that heralds the onset of a heart attack is the first—and often last—warning that something is amiss.
The idea that atherosclerosis is an inflammatory ‘repair-to-injury’ process is not a controversial one. In fact, it enjoys almost unanimous acceptance among cardiovascular researchers. The major bone of contention among these scientists is what initiates damage to the arteries, what keeps the whole process going, and of course, what should be done to stop it.
Modern medicine searches frantically for the single magic bullet that will ‘cure’ heart disease, but all the available evidence indicates that CHD is a multifaceted disease influenced by a wide variety of factors. The following chapters present evidence showing that CHD is largely a disease arising from, and aggravated by, nutritional deficiencies and imbalances, infectious agents, and modifiable lifestyle factors such as physical inactivity and chronic stress. To myopically focus on only one or two of these factors while neglecting the rest will yield sub-optimal results at best, and prove totally ineffective at worst.
In the next chapter we will begin our CHD-fighting mission by learning about one of the greatest—yet most underrated—enemies of cardiovascular health known to mankind.
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Don’t Stress!
Your heart will be forever thankful
“We are, perhaps uniquely among the earth’s creatures, the worrying animal. We worry away our lives, fearing the future, discontent with the present, unable to take in the idea of dying, unable to sit still. ”
Lewis Thomas.
CHD prevention campaigns have long centered around dietary factors. Every day, all over the world, researchers, health authorities, politicians, health writers, doctors, nutritionists and internet forum participants heatedly debate the cardiovascular merits of animal fats, fish, red meat, milk, vegetable oils, trans fatty acids, sugar, whole-grains, soy foods, low- versus high-carbohydrate diets, vitamin supplements—the list goes on and on. While mind-boggling sums of money, scientific manpower and media exposure have been devoted to the link between diet and CHD, a woefully inadequate amount of attention has been awarded to what is easily one of the greatest CHD instigators of all—psychological stress.
Stress and CHD
Exponents of the diet-heart theory frequently cite the increase in CHD that often awaits those who migrate from less developed regions of the world to modernized countries like America. Almost unanimously, these exponents point to the so-called ‘fatty’ Western diet as the cause. But is it really? Could it be that the increase in CHD that commonly afflicts migrant populations often has little to do with diet and everything to do with the act of migrating itself? If you think this sounds far-fetched, please read on. The connection between migration and increased CHD provides valuable clues about the causation of heart disease that can benefit all of us—even if we’ve never ventured more than a hundred miles from home!
Stress and the Japanese
In Chapter 3, we discussed the work of Dr. Michael Marmot, a British researcher who examined the incidence of CHD among Japanese men who migrated to America. Marmot noted that, overall, Japanese-Americans had a much higher rate of CHD than men who remained in Japan. Marmot also observed that the increased risk was totally unrelated to blood cholesterol levels [1]. What he instead found was that those men who retained their traditional cultural practices continued to enjoy the same low rate of CHD as their compatriots back home. Those men who abandoned traditional Japanese cultural practices, on the other hand, suffered a dramatic increase in CHD risk [2].
Traditional Japanese culture places great emphasis on family and community cohesion. Marmot believed that Japanese-American men who abided by these traditional social customs were protected from the detrimental cardiovascular effects of stress. In contrast, those who embraced Western culture, with its emphasis on competition and material acquisition, were afforded no such protection.
Italian-Americans, Stress and CHD
In 1962, researchers began paying close attention to the people of Roseto, a picturesque town located in the northeastern corner of Northampton County, Pennsylvania. Roseto was founded by Italian stoneworkers who had begun migrating to the area in the 1880’s. Up until the mid-sixties, the residents of this town were a tight-knit community who lived almost as if they were still back in Italy, retaining a strong emphasis on family and community relationships. Roseto’s loyalty to traditional Italian customs was accompanied by a very low rate of CHD, one that could not be explained by traditional risk factors. In the nearby town of Bangor, the death rate from heart attack was twice that of Roseto, despite similar smoking and dietary habits.
Beginning around 1965, the winds of change started to blow through Roseto. The social structure became less and less orientated towards family and community cohesion and instead began to revolve around individual goals and more materialistic values. During this period of stark social change, the prevalence of and mortality from CHD increased sharply, eventually matching the rate seen in nearby Bangor [3]. Again, the rise in CHD could not be explained by a change in the classic risk factors, such as cholesterol, smoking, hypertension, diabetes, or obesity.
Psychological Upheaval and its Impact on Health
Two-and-a-half-thousand years ago, the Greek physician Hippocrates wrote that “those things which one has been accustomed to for a long time, although worse than things to which one is not accustomed, usually give less disturbance”. The ‘Father of Medicine’ knew that life events resulting in major psychological upheaval could have a very real and harmful impact on physical health.
It goes without saying that migrating to a new country involves major upheaval. The monumental migration that characterized the twentieth century arose not because people got bored and casually decided they could benefit from a change of scenery; it occurred because people sought to escape poverty, war, and even persecution. Leaving one’s homeland often meant saying goodbye to family members and lifelong friends, with no guarantee they would ever be seen again.
Few of us who have grown up in our country of birth could even begin to imagine what it must have felt like to arrive in a new land equipped with little more than a suitcase and the clothes we were wearing; to be faced with the daunting task of establishing a whole new life in a completely unfamiliar environment; to be confronted with the urgent need to find work in a country where we could hardly speak the language, of obtaining accommodation, dealing with racism, and establishing a new social network—all at once! To say that migration would have been a stressful endeavor for many of its participants would be one of the great understatements of all time.
Migrants who formed closely-knit social networks with those who migrated from the same country or region would have been able to obtain solace, support and camaraderie from people who truly understood what they were going through. Such social solidarity would have gone a long way towards cushioning the difficulties and uncertainties inherent in forging a new life in a strange land. By reducing feelings of fear, uncertainty, helplessness and social isolation, it would have protected their cardiovascular systems against the destructive effects of stress.
Migrants are hardly the only people who experience chronic stress. Anyone who faces uncertainty about their future, relationship difficulties, financial problems, substance abuse, family rifts, difficulties at work or school, bereavement, social isolation, or chronic health problems is susceptible to the effects of stress. Almost all of us are likely to experience at least one of these adversities at various points throughout our lifetimes, which means a good deal of us are potential candidates for stress-induced illnesses—including CHD.
How Stress Can Break Your Heart
When we become acutely stressed, our internal environments undergo a striking transformation; our bodies, in effect, go into red alert. Blood is diverted away from organs and tissues participating in ‘non-essential’ activities—such as digestion, immune function, growth and repair—and re-routed towards those involved in dealing with imminent danger, such as the muscles and heart. Our reflexes sharpen, our muscles tighten, and our hearts start beating faster in anticipation of intense physical effort. This is the famous ‘fight-or-flight’ response, which is triggered when the body releases substances known as catecholamines. The two most abundant catecholamines released during stressful times are norepinephrine and epinephrine (adrenaline). Stressful situations also cause the body to secrete abundant amounts of the catabolic hormone cortisol.
Norepinephrine and epinephrine exert pronounced effects on the cardiovascular system: they increase heart rate and dilate blood vessels in muscles, allowing for increased blood flow to support muscular effort. High levels of catecholamines also increase blood viscosity and encourage blood clotting, a development that serves to minimize blood loss from any injury that may occur while frantically fighting or fleeing danger. Meanwhile, cortisol raises our blood sugar levels, ensuring a ready supply of fuel for the brain. In order to achieve these elevated blood sugar levels, cortisol overrides the action of insulin. In other words, during brief periods of stress we become temporarily insulin resistant.
In an emergency situation, these are all highly beneficial changes that effectively prepare us to do battle with imminent threats, or to run like crazy in order to save our very lives. It is when the sympathetic nervous system—which is responsible for kick-starting the fight-or-flight response—becomes activated on a regular basis that stress itself becomes a life-threatening danger.
The right amount of catecholamines and cortisol, released at the right time, is essential to good health. In contrast, excessive catecholamine levels released at inappropriate times are anathema to good health. When an unhappy marriage, unfulfilling job, or financial difficulties cause us to become chronically stressed on a long-term basis, our bodies enter a state where they become increasingly susceptible to elevated blood sugar levels (see next chapter) immune dysfunction, arterial constriction and spasm, and blood-clotting.
Work and Stress
Relatively few of us will ever experience the hardship of migrating to another country. However, the majority of us will spend a significant portion of our lives participating in another common source of stress—work. As the majority of the adult population spends the greatest part of its waking hours engaged in the process of making a living, the potential for work-derived stress to negatively impact upon public health is huge.
Stereotypical images of highly-stressed and heart attack-prone executives notwithstanding, researchers have found that it is those at the bottom of the corporate ladder who in fact suffer the highest incidence of work stress and heart disease.
In 1978, Professor Marmot published the first of many papers reporting on the Whitehall studies, possibly the largest long-term investigations of health within an organization ever conducted. Marmot and his team initially followed over 17,000 British civil servants for seven-and-a-half years, observing a stepwise increase in CHD incidence from the highest to the lowest grades of employment. Men in the lowest grade, who were employed as messengers, had 3.6 times the CHD mortality of men in the highest employment grade (administrators) [4].
In the subsequent Whitehall II study, which examined a much broader array of mental and physical health correlates, the researchers found that civil servants with the highest work demands and the lowest decision latitude suffered the highest incidence of CHD [5]. Those with low job control had nearly double the risk of being diagnosed with CHD than those enjoying high job control [6]. Numerous other groups have since confirmed the Whitehall findings [7-10].
Closely related to the issue of low job control is what researchers call ‘effort-reward imbalance’—that is, expending high effort and reaping relatively little reward. The feeling that one is working hard, or long, or both, but getting nowhere, or that’s one’s future career prospects give little cause for optimism, is an all-too-common cause of anguish. So too is the perception that one’s work efforts are not being justly rewarded. A recent literature review found that effort-reward imbalance at work was associated with increases in CHD risk that ranged from 1.5-fold to a whopping 6.1-fold! [11]
The same review also found that job strain was associated with up to five-fold increases in CHD risk. The wave of corporate downsizing that gained increasing momentum during the late nineties has left more and more individuals working ever-longer hours, struggling to keep up with workloads that were previously tackled by two, three, and sometimes more, people. The majority of studies that have examined health outcomes in survivors of downsized workplaces have reported significant increases in health problems and medically certified sickness leave [12].
The most recent of these, a 7.5-year follow-up study of over 22,000 municipal employees in Finland, found that cardiovascular mortality was twice as high among employees who had survived major workplace downsizing compared to those who had experienced no downsizing. The increased risk was most marked during the first four years after downsizing, during which time survivors of trimmed-down workforces were more than five times as likely to succumb to a fatal cardiovascular event! [13]
A twenty-five-year follow-up of Finnish metal industry workers—all initially free of cardiovascular disease-found that those with high job strain, manifested by high demands at work and low job control, had a 2.2-fold cardiovascular mortality risk compared to colleagues with low job strain. Employees with effort-reward imbalance (reflected by low salary, lack of social approval and few career opportunities relative to efforts required at work) suffered a 250 percent increased risk of cardiovascular death [14].
All Work and No Play…
A 2001 survey found that, on average, employed American adults work forty-six hours per week, with around forty percent now working fifty or more hours per week. The survey also found that an increasing number of Americans are working longer hours than five years previously; they are also spending less time participating in organized social activities, having sex, enjoying leisure activities, or sleeping [15,16]. This is a worrying trend, because research shows that increasing one’s workload at the expense of exercise, sleep, and other restorative activities bodes poorly for future health.
In the early nineties, Japanese researchers found that men who worked eleven hours a day had 2.5 times the risk of suffering a heart attack than those who worked seven to nine hours per day. A similar increase in heart attack risk was seen in those who had extended their daily work time by three or more hours in the recent past [17]. A more recent study found that men who worked over sixty hours per week were twice as likely to have suffered a heart attack than those working forty or less hours per week. Longer working hours were related to fewer days off, shorter hours of sleep, and more days per week with less than five hours of sleep [18]. Numerous other studies confirm that prolonged working time is associated with an increased risk of heart attack [19-22].
More than Just a Statistical Association
When presented with epidemiological studies linking stress to CHD, are we looking at a causal or merely secondary association?
Abundant experimental evidence indicates that we are observing a direct association. When psychological stress is induced in volunteers through such activities as frustrating tasks, recalling angry experiences, or public speaking, researchers have observed the following [23-27]:
 
	Dilation (widening) of healthy arteries, but constriction of atherosclerotic arteries;
	Arterial spasm, leading to reduced blood flow to the heart;
	Increased blood platelet aggregation;
	Increased production of fibrinogen, a protein that assists in the formation of blood clots;
	Abnormalities in ventricular function;
	A reduced ability of the heart to refill with blood (researchers have observed reductions of around fifty percent!);
	Reduced cardiac output;
	ECG changes indicating ischemia (oxygen deprivation of the heart) at lower blood pressure and heart rates than that seen with exercise-induced ischemia!

In support of these results, numerous investigators have found that individuals with low job control, high job strain and more pronounced effort/reward imbalance tend to have higher levels of fibrinogen, higher blood pressure readings, and a greater predisposition to heartbeat irregularities [28-32].
Marriage and Stress
Despite being the butt of many jokes, across-the-board research findings show that, overall, marriage is associated with better health. In contrast to their married counterparts, unmarried women have fifty percent higher mortality and unmarried men have a 250 percent higher death rate [33]. Unmarried people are also far less likely to report being happy with life than married people.
These findings apply only to those in stable marriages; unmarried people are happier, on average, than those in troubled marriages [34]. Those who remain in stable marriages enjoy greater overall longevity than both those who have never been married and those who have experienced divorce [34,35].
The scientific literature is replete with studies linking marital discord to a wide range of health disorders, most notably heart disease [36,37]. In the massive MRFIT trial, in which 10,904 of the participating men were married at baseline, a nine-year follow-up revealed that those who subsequently divorced suffered an increased risk of cardiovascular and overall mortality [38].
As part of the Stockholm Female Coronary Risk Study, researchers examined and interviewed hundreds of Swedish women aged thirty to sixty-five who had been hospitalized for heart attack, then monitored them over the next five years. Among the 187 women who were married or cohabiting with a male partner, marital stress was associated with a three-fold increased risk of a recurring coronary event—even after adjustment for such factors as age, estrogen status, education, smoking, diabetes, blood pressure, blood triglycerides and left ventricular dysfunction [39].
In the Healthy Women Study, the marital status and quality of 393 premenopausal women was assessed, along with a number of cardiovascular risk factors. More than a decade later, the investigators assessed the extent of atherosclerosis in the women’s arteries using a technique known as electron beam computed tomography. They found that women in satisfying marriages had the least atherosclerosis in the carotid arteries and aorta, and less rapid progression of carotid atherosclerosis when compared to those trapped in the least-satisfying marriages. Women who did not have a partner had intermediate levels of atherosclerosis [40].
Experimental findings show that marital conflicts can instigate a variety of harmful biochemical changes within the body. When researchers from Johns Hopkins University asked couples to discuss a topic on which they heatedly disagreed for ten minutes, blood pressure increases were observed in both sexes [41].
In another revealing series of experiments, both newlywed and older couples were studied whilst staying in a hospital research unit. Subjects who displayed more negative or hostile behaviors during a thirty minute discussion of marital problems showed larger and more sustained increases in blood pressure, epinephrine, norepinephrine and adrenocorticotropic hormone (which stimulates the release of cortisol) and greater declines in immune function compared to less negative subjects [42,43].
When researchers conducted similar experiments but encouraged husbands and wives to try and actively influence their partners’ opinions during the discussions or to simply disagree, some rather interesting findings emerged. Among husbands attempting to influence their wives’ opinions, those exhibiting hostile behavior experienced marked rises in blood pressure. Such blood pressure increases were not seen among husbands who merely disagreed with their wives. Hostile husbands also displayed an increase in heart rate, regardless of whether they were simply disagreeing or actively trying to change their wives’ minds [44,45]. Marital discord does not just drain one’s spirit, but directly assaults the cardiovascular system itself.
Depression and Heart Disease
Scientific evidence for a link between depression and heart disease dates back at least to the 1930’s, when published studies first reported a higher incidence of heart disease deaths among depressed psychiatric patients [46,47]. Since these early seminal reports, a vast and remarkably consistent body of evidence has accumulated showing that depression, be it mild or severe, significantly increases the risk of cardiovascular mortality [48].
Researchers from the University of Cincinnati recently published a thorough, methodical review of published prospective studies in which individuals initially free of heart disease were followed for periods ranging from four to forty years. Some of the studies detected up to 3.5-fold increased risks of developing coronary heart disease for individuals suffering depressive symptoms. When the results of all these studies were pooled together, the researchers found that subjects with symptoms of depression were two-thirds more likely to develop CHD [49].
Another recent pooled analysis, incorporating data from 35,0000 study participants, found a fifty percent increased risk of fatal or non-fatal heart attacks in those who had depressed mood. Among those who suffered from more severe depression, the likelihood of heart attack was increased 2.7-fold [50]. To help put these figures into perspective, a similar analysis by the Surgeon General found that smoking a pack a day or more conferred a 2.5-fold risk of developing CHD [47]. In other words, major depression is every bit as bad for your heart as regular cigarette smoking, a habit that the Surgeon General in 1983 described as ”… the most important of the known modifiable risk factors for coronary heart disease in the United States. ” [51]
As for stroke, studies conducted so far have established a 1.7- to 2.6-fold risk for folks with a history of depression, after adjusting for such predisposing factors as age, blood pressure, smoking, and heart disease [52,53].
In addition to predicting heart disease among healthy subjects, depression also increases the risk of mortality among those with existing CHD. One study found that the risk of death during the first six months after a heart attack was almost six times higher in depressed than non-depressed patients [54]. Compounding the problem is the fact that depression is very common in CHD patients—around twenty to forty-five percent of post-heart attack patients exhibit symptoms of depression [55].
Lighten Up!
While Hollywood and MTV continue to glorify the hotheaded ‘bad boy’ stereotype, a large volume of research shows that a hostile and impatient manner effectively primes one for increased sickness and an early death. Controlled experiments show that hostile individuals respond to provocation, conflict and disagreement with larger increases in blood pressure and heart rate than more agreeable folks [56-58]. It is perhaps not so surprising then, that:
 
	A study of almost 13,000 middle-aged men and women followed for up to six years found that, among people with normal blood pressure, a strong, angry temperament (defined as a tendency toward quick, minimally provoked, or unprovoked anger) was associated with a 128 percent increase in the risk of fatal and non-fatal heart attack [59].
	In the sixteen years following the conclusion of the MRFIT trial, participants who were rated as highly hostile were far more likely to die of cardiovascular causes than men with low hostility scores; the most hostile men had a 240 percent greater risk of cardiovascular death than those exhibiting the least hostility. High-hostile men who had a non-fatal event during the trial were especially susceptible to cardiovascular death after the trial; with a greater than eight-fold risk increase for those in the highest category of hostility! [60]
	A nine-year follow-up of nearly 3,000 men from South Wales found that suppressed anger resulted in a seventy percent increase in heart attack risk [61].

Losing a Loved One
Bereavement is something that virtually all of us will encounter at some point in our lives. Those who have lost a loved one will need little reminder of just how devastating this experience can be. When someone you have known for decades is suddenly gone, the subsequent emotional shellshock can readily bring forth feelings of intense sadness, despair, anger, and guilt. A significant volume of research shows that how well we cope with the loss of loved ones can have a sizable impact on our own future survival prospects.
Numerous studies have examined the impact of losing a spouse on subsequent mortality in the widowed. With few exceptions, these studies have found that after the death of a partner, mortality among surviving spouses increases in comparison to those who remain married. This excess mortality risk is most pronounced in the first six months of bereavement, after which time it returns to baseline levels—usually within the following six months. While suicide, accidents, and homicide deaths are far more common among the recently widowed, the bulk of their early excess mortality is due to coronary events [62].
Cholesterol and Stress
In Chapter 2, we learnt how the association between elevated cholesterol and CHD mortality begins to dissipate from age fifty onwards. Thus, the entire anticholesterol charade has been built upon epidemiological associations detected in individuals under this age, who comprise only a tiny percentage of all CHD victims.
Orthodoxy has never provided a feasible explanation as to why high cholesterol should be a risk factor for CHD in younger folks, but not in seniors. Are we really supposed to believe that cholesterol is a highly dangerous cardiovascular toxin for younger folks, but suddenly becomes harmless after the fifth decade of life? Such a claim is nothing short of a physiological absurdity.
There exists a far more realistic proposition, and I’ll try and lay it out as simply as possible:
 
	Work is a major source of psychological stress;
	Psychological stress raises cholesterol (as demonstrated in numerous controlled experiments [63-65]);
	Most people retire from work during the fifth and sixth decades of life;
	Cholesterol elevations therefore accompany stress-related coronary disease in younger patients, but lose their statistical association with CHD as people retire and leave the stress of the workforce behind them.

When researchers present us with data showing an epidemiological relationship between cholesterol and heart disease in younger folks, what we may really be looking at is the destructive effect of work stress. For the last forty-plus years, medicine has been blaming cholesterol for crimes that were in all likelihood committed by chronic psychological stressors!
Stress and Food: A Deadly Mix?
One cardiovascular researcher who has distanced himself from the great unthinking mass of cholesterol-obsessed investigators is Dr. Malcolm Kendrick, from Cheshire in the UK. In 2002, Kendrick published a paper in the innovative journal Medical Hypotheses that placed the CHD spotlight on the critical postprandial period [66]. For those wondering what on earth a ‘postprandial period’ is, it’s those several hours following a meal in which blood levels of various nutrients and hormones are elevated.
Among these elevated nutrients and hormones are blood glucose and insulin. As Chapter 18 will further elucidate, elevated blood glucose is a major contributor to cardiovascular morbidity and mortality. Elevated insulin has also been implicated as a direct antagonist of cardiovascular health.
Both blood glucose and insulin are elevated after a meal, due to the digestion of food and the subsequent transport of glucose and amino acids into the bloodstream. If there are factors present which significantly amplify this postmeal rise in blood glucose and insulin, then the postprandial period may present a critical phase in the development of CHD.
Kendrick is by no means the first cardiovascular researcher to focus on the postprandial period, but he is the first to hypothesize the potentially atherogenic connection between the post-meal period and psychological stress. According to Kendrick, the presence of psychological stress in the postprandial period—a phenomenon that can significantly amplify the usual post-meal rise insulin and blood glucose—may dramatically accelerate the progression of heart disease. This widely overlooked phenomenon may even help explain the famous ‘French Paradox’.
The Beginning of the End: Declining Blood Sugar Control
Eating too many calories and/or carbohydrates, and engaging in too little physical activity promotes high blood glucose levels, which must be brought back into the normal range via the actions of insulin. One important mechanism by which insulin helps clear glucose from the blood stream is to shuttle it into the muscles where it is stored as glycogen.
If elevated spikes in blood glucose occur on a regular basis, then the muscle cells eventually become desensitized to the effects of insulin. Instead of welcoming in glucose from the bloodstream, the insulin receptors on the outer membranes of the muscle cell begin to increasingly ignore insulin’s signals. The muscle cells, in effect, have become insulin resistant.
The body initially attempts to overcome this lack of response by getting the pancreas to secrete even more insulin. The pancreas, however, eventually becomes burnt out from the task of continually producing and releasing large amounts of insulin. As insulin secretion from the tiring pancreas begins to wane, blood sugar levels continue to rise. If this scenario progresses far enough, we will develop Type 2 diabetes and require oral medication or even insulin injections to keep our blood sugar levels under control.
Stress and Blood Sugar
A further cause of insulin resistance, as discussed earlier, is psychological stress. In controlled experiments, infusion of stress hormones produces an immediate but temporary insulin resistant state in healthy human subjects [67,68]. If excessive catecholamine and cortisol levels occur during the post-meal period as a result of psychosocial stresses, then even greater rises in blood glucose and insulin release can be expected.
Hyperinsulinemia
We now know that elevated blood glucose is a potent enemy of cardiovascular health, but a high output of insulin brings its own can of worms. Hyperinsulinemia may cause impaired arterial function, increased free radical production, inhibition of blood clot breakdown, and the proliferation of arterial muscle cells—all integral features of atherosclerotic plaque build-up [69,70]. When combined with the ability of high blood sugar to increase glycation, free radical activity, arterial dysfunction and blood clotting, these effects of hyperinsulinemia may provide a highly destructive double-whammy to cardiac health.
The Pima Paradox
The Pima Indians of North America are well known for their extreme susceptibility to insulin resistance and Type 2 diabetes, with up to seventy percent of the male population suffering from the latter! Given that the Pima population suffers one of the highest rates of insulin resistance and diabetes in the world, one would also expect them to exhibit frighteningly high rates of cardiovascular mortality.
Whilst Pima Indians with diabetes do indeed suffer 2-3 times the rate of diabetes as non-diabetic Pima Indians, they still suffer less than half the CHD rate of that seen in typical Caucasian populations! [71,72]
Remember that stress, along with diet and physical inactivity, is an important promoter of insulin resistance and type 2 diabetes. The body’s hypothalamic-pituitary-adrenal axis (HPA axis) is a major part of the neuroendocrine system that controls reactions to stress. Chronic stress can damage the HPA axis, leading to abnormal patterns of cortisol and catecholamine release.
Insulin resistant Pima Indians, however, show little evidence of central or sympathetic nervous abnormality [73]. This suggests that the influence of diabetes and insulin resistance on the development of CHD in this population is limited to dietary mechanisms; modern Western populations in contrast, not only consume excessive calories/carbohydrates but also experience high levels of recurrent psychosocial stress. The absence of such stress patterns in the diabetic Pima population may explain why they still enjoy relatively low rates of CHD.
The French Paradox
Kendrick also cites the example of the French, who enjoy one of the lowest national CHD rates in the world. As Kendrick points out, the French have a similar rate of diabetes and obesity, and obtain a similar amount of exercise as the British. The Brits and French also share similar rates of smoking, obtain a similar percentage of calories from animal fats and fruits/vegetables, and possess similar average body mass index, cholesterol and blood pressure readings. In addition, the French have one of the highest rates of antidepressant use in Europe, so a lack of stress cannot account for the low rate of CHD [74]. Then again, maybe it can: that is, if there is a lack of stress in the critical postprandial period among this population.
What’s Your Hurry?
Anyone who has spent time in Southern Europe will have observed how meals tend to be consumed in a much more relaxed manner than in most other Western nations. Whilst Southern Europeans traditionally take a three hour break in the middle of the day, workers in countries like the U.S. barely have time to let their lunch settle before having to head back to the office or factory floor.
Could the convivial mealtime approach of the French and their Mediterranean neighbors help explain why they enjoy rates of CHD lower than those seen in other modernized countries, where alarm clocks abruptly cut short the natural sleep cycle, where highly-refined, high-carbohydrate breakfasts are followed by a mad rush to arrive at work on time, where lunch is often eaten consumed whilst hunched over an office desk, and where dinner is often gulped down in a hurry so that the kids can be taken to rehearsals/sports/scouts/etc.?
The Australian Migrant Paradox
I remember from a young age that, despite being extremely hard-working individuals, my Italian grandparents never rushed a meal. Lunches and dinners at my grandparents’ house were unhurried, jovial events that seemed to last forever. Perhaps the retention of mealtime behavior akin to that of my grandparents explains why Greek and Italian migrants to Australia enjoy significantly lower rates of CHD than their Australian-born counterparts, despite having a far higher susceptibility to diabetes and overweight [75-78]. In the families of their Italian-Australian/Greek-Australian offspring, where a faster-paced lifestyle with more emphasis on material achievement is commonplace, heart disease has occurred with increasing frequency and at a younger age.
Mom Was Right—Don’t Gulp Down Your Food!
If necessary, unhook the phone while you eat and turn off the TV news if the nightly parade of corruption and injustice consistently presses your hot buttons. Eat in an unhurried manner, chew your food thoroughly, and savor its taste and aroma. Eating is unquestionably one of life’s greatest pleasures, so why rush it? After your meal is finished, don’t jump up from the table and plunge yourself back into the day’s activities; instead, make it a regular habit to sit contentedly in a relaxed, quiet environment for at least thirty minutes after eating.
Don’t forget the benefits of intelligent nutrition; consuming meals comprised primarily of low glycemic index foods (see Chapter 16) will go a long way towards limiting the extent of postprandial blood glucose elevations.
If you can regularly avail yourself of upbeat, jovial company or some funny movies/shows/literature, so much the better— a study with type 2 diabetics showed that the postprandial rise in blood glucose was significantly lower on a day in which the subjects attended a comedy show, as compared to a day in which they attended a monotonous lecture [79].
Another Piece of the CHD Puzzle Falls into Place?
Kendrick may have stumbled across a major piece of the CHD puzzle. A number of studies have shown that measurement of post load glucose, which more closely resembles the postprandial state, is a stronger predictor of CVD than fasting glucose in both non-diabetic and diabetic patients [80-82]. Avoiding stress during and after a meal may help alleviate post-meal insulin resistance, and the resultant exaggerated blood levels of glucose and insulin. This in turn, may reduce the formation of atherosclerotic plaque and blood clots during the post-meal period; a period which occurs for most people at least three times each and every day.
Don’t Underestimate Stress
Every year, countless lives are lost due to CHD that is induced and aggravated by chronic psychological stress. Authorities have traditionally underestimated the true impact of psychosocial factors like stress, preferring instead to focus on simplistic and often useless health measures, such as lowering cholesterol and minimizing saturated fat intake. A recent National Institutes of Health editorial acknowledged that: ”To date, psychosocial factors have not been the target of sustained public health efforts for the reduction of CVD risk in either primary or secondary prevention strategies.” [83]
Strategies for reducing stress are so important that I have devoted an entire chapter to them in Section Three. In the meantime, let’s find out just what is wrong with the modern diet, and why it dramatically increases the risk of CHD.



Chapter 15










It’s the Food, Stupid!
Real health requires real food
“Food is an important part of a balanced diet. ”
Fran Lebowitz
Human beings, like virtually every other species on the planet, rely on the food they eat to deliver the nutrients needed for optimal health. We need food, not only for calories to meet our energy requirements, but also for the hundreds of vitamins, minerals, trace elements, amino acids and fatty acids necessary for growth, repair and resistance to disease. When our bodies receive inadequate amounts of these micronutrients, then our organs and tissues can malfunction and we become increasingly susceptible to disease and premature death.
If health authorities are serious about discovering the true role of diet in CHD, then they desperately need to rid themselves of their current anti-cholesterol, anti-saturated fat obsession and instead become acquainted with the fundamental influence exerted by dietary-derived micronutrients upon coronary health. They must begin acknowledging that the modern Western diet delivers woefully inadequate amounts of many nutrients, and far too many of certain others. This distorted pattern of intake is a direct consequence of humankind’s shift from its natural diet of fresh meats, vegetables, fruits and nuts, to the current modern diet which is dominated by cereal grain products and heavily processed and refined foods.
Micronutrients and Heart Health
The interaction between food-derived micronutrients and the cardiovascular system is extensive and complex. Below are just a few examples of how the mighty micronutrients exert a profound effect upon our cardiovascular health:
 
	Vitamin C, copper, and key amino acids such as proline and lysine are needed for healthy formation of collagen, the ‘mortar’ which quite literally holds our arteries together;
	The amino acid arginine is necessary for the production of nitric oxide, a substance that allows our arteries to expand and contract properly;
	L-carnitine, co-enzyme Q10, taurine, and magnesium all play key roles in energy production and muscular contraction, and are therefore absolutely essential for healthy cardiac function;
	Omega-3 fatty acids help prevent inflammation, the formation of blood clots and the occurrence of potentially fatal irregularities in heartbeat;
	Selenium and vitamins A, C and E directly act as antioxidants, preventing free radical-induced damage to the heart and arteries.

A deficiency in even one of these heart-healthy nutrients poses a direct threat to our cardiovascular health. Given that the modern Western diet is deficient in many of the above nutrients, it shouldn’t take a rocket scientist to work out why Western nations are plagued by epidemic levels of heart disease and stroke.
Designer Foods Versus the Foods We Were Designed to Eat
When all is said and done, the ultimate diet for any animal—human or otherwise—is the one they were designed by nature to eat. Any competent veterinarian could readily tell you this, but most ‘human veterinarians’ (doctors) and the authorities they look up to for guidance appear to be totally blind to this simple fact.
For almost their entire 2.4 million-year history, humans lived as hunter-gatherers, subsisting on freshly killed meats and plant foods that could be eaten either raw or with a minimum of preparation, such as wild vegetables, fruits, berries, and nuts [1]. Around 10,000 years ago, human history changed irrevocably with the dawn of the Agricultural Revolution [2]. The exact reason for humankind’s switch to agriculture is still a source of much debate, but a combination of accelerating population growth and diminishing wild game availability due to climatic changes and prolific hunting appears to be the most likely cause [3].
With the adoption of farming, the human diet underwent a massive and fundamental change in a relatively brief space of time, from a regimen based on meats and wild vegetation to one based on cultivated cereal grains—a food source that was essentially alien to the human digestive tract (unlike the meats and wild plants that humans evolved on, cereal grains are virtually inedible in their raw state [4-6]). It is no coincidence that the emergence of pottery, which would have allowed humans to soak and cook grains and thus make them edible in significant quantity, occurred around the same time as the onset of agriculture [7].
If cereal grains were a far healthier food than meat, as health authorities and dietitians repeatedly tell us, then the shift from a meat-rich diet to a grain-based diet during the onset of the Agricultural Revolution should have been accompanied by a significant improvement in health and longevity. The archeological record shows just the opposite; societies that abandoned the meat- and vegetation-based hunter-gatherer diet and adopted cereal grains as their new staple experienced a characteristic reduction in stature, a decrease in life span, an increase in infant mortality, an increased incidence of infectious diseases, an increased prevalence of iron deficiency anemia, an increased incidence of bone disorders, and a jump in the number of dental caries and tooth enamel defects. Rather than constitute a boon to health, the shift from a hunter-gatherer diet to a grain-based diet was accompanied by an overall decline in the quantity and quality of life [8].
The Industrial Revolution
After the dawn of agriculture, some ten millennia would pass before the human diet would again undergo such dramatic and fundamental changes. Eventually, the first in a series of high-impact shocks to human health occurred around 150 years ago with the onset of the Industrial Revolution, where newly emerging technologies allowed for the wide-scale production of sugar, refined flours and refined vegetable fats. This was followed by the twentieth century’s rabid proliferation of highly processed, colorfully packaged, calorie-rich but nutrient-poor ‘convenience’ foods. During the latter half of the last century, the consumption of these nutrient-depleted man-made foods underwent exponential growth after health authorities launched the ‘Cholesterol Revolution’. Healthy animal foods such as meats and eggs became the subject of fanatical denunciation due to their ‘harmful’ saturated fat content, while authority-endorsed low-fat and cholesterol-free junk foods flooded the market. The consumption of these pseudo-health foods, along with increasing physical inactivity, not only prevented the decline in CHD incidence that should have resulted from the widespread reduction in smoking—it also produced the greatest number of obese and diabetic individuals that the world has ever seen.
Modern Diets, Modern Diseases
As a result of the Agricultural, Industrial, and Cholesterol Revolutions, we humans now derive the bulk of our calories from foods that were alien to the human digestive tract for 99.7 percent of its evolutionary history. Incredibly, Americans now obtain over three-quarters of their calories from staples that were non-existent during the Paleolithic, including cereal grains (twenty-two percent of calories), potatoes (three percent), sugar and other sweeteners (eighteen percent), vegetable oils (seventeen percent), dairy products (eleven percent), and alcoholic beverages (four percent). While nutrient-dense staples like meats, eggs, nuts, fruits, vegetables and seafood once furnished virtually all of our calories, they now provide a mere twenty percent of our daily energy intake! [9]
Hey, Who Took My Nutrients?
Health officials appear to have convinced themselves that the path to nutritional utopia involves swapping refined cereal grains for whole grains, and are now hell-bent on convincing us of the same. An objective analysis of the facts shows that they are sadly misguided.
Cereal grains—whole or refined—are nutritional weaklings. They contain no vitamin C, no vitamin D, no B12, no vitamin A and (with the sole of exception of yellow maize) no beta-carotene. While important nutrients like carnitine, creatine, carnosine, conjugated linoleic acid (CLA), vitamin B12, and the omega-3 fatty acids EPA and DHA can only be found in animal foods, there is not a single vitamin, mineral or trace element found in cereal grains that cannot be supplied either by animal products or non-cereal plant foods like vegetables, fruits and nuts.
Cereal grains and legumes also contain high concentrations of substances that researchers collectively classify as anti-nutrients. Among these are inositol hexaphosphate, more commonly known as phytate. This substance binds to minerals such as iron, calcium, magnesium, and zinc in the gastrointestinal tract, significantly reducing their absorption by the body [10-12]. The last thing most people need is to impair the assimilation of such nutrients, all of which are essential for healthy cardiovascular function, and many of which are already woefully inadequate in the average American diet [13-15].
In cereal grains, anti-nutrient content is highest in the outer husk, which means that ‘healthy’ whole-grains actually have a far higher phytate content than refined grain products. Attempting to improve one’s mineral status by eating more whole-grains is, at best, a ‘two-steps-forward, two-steps-backward’ proposition. While such a strategy does indeed increase the intake of zinc, iron, magnesium and calcium, it also promptly increases their excretion from the body. The end result is that overall mineral status improves only marginally, remains unchanged, or even worsens [1620].
A substance known as pyridoxine glucoside, which has been shown to reduce the availability of vitamin B6 by seventy-five to eighty percent, occurs widely in plant foods, including cereal grains [21]. As a result, B6 from cereal grain products is absorbed with far less efficiency than that from animal foods [22]. Researchers who fed young men different foods containing pyridoxine glucoside found that as dietary glucoside levels increased, the vitamin B6 status of the subjects decreased [23]. Again, increased wheat fiber consumption merely worsens the situation; B6 from whole wheat bread is five to ten percent less available than that from white bread, and the addition of wheat bran to the diets of young men reduced the availability of B6 by seventeen percent [24,25].
Given the importance of vitamin B6 for efficient homocysteine metabolism (see Appendix E), and that low B6 and high homocysteine levels are associated with increased CHD risk, the cardiovascular implications of a diet high in cereal grains and low in meat are worrying. Following the edicts of health officials, who urge us to eat just such a diet (one needs to look no farther than the USDA’s abominable food pyramid to see how deeply entrenched this line of thinking has become) will significantly worsen one’s B6 status and increase one’s risk of CHD. An analysis of menus specifically designed by dietitians to meet these anti-meat guidelines found that half of them failed to deliver the recommended dietary allowance for B6—an allowance that some researchers believe has been set too low [26,27].
Cereal grains not only contain no detectable vitamin D, but also actively encourage deficiency of this important vitamin by impairing its absorption. It has long been recognized that high cereal grain consumption induces vitamin D deficiency in various animal species, including primates, our closest animal relatives [28,29]. By studying the fate of radiolabeled vitamin D, researchers observed significantly increased excretion of vitamin D in healthy human volunteers fed sixty grams of wheat fiber daily [30].
Vitamin D deficiency is surprisingly common among Americans, especially during the winter months. Professor Michael Hollick and his colleagues from the Boston University School of Medicine observed that a third of healthy Boston adults aged 18-29 were vitamin D deficient by the end of winter. The risk of deficiency rises in the elderly and among dark-skinned individuals; forty-two percent of African American women and eighty-four percent of black elderly folks throughout the U.S. were vitamin D deficient by the end of winter [31].
Poor vitamin D status has been linked to increased risk of breast, prostate and colon cancers, osteoporosis and other bone disorders, Type 1 diabetes, arthritis, infertility, PMS, chronic fatigue and depression, Seasonal Affective Disorder, multiple sclerosis, musculoskeletal pain, and heart disease [31-45]. Ironically, the few foods that contain vitamin D are mostly items that have fallen out of favor thanks to orthodoxy’s fanatical anti-fat and cholesterol campaign, such as cod liver oil, butter, whole milk, liver and egg yolks. Exposure to the most efficient vitamin D source of all—sunlight—has also decreased dramatically thanks to the efforts of health authorities who mistakenly believe avoiding the sun is the best way to prevent skin cancer.
The numerous nutritional shortcomings of whole-grains may help explain why the only randomized clinical trial to have ever examined the hypothesis that wheat fiber can reduce CHD actually found a small increase in coronary and overall mortality [46]. Lowered antioxidant defenses may have been a possible contributor to this ‘surprising’ result: when type 2 diabetics consumed a low-wheat fiber diet and a high-wheat fiber diet containing bran-rich bread and breakfast cereal for three months each, LDL cholesterol oxidation was increased during the high-wheat fiber phase [47].
The Nutritional Magic of Meat
Let us now contrast the distinctly uninspiring nutritional profile of cereal grains with that of meat. Admonitions to restrict the consumption of animal flesh are issued beyond counting, despite the indisputable fact that it is the most nutritious food known to humankind.
Meat contains high quality protein, which is essential for growth and repair of the body’s tissues and organs, including those of the cardiovascular system. In the Nurses’ Health Study, fourteen years’ follow-up of over 80,000 initially healthy women revealed that higher protein intakes were associated with a lower risk of CHD [48].
Cereal grains have a very low protein content. One would need to consume seven to eight slices of wholemeal bread, or four to five cups of cooked brown rice, to equal the amount of protein contained in one three ounce serving of porterhouse steak. Furthermore, cereal protein is of very low quality. While animal products contain high levels of all the essential amino acids, cereal grains are deficient in the essential amino acid lysine. In fact, all protein-containing plant foods possess distinctly inferior amino acid profiles when compared to meat, eggs, and dairy products. Legumes, for example, are low in important sulfur-containing amino acids such as methionine, tryptophan, threonine and cysteine [49]. Vegetarian proponents claim that this shortcoming of plant foods can be overcome by eating cereal grains together with legumes, as each will supposedly compensate for the amino acid deficiencies of the other. It sounds good in theory, but legumes also have a very low total protein content; four ounces of boiled lentils contains less than eight grams of protein, while the same amount of untrimmed porterhouse steak contains twenty-one grams. No matter how creative you get with your cereal/legume combinations, you will still be faced with the task of consuming copious amounts of these bulky, gas-forming foods in order to achieve an optimal protein intake. In addition to sending your intake of anti-nutrients through the roof, such a dietary pattern will likely exert some rather, uh, anti-social effects upon your intestinal canal. For those who still believe they can satisfy their protein requirements entirely from plant foods, good luck, but please, don’t ever sit next to me on the bus.
Meat is the richest source of the all-important B-vitamins. This includes vitamin B12, which is found in small amounts in eggs and milk and whose bio-available form is non-existent in plant foods. Abstinence from meat is a major reason why vegetarians are far more likely to suffer from B12 deficiencies than omnivores [50].
Meat, especially chicken, pork and red meat, is the only appreciable source of carnosine
[51]. Emerging research suggests this novel amino acid may accelerate wound healing, boost the immune system, rid the body of toxic metals, and even help fight against cancer [52]. Carnosine is a potent antioxidant and is shaping up as an especially effective agent against glycation, a harmful process that is accelerated by high blood sugar levels (see chapter 18). In laboratory studies, carnosine exhibits a far stronger ability to prevent glycative damage than the more widely studied anti-glycation compound, aminoguanidine [53].
The potent anti-glycation effects of carnosine may explain why a comparison of vegetarians, vegans and meat-eating omnivores revealed the latter to have significantly lower levels of nasty glycation end-products circulating in their bloodstreams. The difference could not be explained by total carbohydrate intake, blood sugar, age or kidney function, as all these variables were similar between the vegetarian and omnivorous groups [55].
Meat is also the only noteworthy source of L-carnitine, with lamb constituting the richest source of all. In Chapter 24, we will learn how heart attack patients receiving supplements of this remarkable amino acid had a significantly improved survival outlook compared to control subjects [54]. Heart failure patients have also been shown to benefit from supplemental L-carnitine [56,57].
Meat, together with fish, is by far the best source of creatine, an amino acid used by the body to form adenosine tri-phosphate (ATP), the chemical source of energy that powers our cells. Over the last decade, creatine supplements have become extremely popular with strength athletes [58], but research has also shown creatine to improve exercise tolerance in patients suffering from congestive heart failure [59,60].
When healthy young men who normally consumed an omnivorous diet were switched to a lacto-ovo vegetarian diet for twenty-six days, significant decreases in muscle creatine content were observed [61]. Another study showed that whilst higher peak blood levels of creatine could be achieved through supplementation, the same amount obtained via red meat consumption caused more prolonged and consistent blood levels [62].
Meat, along with certain species of fish and seafood, is a rich source of taurine, an important amino acid whose concentration in eggs, milk, and plant foods ranges from negligible to none [63,64]. Taurine is found in high concentrations in the heart, brain and central nervous system, where it helps stabilize the cellular response to nervous stimulation. Taurine possesses antioxidant capabilities, and has been shown in double-blind clinical trials to improve cardiac function in patients with congestive heart failure [65-67]. While taurine cannot be found in plant foods, herbivorous animals are able to synthesize it from other dietary amino acids. Humans are also able to manufacture their own taurine, but with far less efficiency than herbivorous animals, as evidenced by significantly lower blood taurine levels in vegans and among rural Mexican women reporting low meat intakes [68,69].
Fruits, Nuts, and Vegetables: The Plant Kingdom’s True Nutrient Superstars
Similar to meat, the nutritional quality of fruits, vegetables and nuts is far superior to that of cereal grains. Fruits and veggies provide such valuable nutrients as folic acid, vitamin C, and the various carotenoids, including alpha-carotene, beta-carotene, lycopene, cryptoxanthin and lutein. Nuts and seeds, meanwhile, are excellent sources of many otherwise hard-to-get nutrients; magnesium, for example, is found in abundance in Brazil nuts, almonds, sesame seeds, sunflower seeds, pumpkin seeds and cashews; the crucial mineral selenium is found in abundance in Brazil nuts; high concentrations of an important form of vitamin E known as gamma-tocopherol can be found in sesame seeds, pecans, walnuts, pistachios, pumpkin seeds, pine nuts, Brazils and cashews; gram for gram, the richest dietary source of the vital amino acid arginine is peanuts. While nuts and seeds truly are nutritional powerhouses, it must be mentioned that they also contain anti-nutrients such as phytates. In fact, on a per gram basis, the average phytate content of nuts and seeds is similar to that of grains and legumes. Of course, few people eat nuts and seeds in anywhere near the quantities that grains are typically consumed. Furthermore, soaking nuts and seeds for around six hours, and then roasting them, can significantly reduce their anti-nutrient content.
Scientists have also discovered a mind-boggling array of compounds in plant foods that they have collectively classified as phytonutrients. So far, tens of thousands of these phytonutrients have been identified, many possessing remarkable antioxidant and disease-fighting effects. In head-to-head comparisons, phytonutrient compounds known as polyphenols have been shown to possess many times the free-radical fighting power of more commonly known antioxidants such as vitamins C and E [70].
Another important group of phytonutrients are the anthocyanins, the compounds that impart color to fruits, vegetables and plants. Anthocyanins are considered a major contributor to the outstanding antioxidant activity often exhibited by red and blue plant foods [71]. A recent study which compared the antioxidant power of various phytonutrient classes found anthocyanins to be the most potent of all [72].
In lab experiments, anthocyanins have been shown to exert potent artery-widening effects [73]. When administered to hamsters, anthocyanins from bilberry significantly reduce inflammation and subsequent blood vessel injury in capillaries that have been deliberately exposed to free-radical promoting damage [74]. When these anthocyanins are fed to diabetic rats, they maintain normal capillary function, while untreated rats experience the marked deterioration of capillaries characteristic of diabetes [75]. Oxidation of blood lipids in rats fed anthocyanins is reduced dramatically compared to control rats not receiving anthocyanins [76]. In humans, supplementation with chokeberry anthocyanins also produces marked reductions in oxidized LDL cholesterol levels [77,78].
When one considers the powerful and highly favorable anti-oxidant, antiinflammatory and artery-dilating effects of anthocyanins, it is of little surprise that diets rich in berries have been associated with significantly reduced CVD and all-cause mortality [79]. As well as protecting against cardiovascular disease, anthocyanins may also protect against DNA damage and cancer, peptic ulcers, cataracts, diabetic retinopathy, and allergic reactions [80-89].
Sadly Neglected
Needless to say, the potent antioxidant phytonutrients found in plants won’t help you if you don’t eat them. Sadly, consumption of fresh fruits and vegetables in America is pitifully low. A USDA food intake survey published in 1996 found that the average American consumed a miniscule eighteen grams of dark green and deep yellow vegetables per day—the equivalent of half of a small carrot! [90]
According to a 2004 AC Nielsen poll, more than eighty-five percent of consumers are not eating the federally recommended minimum of five servings of fruits and vegetables a day, with only twelve percent reporting daily consumption of five or more servings [91]. Nearly half of those questioned ate just one or two servings of produce a day. To make matters worse, the produce most commonly eaten by Americans is not particularly high in antioxidants; iceberg lettuce, tomatoes, French fried potatoes, bananas and orange juice are the most commonly consumed fruits and vegetables, accounting for nearly thirty percent of all fruit and vegetables consumed [92].
Which are the most antioxidant-rich plant foods? Tables 15a and 15b display the antioxidant activity evident in various commonly eaten foods. The results in Table 15a were compiled as part of a joint effort by Norwegian and U.S. researchers, while those in 15b were derived by USDA researchers [93,94]. Each group used different analytical methods, which helps explain why some of the antioxidant ratings vary markedly for the same foods between the two tables.
In Table 15a, the Neolithic-style food grouping of “cereals” and “pulses” features very few foods with an antioxidant content higher than 1mmol/100g. In fact, white flour from wheat and rice, the two most commonly eaten staples in the world, possess some of the poorest antioxidant values on the chart. In Table 15b, cereal products fare a little better, while some of the pulses—namely navy, pinto and red kidney beans—actually show very high antioxidant values. It should be kept in mind that, for some reason, the values for pulses were determined per-gram of dry weight; humans, however, cannot safely eat navy, pinto or red kidney beans in their dry state. Cooking, which results in a wet weight two-three times greater than the dry weight of raw beans, would obviously dilute the per-gram antioxidant values figures significantly.
Irrespective of the differences evident in the two different charts, both indicate that the most antioxidant-rich plant foods in edible form are derived from the fruit, nut, and vegetable categories. Berries are especially well represented at the top end of the spectrum, providing more high-antioxidant items overall than any other group of plants. Pomegranates, plums, walnuts, sunflower seeds, pecans, hazelnuts, pistachios, ginger, dried fruits, and artichokes are some of the other foods that rated particularly high on the charts.
As you glance through Tables 15a and 15b, avoid the temptation of selecting a handful of antioxidant-rich foods from the charts, then consuming these items day in and day out in the hope of obtaining their health-promoting effects. Continually consuming the same foods every day is an extremely effective way of developing immune food sensitivities. Eating a wider selection of foods—with their widely-differing nutrient profiles—exposes one to a much wider array of protective vitamins, minerals and phytochemicals, and decreases the likelihood of developing nutrient deficiencies. As researchers from Cornell University, NY recently wrote, “…the additive and synergistic effects of phytochemicals in fruit and vegetables are responsible for their potent antioxidant and anticancer activities … the benefit of a diet rich in fruit and vegetables is attributed to the complex mixture of phytochemicals present in whole foods.” [95]
It is also worth remembering that the antioxidant values in Tables 15a and 15b were obtained in the laboratory setting, but petri dishes and test tubes present a vastly different environment to that encountered inside the human body. Inside the human body, abundant consumption of carbohydrate-rich items like potatoes and grains can quickly raise blood sugar levels, which in turn can dramatically boost free radical activity. For this reason, dried fruits, which are high in antioxidants and carbohydrates, should also be eaten judiciously; consume smaller amounts regularly as opposed to large servings in a single sitting to avoid excessive spikes in blood sugar.
When considering not only antioxidant content, but also important qualities such as low carbohydrate content, relatively low allergenicity, and a consistent association with reduced levels of various diseases, the ‘ultimate’ plant foods may well be those sporting the color green; artichokes, asparagus, broccoli, Brussels sprouts, cabbage, cauliflower, endives, green beans, and romaine lettuce, to name but a few.


Going Against the Grain
Clearly, cereal grains should not form the foundation of a healthy diet—that role should be relegated to the foods that the human species has been eating for its entire evolutionary history: namely meats, fruits, berries, vegetables, nuts and seeds. Cereal grains and legumes were not consumed by humans in any meaningful amount until the onset of the Agricultural Revolution some 10,000 years ago. While consumption of small amounts of these Neolithic staples may not produce untoward effects in most individuals, they should never be consumed at the expense of the aforementioned Paleolithic foods.
OK, enough about cereal grains; what about the modern-day plethora of highly-processed, colorfully packaged and aggressively advertised packaged foods?
These are the subject of the next chapter.
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The Pseudo-Foods
You are what you eat—so don’t eat junk
“Rich western nations do not lack calories. They do lack true nourishment.”
Dr. Bernard Jensen.
When people think of junk food, they usually think of items like donuts, chocolate bars, hot dogs, soft drinks, cheeseburgers, fries and so on. Most folks do not realize that some of the less infamous staples they commonly eat, and often believe to be healthy and nourishing, are every bit as deserving of the ‘junk’ title as the aforementioned foods. Breads, bagels, soup mixes, ‘health’ bars, breakfast cereals, ‘cholesterol-free’ vegetable oils, and ‘low-fat’ biscuits and crackers are just a few of the many ‘pseudo-foods’ that fall into this very category.
If you stroll down your local supermarket isle, select a trolley full of items from the enormous array of colorfully-packaged processed foods, and carefully examine their labels, you will find almost universally that a significant portion of their calories will be derived from one or more of the following ingredients:
 
	Cereal flour (usually refined wheat flour)
	Sugar—most commonly corn syrup, but also sucrose, fructose, maltodextrin, dextrose (glucose), brown rice syrup, maple syrup, date sugar, cane sugar, corn sugar, beet sugar, etc., etc.
	Refined vegetable oils
	Hydrogenated vegetable fats

Why is this bad news for the average person’s nutritional status? Let’s find out…
The Great White Hoax
White flour is ubiquitous in today’s food supply, found not only in breads, burger buns, bagels, pastas, donuts and pastries, but also as an ingredient in confectionery, many packaged foods, burgers, sausages, and even delicatessen meats.
One cup (125g) of white flour delivers ninety-five grams of carbohydrate, thirteen grams of protein, one gram of fat, and 455 calories. These calories come complete with a pathetically low micronutrient content; while white flour contains relatively high amounts of potassium and phosphorus, it contains miniscule amounts of calcium, iron, magnesium, zinc, copper, folate, and vitamins B1, B2, B5, B6, E and K. White flour contains no vitamin A, D or B12 [1]. Enrichment of flour significantly boosts the iron, folate and vitamin B3 content, and also produces small increases in vitamins B1 and B2, but does nothing to counter the numerous other nutritional shortcomings of this ubiquitous staple.
In addition, white flour and finely ground ‘healthy’ wholemeal flours rate very high on the glycemic index (GI), producing sharp and rapid rises in blood glucose levels. As we shall discuss further in Chapter 18, high blood glucose levels are a cardiovascular disaster waiting to happen. For those not yet familiar with the glycemic index concept, this is a measure of how high a given portion of a food item will raise blood sugar levels; foods that cause large, rapid spikes in blood glucose levels possess a high GI, while those that produce less pronounced, gentler rises in blood sugar have a low GI. Indeed, some GI tables use white bread as the reference food! [2]
Per gram of carbohydrate, foods with a high GI produce a higher peak in postmeal blood glucose and greater overall blood glucose levels during the first two hours after consumption than do foods with a low GI. Table 16a presents the GI values for various foods, derived from healthy, non-diabetic individuals and using glucose, with a GI of 100, as the reference standard.
An important benefit to be derived from GI charts is by taking careful note of the foods not included in them. Readers will notice that Table 16a does not list GI values for nutrient-dense foods like meat, poultry, eggs, and green vegetables. That’s because these foods contain little or no carbohydrate, making it extremely difficult for research subjects to consume enough of them to cause noteworthy rises in blood glucose. Even when consumed in large amounts, these foods have little effect on blood sugar levels. While nutritionists and researchers heatedly debate the merits of high-GI versus low-GI foods, keep in mind that ‘No-GI’ foods should comprise a significant portion of any healthy diet.
Thanks to their concentrated carbohydrate content and their high GI, products made from white flours and other refined carbohydrates possess what is known as a high glycemic load (GL). While the GI reflects the blood sugar-raising potential of equal amounts of carbohydrates from various foods, the glycemic load measures the effect upon blood sugar elicited by typical serving sizes of foods. When we look at watermelon, for example, we see that it has a very high glycemic index similar to that of white bread. However, to ingest the twenty-five gram amount of carbohydrate used to determine the GI of watermelon, one would need to eat almost 500 grams of raw melon, a considerable quantity of food to be consumed in one sitting. In stark contrast, a mere forty-five grams of white bread, or 1.5 slices, supplies the same amount of carbohydrate. In real life, white bread is far more likely to lead to the over-consumption of high-GI carbohydrates—and subsequent development of high blood glucose levels—than bulky foods like watermelon. This is why the former possesses a GL of 10, while the latter sports a GL of 4.
Sugar—it Ain’t So Sweet
If you thought the nutritional profile of white flour was bad, wait until you get a load of sugars such as sucrose and high fructose corn syrup, the latter being the most widely used sweetener in the American food supply today. These sweeteners, which tie with vegetable oils as the second major source of calories in the American diet after cereal grains, have virtually no micronutrient content whatsoever—none/ They provide nothing but pure calories, thereby constituting the worst value-for-calories proposition in the entire food supply. Like processed flour, these refined high glycemic sweeteners send blood sugar levels soaring.
Along with their lack of nutritional value, blood sugar-spiking sweeteners and flours cause the body to excrete increased amounts of chromium, a mineral that is vital for proper blood glucose and insulin metabolism [3]. In one study, consumption of a diet high in sugar increased the loss of chromium in the urine from 10 percent to 300 percent, when compared to a diet in which the majority of carbohydrates were obtained from complex sources [4]. In other words, refined carbohydrate foods create an increased need for chromium while at the same time causing the body to become depleted of it!
Vegetable Fat Foolishness
The overwhelming majority of vegetable oil consumed in the U.S. is in the form of soybean oil. This is added to a staggering array of processed foods during the manufacturing process, employed in restaurants and convenience food outlets for cooking and frying, and used in homes during cooking and in salad dressings. Soybean oil contains an abundance of omega-6 fat in the form of linoleic acid, which, as we shall discuss more fully in Chapter 19, is in no way a virtue; high linoleic acid intakes destroy the body’s crucial balance between omega-6 and omega-3 fatty acids, dramatically increasing the risk of heart disease and cancer in the process.
Aside from excessive linoleic acid and modest amounts of vitamin E and K, soybean oil contains virtually no other vitamins, minerals or trace elements. Hydrogenated soybean oil does contain vitamin A and sodium but otherwise is almost as nutritionally depleted as its liquid cousin. Furthermore, animal and human studies show that linoleic-rich oils like soybean worsen one’s nutritional status by decreasing the absorption of iron, zinc and copper [5-9].

The bottom line is that soybean and other omega-6-rich vegetable fats do more than just skimp on the micronutrients; as an added bonus, liberal consumption of these fats decreases mineral absorption, worsens one’s essential fatty acid balance, and increases the risk of disabling illness.
Cereal grains, sweeteners and vegetable oils account for a staggering fifty-seven percent of calories consumed in the U.S. With more than half of all calories coming from these nutritionally anemic ‘anti-foods’, it’s little wonder that chronic degenerative disease is rife in modernized nations!
The Great Nutrient Swindle
OK, so you don’t eat a lot of cereal products, wouldn’t even think of eating such pap as donuts or candy, rarely venture inside a McDonald’s, and have long since banished soda from your diet. That’s terrific, but don’t breathe easy just yet.
Recent research shows that, by choosing the wrong cooking method, using commercially frozen produce and eating canned foods, even the most well-meaning and health-conscious individuals may be unwittingly depriving themselves of many of the beneficial nutrients found in fresh foods.
Commercially frozen foods are often soaked in hot water before freezing, a process known as ‘blanching’. After studying twenty different types of commonly eaten vegetables, Finnish scientists discovered blanching destroyed up to one-third of the vitamin C content of vegetables, with a further slight loss during frozen storage. Folic acid proved to be particularly sensitive to blanching, with more than fifty percent being lost, although levels remained stable during freezing. While mineral contents remained stable, substantial losses (twenty to thirty percent) of antioxidant activity and phenol content (plant compounds with antioxidant properties) were detected in many vegetables. Carotenoids (such as beta-carotene and lycopene) were not affected by blanching or freezer storage [10].
In Spain, food scientists measured the levels of flavonoids remaining in fresh broccoli after cooking by four popular methods: steaming, pressure cooking, boiling or microwaving. The four treatments showed large differences in their influence upon broccoli’s flavonoid content. Conventional boiling led to significant flavonoid loss (sixty-six percent), while high-pressure boiling caused considerable leaching (forty-seven percent) of one of the studied flavonoid derivatives into cooking water. The real shocker came when broccoli was microwaved; this method of cooking led to a whopping ninety-seven percent flavonoid loss! Steaming, on the other hand, had minimal effects on both total and individual flavonoid content [11].
What this basically means is that when you buy frozen vegetables and microwave them before eating, there’s a good chance you will ingest none of the antioxidant flavonoids originally found in the plant!
When Japanese scientists examined the effect of different cooking methods on mineral losses in food, they found average reductions of around sixty to seventy percent in cooked foods as compared to raw or uncooked foods. Mineral losses from cooking were particularly high in vegetables. Among the various cooking methods they studied, mineral loss was greatest after boiling, followed by parching, frying and stewing. Slicing vegetables thinly then soaking them in water also caused large mineral losses. To prevent mineral loss, the authors suggested eating boiled food with the broth, adding a small amount of salt when boiling, and selecting a cooking method that produces less mineral loss; these include stewing, frying, parching, and steaming [12]. Wherever possible, buy your vegetables fresh and adopt steaming as your main cooking method.
Canning also leads to large nutrient losses in food; fish and other seafoods lose an average forty-nine percent of vitamin B6 and twenty percent of vitamin B5. In canned meats, average losses of B6 and B5 are forty-three and twenty-three percent, respectively. In vegetables, canning causes B6 losses of fifty-seven to seventy-seven percent and B5 losses of forty-six to seventy-eight percent. Fruit and fruit juices, meanwhile, lose thirty-eight and fifty-one percent of B6 and B5, respectively. Large losses of manganese, cobalt, zinc and folate have also been documented in canned vegetables, as compared to their raw counterparts [13].
Food Fortification: No Substitute For the Real Thing
In response to concerns over the substantial nutrient losses resulting from processing, food manufacturers now routinely fortify their products with synthetic vitamins and minerals. The labels of these products then proudly boast about this ‘enhancement’, as if adding one or two isolated vitamins somehow makes up for the wide-ranging nutrient losses that occurred during manufacture.
We live in a world where the medical establishment is afflicted with a ‘single bullet’ mindset, where scientists desperately seek out the one magic pill that will once and for all conquer heart disease, another that will cure cancer, yet another that will eradicate diabetes, and so on. It is perhaps not so surprising, then, that food fortification with isolated vitamins and minerals has found such widespread acceptance. While food enrichment does offer some benefits, it is in no way a substitute for a hunter-gatherer-style diet of fresh foods. To further understand this phenomenon, let’s take a closer look at perhaps the most famous vitamin of all, vitamin C (ascorbic acid).
To C or Not to C
Around fifty million years ago, our earliest primate predecessors began evolving from an insect-based diet to one that revolved around fruits and other vitamin C-rich plant foods. After making this dietary switch, the ability to produce ascorbic acid inside the body was no longer necessary, and was subsequently relinquished during the course of evolution. As such, humans are among the small handful of species whose bodies cannot create their own vitamin C. While most other species can synthesize ascorbic acid from glucose, we humans must obtain our vitamin C from the food we eat.
Among its many functions, ascorbic acid helps an enzyme known as prolyl hydroxylase convert collagen’s precursor, procollagen, into collagen itself. This collagen is then used to help provide structural integrity to skin, bone, tendons, ligaments, teeth, and blood vessels. Because efficient collagen formation is a must for healthy arteries, it is easy to envisage how inadequate intakes of vitamin C could pose a serious threat to our cardiovascular status.
By inactivating the gene for L-gulonolactone-gamma-oxidase (GLO)—the enzyme required to convert glucose into ascorbic acid—researchers have successfully bred mice that, like humans, cannot produce their own ascorbic acid. Supplementary ascorbic acid must be added to the drinking water of these mutant mice in order to prevent them from becoming vitamin C-deficient. When the vitamin is withdrawn from the rodents’ diets, their blood and tissue ascorbic acid levels quickly plummet and after several weeks they become anemic, lose weight, and die.
Upon post-mortem examination of these GLO-deficient mice, researchers have observed arterial lesions in the thoracic aortic arch, at the point in the aorta where the carotid artery branches off— a point where blood flow-related shear-stress is especially high, and where atherosclerosis commonly occurs in humans. Microscopic examination of these lesions has revealed marked abnormalities in the portions of the arterial wall that are responsible for imparting elasticity and flexibility. This, the researchers conclude, arises from the lack of vitamin C required to generate the raw materials required for collagen formation and repair [14].
In GLO-deficient mice, vitamin C deficiency also produces significant reductions in the collagen content of atherosclerotic plaques. As a result, the fibrous caps covering the atheromas of mice receiving inadequate vitamin C are significantly thinner and more fragile than those seen in GLO-deficient mice receiving adequate vitamin C [15].
Similar to GLO-deficient mice, humans suffering from severe vitamin C deficiency— a condition known as scurvy—will die from its emaciating complications long before they will ever have the chance to experience a heart attack. However, numerous researchers have raised the possibility that milder vitamin C deficiencies may, over a longer period of time, contribute to coronary artery disease. Epidemiological evidence strongly supports this contention, with numerous studies finding higher blood levels and/or dietary intakes of vitamin C to be associated with lower incidences of CHD and stroke [16-20].
Modern Day Vitamin C Intakes
Our Paleolithic ancestors are believed to have averaged anywhere from a few hundred to a few thousand milligrams of vitamin C each day (depending on their geographical location) [21]. In contrast, the average vitamin C content of the highly-processed, grain-based American diet is a mere 110-125 milligrams per day for men and 91-107 milligrams per day for women. Around twenty-five percent of U.S. adults consume less than sixty milligrams of vitamin C per day, while ten percent fail to ingest even thirty milligrams per day [22]. When over 15,000 U.S. adults had their blood levels of vitamin C measured as part of NHANES, fourteen percent of males and ten percent of females met the official criteria for deficiency, while over twenty percent exhibited vitamin C ‘depletion’ [23].
Given these observations, one may readily conclude that widespread fortification or supplementation with ascorbic acid could help significantly lower the incidence of heart disease and stroke. Randomized, placebo-controlled clinical trials, however, have failed to show any reduction in CHD or stroke from vitamin C supplementation in amounts ranging from 120-500 milligrams daily [24]. What could possibly explain this failure?
Real Food to the Rescue
Fruits and vegetables are by far the richest sources of vitamin C. As such, high dietary and/or high blood levels of vitamin C detected in epidemiological studies are strongly suggestive of greater fruit and vegetable intake (see Table 16b for the vitamin C content of various foods). Indeed, clinical experiments show that when subjects are fed fruit and vegetable-rich diets, their blood levels of ascorbic acid increase markedly [27-29]. A comparison of middle-aged subjects randomized to consume either 100 grams or 500 grams of fruits and vegetables daily found that blood vitamin C levels decreased by thirteen percent in the former, but rose by fifty percent in the latter [30].
Along with vitamin C, fruits and vegetables also tend to be high in other important micronutrients such as folic acid and the various carotenoids, including alpha-carotene, beta-carotene, lycopene, cryptoxanthin and lutein. As we learnt in the previous chapter, fruits, vegetables and nuts contain a veritable cornucopia of substances known as phytochemicals. Not surprisingly, controlled experiments not only show increased blood vitamin C levels among volunteers fed fruit and vegetable-rich diets, but also increases in blood levels of folate, carotenoids and phytochemicals.

Among the many phytochemicals found in fruits and vegetables are the bioflavonoids. In epidemiological studies, researchers have found a consistent association between high dietary bioflavonoid intakes and reduced risk of CHD (as well as cancer, diabetes, and even asthma [31,32]). Bioflavonoids exert a favorable influence on connective tissue formation and repair [33-35]. In animal studies, bioflavonoids have been shown to slow the development of atherosclerosis, and to reduce the severity of vascular damage in animals who already have advanced atherosclerotic lesions [36-39].
Here’s the important point; phytochemical compounds like bioflavonoids help vitamin C to do its job better, which is no doubt why the two occur alongside each other in the plant kingdom! In human subjects, consumption of a citrus fruit extract, rich in bioflavonoids, results in greater absorption of ascorbic acid than when the vitamin is administered alone [40]. Furthermore, laboratory research shows that the bioflavonoid rutin amplifies the antioxidant effects of ascorbic acid [41].
In a study with healthy human volunteers, researchers compared the effect of taking 150 milligrams of supplemental vitamin C daily or consuming 250 grams of cactus pear each day, the latter providing a similar amount of vitamin C as the supplement. In addition to containing vitamin C, cactus pear also contains antioxidant phytochemicals known as betalains. During the two-week period of cactus pear consumption, blood test results indicated significant reductions in free radical damage to cellular lipids, increased concentrations of the powerful antioxidant glutathione and reduced LDL oxidation. Vitamin C supplementation produced none of these effects [42].
Relying solely on ascorbic acid supplements in an attempt to prevent CHD is a little like bringing a wooden club to a gunfight. Because the ascorbic acid in plant foods is accompanied by a vast array of artery-friendly bioflavonoids, good old-fashioned fruits and vegetables possess far greater disease-fighting firepower than isolated vitamin C. That is why, as we saw in Chapter 8, clinical interventions involving increased fruit and vegetable consumption have succeeded where trials using vitamin C supplements have so far failed in lowering CHD mortality.
There’s No Substitute For Real Food
Despite its many truly wondrous achievements, science has not even come close to formulating a compound that can do what real food does; namely, provide optimal nourishment for the amazingly complex metabolic machine known as the human body.
What modern technology has delivered to us is a staggering array of pseudofoods whose nutrient profiles are vastly inferior to those of the fresh foods from which they were derived. The average modern-day citizen’s intake of many important vitamins, minerals, trace elements, fatty acids, phytochemicals and amino acids dramatically pales in comparison to that of his hunter-gatherer ancestors. The next several chapters will elucidate the unfortunate cardiovascular consequences of this regrettable development.
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Revenge of the Radicals
How free radicals can wreck your health
“Nature must be obeyed, not orthodoxy.”
Weston A. Price.
We cannot live without oxygen. Every single cell in our bodies needs it to survive and thrive, to fuel the amazingly complex metabolic symphony our bodies perform each and every day. While most of us can last days without water and even months without food, a lack of oxygen will kill us within minutes.
While oxygen is absolutely essential to life, it also has a dark side. As cells go about utilizing oxygen, they inevitably create incompletely burned particles of oxygen known as free radicals. A free radical is an atom that has been robbed of its electron, making it a highly reactive and unstable entity with the ability to cause major damage to our tissues and organs.
Free radical activity isn’t all bad—a small amount is actually crucial to our wellbeing. Free radicals are utilized by the immune system to attack harmful viruses and bacteria, and they may even play a role in the growth of blood vessels and skin during wound healing [1,2].
It is when free radical production becomes excessive that problems occur. Remember all those peaceful protests you’ve seen on the television news that quickly degenerated into all-out riots? A similar scene occurs inside your body when free-radical production gets out of hand. Free radicals rapidly multiply, and as they scurry about looking for replacement electrons, they behave like angry vandals hell-bent on damaging our cells. The more free radicals produced, the greater the damage caused.
Excessive free radical activity can ravage the proteins and fats that make up our most vital tissues and organs. It can also attack the DNA inside our cells, where the genetic blueprint for healthy growth and repair can be found. Cardiovascular disease, cancer, diabetes, neurological disorders, and liver and kidney diseases are but a few of the many ailments promoted by heightened free radical production. In fact, free radical damage is believed to be a significant contributor to the aging process itself.
What increases free radical production? Radiation, cigarette smoking, excessive alcohol, polluted air, exposure to toxic chemicals, tissue injury, nutrient deficiencies, high blood sugar levels, and polyunsaturated vegetable oils can all increase the free radical burden in our bodies. It is not surprising, then, that many of these same factors have been shown to increase the risk of CHD.
Whodunit: Free Radicals, LDL, and CHD
The interaction between free radicals and LDL cholesterol is a perfect example of just how misleading and counterproductive the current obsession with blood lipids can be. LDL cholesterol, we are told, is the demonic lipoprotein that dumps big wads of cholesterol onto the walls of our blood vessels. To avoid this potentially deadly scenario, we must be sure to reduce our LDL levels by eating a low-fat diet and taking ‘miracle’ cholesterol-lowering drugs like statins.
During the eighties, some researchers began to realize that LDL cholesterol itself was not a reliable independent risk factor for CHD—half of those who suffer CHD have LDL levels within the normal limit. Among the 28,000-plus participants of the Women’s Health Study, for example, forty-six percent of first cardiovascular events occurred in women with LDL cholesterol levels under 130 mg/dl—the ‘desirable’ target for primary prevention set by the NCEP [3]. Even Daniel Steinberg, a leading scientific supporter of the lipid hypothesis, had to acknowledge that “We have all seen myocardial infarction in patients with cholesterol levels <200; we have also seen patients with heterozygous familial hypercholesterolemia and cholesterol levels >300 who somehow survive into their 70s with no clinically evident CHD…patients with very different LDL concentrations can come to the catheterization laboratory with similar degrees of atherosclerosis.”
[4]
In experimental studies, researchers found that LDL did not accumulate in atherosclerotic cells if it had not first undergone some form of degradation-such as that caused by oxidative free radical damage [5,6]. Proponents of the lipid hypothesis promptly modified their pet theory, embracing oxidized LDL as an additional ‘cause’ of atherosclerosis. The discovery of oxidized LDL cholesterol, they claimed, only further supported the value of lowering LDL cholesterol.
They were wrong.
The amount of LDL oxidation that takes place in the body is not dependent upon blood levels of LDL cholesterol. In animal studies, administration of antioxidant drugs like probucol retards LDL oxidation and arterial plaque formation, even when there is no change in blood cholesterol levels [7-11]. In fact, administration of the antioxidant butylated hydroxytoluene significantly reduces the degree of atherosclerosis on the aortic surface of rabbits even though it raises LDL cholesterol levels [10].
A similar dissociation is observed in humans. Among elderly Belgians, higher levels of oxidized LDL cholesterol were accompanied by a significantly increased risk of heart attack, regardless of overall LDL levels [12,13].
In Japanese patients undergoing surgery to remove plaque from their carotid arteries, blood levels of oxidized LDL cholesterol were significantly higher than those measured in healthy controls. Advanced carotid plaques extracted from the patients showed far higher levels of oxidized LDL than neighboring sections of artery that were disease-free. Elevated oxidized LDL was also associated with an increased susceptibility of plaque rupture. However, there was no association between oxidized LDL concentrations and overall LDL levels [14].
In 1997, Swedish researchers published the results of a comparison of CHD risk factors among men from Vilnius in Lithuania and Linkoping in Sweden. These two populations were chosen because men in the former town had a fourfold higher mortality rate from CHD than those in the latter. The researchers found very little difference in traditional risk factors between the two groups, except that the men from CHD-prone Vilnius had lower total and LDL cholesterol levels, which according to common wisdom should have placed them at lower risk of heart disease. When the researchers subsequently looked at some of the less commonly cited risk factors, they discovered that the men from Vilnius had significantly higher concentrations of oxidized LDL [15].
Further underscoring the irrelevance of total LDL cholesterol levels was a comparison of patients given aggressive LDL cholesterol lowering treatment (statins plus niacin) with those receiving less aggressive treatment (statins only). Despite greater LDL reductions in the former group, after 1.2 years of treatment there were no differences in calcified plaque progression as detected by electron beam tomography [16].
Oxidized LDL: Cause or Effect?
At present, researchers do not know for sure whether oxidized LDL cholesterol actually causes CHD, or is simply a consequence of the atherosclerotic process. Free radical damage is a contagious phenomenon, rapidly multiplying as incomplete atoms engage in an ever-escalating cycle of electron snatching. As such, it is not unreasonable to postulate that once LDL cholesterol becomes oxidized, it may spark heightened free radical activity in the tissues it comes into contact with. Whether this is in fact the case remains to be proven.
What is clear is that oxidized LDL concentrations are increased, not by elevated LDL levels, but by an increased free radical load in the body. This increased free radical burden, in turn, can arise when we eat too much of the wrong foods and not enough of the right ones. Regardless of whether oxidized LDL cholesterol is a culprit or innocent bystander, there is little doubt that increased free radical activity in the body will increase one’s susceptibility to cardiovascular disease. So regardless of its exact role in the development of atherosclerosis, oxidized LDL can nevertheless serve as a helpful gauge of the body’s antioxidant status.
If we wish to avoid CHD—along with cancer and numerous other lethal ailments—we must make every effort to boost our bodies’ antioxidant defense systems. Luckily, this is not a difficult task.
Oil Change
Polyunsaturated fatty acids—which are found predominantly in vegetable oils and are unwittingly consumed in excessive amounts by a large percentage of the population—are highly susceptible to free radical damage. So too are the unfortunate folks who consume them, especially when the ingested oils have been used in high temperature cooking. Numerous studies show that consumption of heated vegetable oils dramatically increases harmful free radical activity in both animals and human volunteers [17-24].
In healthy male subjects, consumption of a diet containing fifteen percent polyunsaturated fatty acids—an amount not at all difficult to achieve in today’s vegetable oil-laden food supply—resulted in significant increases in peroxidation, which refers to oxidative damage incurred by lipids inside our bodies. When the same volunteers proceeded to consume a diet in which the PUFA content was restricted to only five percent, peroxidation decreased notably [23].
In another study, volunteers consumed a diet rich in saturated dairy fats for four weeks and were then switched to either a high linoleic acid diet or a high oleic acid diet for another four weeks. Linoleic acid is an omega-6 fatty acid found in abundance in most polyunsaturated vegetable oils, while oleic acid is the dominant fatty acid in olive oil. An additional control group consumed their habitual diet throughout the study.
At the end of the each diet period, the researchers measured levels of 8-isoProstaglandin F2 {alpha}, a byproduct of lipid peroxidation that causes blood vessels to constrict at high concentrations. They also measured levels of nitric oxide (NO), the all-important gas that allows our arteries to relax as blood passes through them. This amazing gas also exerts anti-inflammatory, anticlotting and antioxidant actions.
After four weeks of the high linoleic acid diet, 8-iso-Prostaglandin F2 {alpha} was significantly increased whereas nitric oxide levels showed a marked decrease. In only one short month, the high linoleic acid intake had effectively created a pro-oxidative, vasoconstrictive environment. Continued on a longterm basis, this type of environment encourages deteriorating arterial function and, ultimately, cardiovascular disease. Interestingly, free radical and NO status were most favorable after the four-week saturated fat-rich diet and in the controls eating their habitual diet! [24]
Not surprisingly, LDL particles carrying a high proportion of polyunsaturated fatty acids are far more susceptible to oxidative damage than those enriched with saturated or monounsaturated fatty acids [25]. Consumption of polyunsaturated vegetable oils has repeatedly been shown to increase LDL oxidation, even though it lowers LDL and total cholesterol levels! [26]
Because of their propensity to sustain and promote oxidative damage, polyunsaturated vegetable fats are no longer a prominent feature of mainstream dietary guidelines. Instead, researchers who are increasingly concerned about the harmful effects of low-fat, high-carbohydrate diets, but unable to discard their phobic attitude towards saturated fats, are now recommending diets high in monounsaturated fats. On the back of such recommendations and the publicity given to the Mediterranean diet concept, sales of monounsaturated fat-rich oils such as olive and canola have boomed during the last decade. After strolling down the aisle of my local supermarket the other day, I was stunned by the dozens of different olive oil brands and varieties now available, a stark contrast to the lonely handful sitting on store shelves some fifteen years ago.
Before people rush off to embrace monounsaturated oils as the next cardiovascular elixir, they should know that the claimed heart-healthy benefits of these oils have never been demonstrated. Their rapid rise to stardom has been fueled almost entirely by tales of low CHD rates among southern European countries where olive oil often forms a staple of the diet. Ironically, the country with the lowest rates of CHD in southern Europe is the one with the greatest intake of highly saturated animal fats—France!
Furthermore, the only group of researchers to ever put olive oil to the clinical test found it to be anything but a coronary liquid gold. Rose and colleagues randomized men with existing CHD to consume diets high in either corn oil, olive oil or animal fats for a period of two years, reporting their results in a 1965 issue of the British Medical Journal. By the end of the trial, only fifty-two percent of the corn oil group and fifty-seven percent of the olive oil group remained alive and free of heart attack. In contrast, a full seventy-five percent of the control subjects who kept eating their high animal fat diet remained free of either fatal or non-fatal heart attack [27].
In other words, the likelihood of an adverse outcome decreased as the saturation of the main fat source increased. To understand why this occurred, we need to take a quick look at the structure of fats. I’m going to delve into a little biochemistry here, but stay with me—this is extremely important!
The fats we eat are comprised offatty acids. Every fatty acid contains a chain of carbon atoms. With the exception of the carbon atoms at either end of the fatty acid chain, each of these carbon atoms has two hydrogen atoms attached to it (the carbon atom at one end has one hydrogen and two oxygen atoms attached, while the carbon atom at the other end has three hydrogens attached). When all of the carbon atoms in a fatty acid, excepting the carbon atoms at each end, are bearing two hydrogen atoms, that fatty acid is referred to as saturated. Animal fats and tropical fats typically contain the greatest proportion of their fat as saturated fatty acids.
When a fatty acid contains one or more carbon atoms that happen to be missing one of its hydrogen atoms, then the fatty acid in question is termed an unsaturated fatty acid. Those carbon atoms possessing a solo hydrogen atom are referred to as double bonds. It is these double bonds that attract free radicals and render unsaturated fatty acids far more vulnerable to oxidative damage than saturated fatty acids. Polyunsaturated fatty acids, which contain two or more double bonds, are the most susceptible of all fats to free radical damage. Because monounsaturated fatty acids each contain only one double bond, they are much less prone to oxidative damage than polyunsaturated fats. By the same token, they are more susceptible to free radical attack than saturated fats, which are completely free of vulnerable double bonds.
Nature has accounted for the above by providing those who eat an evolutionary-correct diet of range-fed meats, eggs, fruits, vegetables, and nuts with just enough polyunsaturated fats to meet their essential fatty acid requirements—and no more. As for monounsaturated fats, nature presents them to us, not in oxidation prone oils, but as a part of whole foods that simultaneously contain a variety of potent antioxidants—foods such as meats, nuts, olives and avocados. When it comes to healthy fat intake, nature—not confused researchers, biased food manufacturers, nor the health organizations that receive royalties from these same manufacturers—knows best!
Antioxidants—Nature’s Free Radical Fighters
In the comparison between Swedish and Lithuanian men we talked about earlier, higher LDL cholesterol oxidation in the latter was accompanied not only by lower overall LDL levels, but significantly poorer blood levels of important diet-derived antioxidants such as beta carotene, lycopene, and gamma tocopherol (a form of vitamin E) [28,29]. Blood levels of these nutrients are largely determined by dietary intake, especially from the consumption of antioxidant-rich fruits, nuts and vegetables. Thus, while the Lithuanian men had lower LDL levels, they had a greater susceptibility to oxidized LDL due to what appeared to be a deficient intake of antioxidant-rich foods.
One of the major mechanisms by which fruits, nuts, seeds and vegetables prevent us from heart disease is not by lowering cholesterol, but by supplying our bodies with a powerful arsenal of free radical-fighting antioxidant nutrients. When healthy volunteers were given supplements of garlic—a herb with potent antioxidant properties—or a placebo, the former reduced lipoprotein oxidation by a third, even though blood cholesterol levels remained unchanged [30].
In fact, numerous studies have demonstrated that the increased consumption of various fruit and vegetable products improves blood levels of antioxidants and concomitantly lowers the susceptibility of LDL cholesterol to oxidation [31-36]. This effect of increased fruit and vegetable intake does not merely reflect the superfluous modification of yet another meaningless ‘risk factor’; as we learnt in Chapter Four, increased fruit and vegetable intake has been shown in randomized, controlled clinical trials to reduce the most important CHD outcome of all—death.
Hopefully by know, I have well and truly convinced readers that fortifying their diet with non-cereal plant foods is a winning CHD prevention strategy. Let me now begin to tell you why abandoning the nonsensical low-fat paradigm may also be one of the best things you can do for your health.
Lowering Fat Lowers Antioxidant Defenses
Many of the important antioxidants found in plant foods, such as carotenoids, vitamin K, and the various forms of vitamin E, are fat soluble, and therefore require dietary fat for proper absorption. Boosting dietary fat intake has repeatedly been shown to increase the absorption of these vital nutrients [37-39].
A study published in the August 2004 issue of the American Journal of Clinical Nutrition illustrates why the fat-free food craze cannot end a moment too soon. Healthy volunteers were assigned to consume a salad meal on three separate occasions, with the same amount of spinach, romaine lettuce, cherry tomatoes and carrots being ingested each time. The meals differed only in their fat content, being alternately laced with salad dressings containing zero, six or twenty-eight grams of fat. The researchers then measured the amount of alpha-carotene, beta-carotene, and lycopene appearing in the bloodstream for up to twelve hours after the meal. After ingestion of the salad with fat-free dressing, there was essentially no increase in blood levels of these important antioxidants! Absorption of these fat-soluble antioxidants did increase with the reduced-fat salad dressing, but was by far the highest after consumption of the salad containing full-fat dressing [40].
A study appearing in a 2001 issue of the same journal showed that the absorption of lutein, a carotenoid that may protect against optical disorders, cardiovascular disease and cancer [41,42], was 235 percent higher when consumed with a high-fat spread as compared to a low-fat spread [43].
In the U.S., twenty percent of men and thirty-three percent of women report that they always choose low-fat instead of regular salad dressings, a choice that dramatically reduces their absorption of vital fat-soluble antioxidants in the vegetables they eat [44]. This reduced absorption in turn, seriously retards their ability to neutralize highly damaging free radicals [45].
The current trend of substituting full-fat animal foods with low-fat varieties is also a big mistake; the fatty portion of these foods is where crucial fat-soluble vitamins A, D and E, are found. Cutting the fat from these items also cuts their valuable fat-soluble vitamin content, which is why low-fat dairy products are routinely fortified with synthetic vitamins A and D. No such fortification program exists for low-fat meats and, for some reason, vitamin E is not added to dairy foods. So when you throw out egg yolks, use non- or low-fat dairy products, and eat only lean varieties of meat and fish, you are effectively cutting your intake of essential fat-soluble vitamins [46].
Fighting Free Radicals
To reduce your body’s susceptibility to free radical-induced damage:
 
	Avoid the consumption of polyunsaturated vegetable oils and foods that contain them;
	Avoid low-fat diets;
	Eat fresh meats and antioxidant-rich fruits and vegetables;
	Engage in regular physical activity;
	Use antioxidant supplements (see Chapter 27).

Lowering blood sugar levels lowers free radical activity, while eating fresh meats, fruits, nuts and vegetables provides potent antioxidants such as carnosine, selenium, carotenes, vitamins E, C and A, and a vast array of potent plant-based antioxidant phytochemicals.
Moderate exercise, meanwhile, improves the body’s own antioxidant defense system. It does this in much the same way it improves your fitness: by imposing physical stress which forces your body to favorably adapt. In this case, exercise stimulates the activity of free radical fighting enzymes like superoxide dismutase and glutathione peroxidase, and increases cellular concentrations of powerful antioxidants such as glutathione [47,48]. Be careful not to overdo it, as overly strenuous exercise can increase free radical activity, especially if it is being fuelled by a poor diet low in antioxidants. Be sure to read chapter 28 to learn how to sensibly embark on an exercise routine [49,50].
Focus on What’s Important
Fussing over blood cholesterol levels whilst ignoring your antioxidant status-as much of the population presently does—is a little like standing in the path of an oncoming truck and worrying about how your hair looks. Stop wasting your time, money and health on useless distractions like blood lipids, and start attending to the things that truly matter.
To this end, the next chapter will expand on another highly destructive but vastly underrated cause of heart disease; one that is aggravated by the low-fat, high-carbohydrate diets that orthodoxy has been enthusiastically recommending for the past thirty years.
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High Blood Sugar
Your arteries’ worst nightmare?
“Man may be the captain of his fate, but he is also the victim of his blood sugar”
Wilfrid Oakley
When people enthusiastically recite their blood cholesterol readings to me and ask how they can be lowered even further, my response is usually a disinterested “who cares?” When they then ask me what the ideal level of blood cholesterol is, I tell them, “one you don’t know and don’t worry about”. As they stand there scratching their head, I then ask them what their fasting blood glucose and serum ferritin levels are. Unless the respondent is a diagnosed diabetic or hemochromatic, most will not have the foggiest idea.
Cholesterol does not in any way cause heart disease, but elevated blood sugar and bodily iron stores sure do. We’ll discuss iron in Chapter 22, but for now let’s take a closer look at the havoc wreaked by elevated blood sugar.
It is no coincidence that adults with diabetes suffer up to five-fold increases in heart disease and stroke mortality than non-diabetics. Nor is it happenstance that men diagnosed with diabetes at forty years of age are estimated to die, on average, around twelve years earlier than those without diabetes. Diabetic women, meanwhile, can expect to lose around fourteen years of life [1].
Thanks to decades of anti-cholesterol paranoia, millions of people now keep a hawk-like watch on their cholesterol levels. High blood sugar, meanwhile, waltzes into their lives with no resistance whatsoever, stealing health from right under their noses like a seasoned thief.
The Vital Role of Blood Glucose
Sufficient blood glucose is vitally important for proper brain and nervous system function. If blood sugar drops too low—a state known as hypoglycemia—the brain is unable to function optimally. Hypoglycemia produces a variety of symptoms, including mental ‘fogginess’, fatigue, depression, mood swings, tremors, excessive sweating, palpitations, dizziness, and sugar cravings. Severe episodes of hypoglycemia, sometimes experienced by insulin-using diabetics, can even be fatal if not quickly attended to.
Depending on the textbook one consults, hypoglycemia is usually defined as a blood glucose concentration below 60-70mg/dl, with symptoms usually kicking in around 50 mg/dl. One of the most common causes of low blood sugar is reactive hypoglycemia, which occurs after the consumption of too many carbohydrates, especially of the refined variety. Epidemiological studies indicate that chronic hypoglycemia is a state best avoided, for it is associated with an increased risk of cardiovascular and all-cause mortality.
A far more pressing problem in modernized nations characterized by abundant food availability and physical inactivity is high blood sugar, or hyperglycemia, which can eventually lead to diabetes. The incidence of diabetes has experienced runaway growth in modernized nations over the last thirty years and is rising rapidly in developing countries, where diets rich in highly refined carbohydrates and sedentary lifestyles are becoming the norm.
Determining Safe Blood Glucose Levels
Throughout the course of evolution, our bodies have developed finely tuned mechanisms for keeping blood sugar levels in a tight range. Unfortunately, such factors as stress, excessive refined carbohydrate intake, physical inactivity, obesity, poor sleep and drug use can easily derail our bodies’ attempts to maintain normal blood sugar concentrations.
The two best-known measures of blood glucose are fasting blood glucose and the 2-hour post-challenge blood glucose test. Fasting blood glucose is an easily administered test that simply measures the amount of glucose contained in a sample of blood drawn after an overnight fast. The 2-hour post-load test is a little more time-consuming; it involves consuming a mixture containing seventy-five grams of glucose, then having your blood glucose concentrations measured two hours later. Both of these tests have been shown to strongly predict the future occurrence of cardiovascular events. The 2-hour test appears to be superior in this regard than fasting blood glucose—at least in older subjects—while the deployment of both these tests appears to be the best strategy of all [2-7]. However, because it is obviously much more convenient to administer, fasting glucose is by far the most common measure of blood sugar used by doctors.
While the increased cardiovascular mortality risks associated with diabetes are well known, few people are aware of the risks posed by ‘pre-diabetic’ levels of blood-glucose. Pre-diabetes is currently defined as a fasting glucose level of between 100-125 mg/dl or a 2-hour post-challenge blood glucose level of between 140-199mg/dl (see Table 18a). A vast array of epidemiological studies have confirmed that individuals in these pre-diabetic categories suffer a significantly higher cardiovascular and all-cause mortality rate than those in the normal categories [8-21].
Using data from the third National Health and Nutrition Examination survey (NHANES III), researchers estimate that the current prevalence of diabetes in the U.S. is 8.3 percent, affecting around 16.7 million people over the age of twenty years. Of these, twenty-nine percent, or 4.9 million people, are undiagnosed. To make matters worse, an estimated 6.1 percent of the population has impaired fasting glucose, representing 12.3 million people over twenty years old. All up, some twenty-nine million American adults are estimated to have either diabetes or impaired fasting glucose. These figures, by the way, do not include the rapidly growing army of diabetic and pre-diabetic children and teens [22].

To complicate matters even further, several large prospective studies have found that blood glucose levels at the upper end of what is currently considered to be the normal range also raise the risk of cardiovascular and all-cause mortality!
The bottom line is that a significant portion of Americans suffer from elevated blood glucose levels that greatly increase their risk of cardiovascular and allcause mortality, but do not even know it. By raising awareness amongst this group of their increased susceptibility, and educating them about safe and effective methods for lowering their blood sugar, there exists an opportunity to make huge advances in the battle against cardiovascular disease.
The Deadly Legacy of Elevated Blood Sugar
The longest follow-up study to have ever examined the relationship between fasting blood glucose and cardiovascular mortality in non-diabetic individuals involved 1,973 Norwegian men. All had fasting blood glucose measurements below 110 mg/dl at the start of the study. They were allocated to one of four categories depending on their fasting blood glucose level; 1) 52-73 mg/dl; 2) 74-79 mg/dl; 3) 80-85 mg/dl, or; 4) 86-109 mg/dl.
After twenty-two years, 453 of the men had died, with just over half of these deaths stemming from cardiovascular causes. After adjusting for potential confounding influences, the lowest cardiovascular and overall mortality risks were observed in the 74-79 and 80-85 mg/dl categories. Compared to those whose initial fasting blood glucose levels were less than 89 mg/dl, men with a fasting blood glucose concentration of 89 mg/dl or greater suffered a fifty percent greater risk of cardiovascular death throughout the study [23].
While the Norwegian study was the longest-running examination of fasting blood glucose levels and mortality, the largest was a project conducted in Texas. It involved over 40,000 men and women from Dallas and San Antonio, who were aged 20 to 82 years and who had their fasting blood sugar levels measured at the start of the study. After an average follow-up of eight years, the cardiovascular and all-cause death rate was lowest in those whose fasting blood glucose was between 80-89 mg/dl. After the researchers adjusted for age, sex and population, however, there was little difference in mortality risk across the 80-109mg/dl range, although the risk was still markedly higher both below and above this range [24].
Among 30,000 European subjects aged 30-89 years and followed-up for eleven years, the lowest cardiovascular mortality risk was observed in subjects with fasting blood glucose levels between 89-98 mg/dl (5.0-5.5 mmol/l), while the lowest risk for overall mortality belonged to subjects with fasting glucose concentrations between 80-89 mg/dl (4.5-5.0 mmol/l). Considering the results of all three studies, the lowest all-cause mortality risk seems to lie with a fasting blood glucose range of 80-89 mg/dl [25].
In contrast to the U-shaped mortality pattern seen with fasting blood glucose, numerous large prospective studies have found that increasing post-load glucose values are accompanied by a linear increase in both cardiovascular and all-cause death rates. All of these studies detected significant increases in CHD, stroke and all-cause mortality at the upper end of what is currently considered the ‘normal’ range [26].
Why is Elevated Blood Sugar So Dangerous?
High blood sugar promotes CHD in numerous ways; it stimulates free radical activity, reduces vitamin C uptake by our cells, impairs the immune system, decreases levels of nitric oxide in our arteries, inhibits the breakdown of blood clots, and dramatically increases glycation, a process in which glucose molecules irreversibly attach themselves to protein and lipid molecules inside the body. Among other things, glycation stimulates further free radical production and results in the formation of advanced glycosylation end-products (AGEs), also known as glycoxidation products [30].
In normal individuals, there is a gradual and linear accumulation of glycoxidative damage with aging, but this process is greatly accelerated in diabetics, a direct result of their chronically elevated blood sugar levels. Elevated blood sugar levels increase the glycoxidation of collagen in our artery walls, causing them to become increasingly rigid and reducing their ability to properly relax and contract as blood passes through them.
Scientists also believe that when collagen is glycoxidized, any constituent of the bloodstream that enters the vessel wall—such as white blood cells or cholesterol—may bind to this damaged collagen to a greater extent than would normally occur. If these constituents are themselves glycated, then this effect may be amplified even further. Macrophages, which are white blood cells that can enter tissues and engulf foreign invaders, have been shown to bind with AGEs; if transported into the artery wall by macrophages, these AGEs may further increase oxidative damage and inflammatory activity. The end result is dramatically accelerated formation of atherosclerotic plaque. To make matters worse, glycation slows the replication of vascular cells, impeding the body’s attempts to repair damage to blood vessel walls.
Those who maintain constantly high levels of blood sugar are thrown into a vicious cycle of escalating cardiovascular damage. Even acute bouts of hyperglycemia produce ominous changes in cardiovascular function. In healthy male volunteers, deliberately induced high blood sugar levels, similar to those observed in poorly controlled diabetics, quickly produce a substantial rise in blood pressure, heart rate, and blood levels of artery-constricting catecholamines [31]. Under these circumstances, the ability of arteries to relax and maintain optimal blood flow is impaired [32].
When normal and diabetic subjects are given seventy-five grams of glucose, subsequent blood tests indicate significantly increased formation of thrombin, an enzyme that promotes blood clotting [33]. Significant increases in blood free radical activity and decreases in vitamins C and E concentrations are also observed [34-36]. When subjects are given water instead, no such change in free radical activity or vitamin status is observed.
In a 1973 study, healthy subjects were fed 100 grams of carbohydrates in the form of glucose, fructose, sucrose, honey or orange juice. When blood was drawn from the subjects and incubated with Staphylococcus epidermis bacteria, a significant decrease in the ability of white blood cells to engulf the bacteria was observed. This effect was not seen when subjects ingested starch, which produced a lesser rise in blood glucose than all of the aforementioned sugars (excepting fructose, which has a minimal effect on blood glucose but still causes significant increases in free radical activity and glycation). While simple sugars are often a major component of refined processed foods, starch is a more complex form of carbohydrate found in whole foods like potatoes, sweet potatoes, pumpkins and rice. The suppressive effect of simple sugars upon immune function was still evident five hours after their ingestion.
When another group of subjects fasted for up to sixty hours, causing a progressive decline in blood sugar concentrations, their white blood cells showed a significantly increased ability to devour the bacteria [37].
Those who insist on ‘topping up their tank’ throughout the day with sugar-rich foods, soft drinks and juices are, in effect, waging a sustained assault on their cardiovascular and immune systems.
Blood Sugar Versus Vitamin C
In Chapter 16, we learnt how vitamin C (ascorbic acid) promotes the healthy formation of collagen, which forms the ‘backbone’ of our arteries. Glucose transporters are proteins found in our cell membranes that, as their name suggests, facilitate the transport of glucose from the bloodstream into the cell. Glucose transporters also perform another extremely important function; they move ascorbic acid from the blood into cells. As such, ascorbic acid and glucose compete with each other for entry into our cells, and when blood sugar levels are high, ascorbic acid is the loser [38]. Compared to healthy individuals, concentrations of vitamin C inside cells are reduced by almost a third in diabetics [39]. Within two hours of ingesting a solution containing one hundred grams of glucose, both diabetics and healthy folks show significant decreases in intracellular levels of ascorbic acid [40]. High blood sugar levels, in effect, starve our cells of vitamin C.
Don’t Overlook the Real Enemy
It’s a pity so few of us would even have a clue what our fasting blood glucose is, because monitoring one’s glucose levels is a far more useful and widely applicable predictor of one’s future mortality risk than one’s blood cholesterol levels. In elderly subjects, who comprise the bulk of CHD victims, elevated cholesterol levels either have no effect or are in fact associated with increased survival and longevity, whereas elevated blood glucose levels are associated with higher death rates in young and old alike.
Unlike cholesterol, elevated blood glucose levels are a causal, not secondary, factor in the development of cardiovascular disease. In the Diabetes Control and Complications Trial, early and intensive treatment to keep blood sugar levels close to normal in type 1 diabetics slashed the risk of cardiovascular disease by forty-two percent, and cut the risk of heart attack and stroke by fifty-seven percent—far better results than those achieved by any cholesterol or blood pressure drug [41].
The administration of a fasting blood glucose test is every bit as quick and simple as obtaining one’s blood cholesterol, but the information it yields is infinitely more valuable. Individuals over forty-five should also consider taking the 2-hour blood glucose test, especially if they are overweight. The NHANES III data shows that the 2-hour test will pick up a significant portion of individuals in this group who would otherwise come up clean if they relied only on fasting blood glucose measurements [42].
Achieving Optimal Blood Sugar Levels
The sad reality is that a major portion of Americans—along with the residents of most other industrialized nations—simply eat and drink too many calories. When a substantial portion of these excess calories are in the form of refined carbohydrates then the likelihood of developing disturbed blood glucose metabolism and subsequent CHD increases sharply.
Back in 1957, it was Professor John Yudkin who first called attention to the fact that national sugar consumption displayed a far stronger epidemiological association with coronary mortality than dietary fat intake [43]. More recently, Harvard researchers found that glycemic load—a combined measurement of both the total carbohydrate content of a diet and the glycemic index of the foods in that diet—was a strong predictor of CHD risk. After monitoring over 75,000 women in the Nurses’ Health Study for ten years, they observed that as dietary glycemic load increased, so too did the incidence of fatal and non-fatal CHD. After adjusting for various potential confounders, it was found that women with the highest dietary glycemic load had twice the CHD risk of those with the lowest glycemic load [44].
USDA food intake data shows that the carbohydrate consumption of Americans declined from the early 1900’s to the mid-sixties, at which point it reversed direction and once again began to climb (see Figure 18b). The upward trajectory of carbohydrate intake turned sharply skyward in the early eighties, just as the low-fat, high-carbohydrate propaganda machine began hitting its full stride. Before we jump back on the ill-fated low-carbohydrate bandwagon, it is important to note most of this increased carbohydrate intake has come, not from fresh fruits and vegetables, but from refined sugars and flours (the latter includes white and wholemeal flours, the finely ground versions of which have similar glycemic index scores). The consumption of high fructose corn syrup, which is now the most commonly-used sweetener in the U.S. food industry, rose from nil in 1966 to twenty-nine kilograms per person in 2000 [45].
Even the most biased low-fat commentator must admit that the campaign to fight heart disease by promoting low-fat, high-carbohydrate ‘nutrition’ has failed miserably. The rise in refined carbohydrate consumption, coupled with a decrease in physical activity, corresponds almost perfectly with the concomitant increase in diabetes and obesity—both of which markedly increase the risk of heart disease. Little wonder that we have seen absolutely no decline in CHD incidence.
Low-fat mania may soon lay claim to another highly dubious achievement—America’s first sustained drop in life expectancy in the modern era. In the March 17, 2005 issue of the New England Journal of Medicine, a research team headed by S. Jay Olshansky, PhD, from the University of Illinois reported that, if the current runaway rate of obesity and diabetes is not reversed, life expectancy for the average American could decline by as much as five years over the next few decades [46]. Richard M. Suzman, Ph.D., Associate Director of the NIA for Behavioral and Social Research notes that an effect on life expectancy may already have begun. The sharp increase of obesity among people now in their sixties, he suggests, may be one reason why recent gains in U.S. life expectancy at older ages have been less than those of other developed countries [47].
Figure 18b. Average daily U.S. intake of carbohydrate, fat and protein between 1970-2000.

To reduce elevated blood sugar levels and improve overall glycemic control:
 
	Eat a low-GI, low-GL diet. Emphasize low and ‘No’ glycemic, nutrient-rich vegetables, tubers, gourds and fresh fruits and tailor your overall carbohydrate intake to suit your personal needs (see Chapter 26 for details on how to construct a healthy diet);
	Exercise regularly;
	Maintain healthy sleeping habits;
	Do your utmost to minimize the amount and impact of stress in your life;
	Be especially vigilant to avoid stress during and after eating (see Chapter 14).
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A Matter of Fats
Why the type of fat you eat is far more important than the amount
“Tell me what you eat, and I will tell you what you are.”
Anthelme Brillat Savarin
It is extremely ironic that the two most vilified macronutrients in modern history—protein and fat—have been clearly identified by scientists as absolutely essential to human health. While scientists have yet to unearth an ‘essential’ dietary carbohydrate, they have indeed discovered essential fatty acids and essential amino acids. Without a steady dietary supply of the latter two, the maintenance of good health is virtually impossible.
The essential fatty acids (EFAs) are those that belong to the polyunsaturated family of fats, and are known as omega-6 and omega-3 fatty acids. The main omega-6 fatty acids are linoleic acid (LA) and arachidonic acid (AA). LA occurs naturally in a wide variety of plant and animal foods, including meat, poultry, eggs, nuts, seeds and grains, while AA can only be found in animal foods. The major sources of omega-6 fatty acids in today’s Western diet are polyunsaturated vegetable oils, such as those derived from soy, corn, sunflower, safflower, cottonseed and peanut.
Omega-3 fats are also found in both animal and plant foods. The omega-3 alpha-linolenic acid (ALA) is found in foods such as walnuts, flaxseeds, pumpkin seeds and meats. Animal tissues can also contain several other types of omega-3 fatty acids, the two most important being docosahexanoic acid (DHA) and eicosapentanoic acid (EPA). While the most concentrated dietary source of DHA and EPA is brain tissue, the best-known source is fatty fish.
While ALA must be obtained from the diet, DHA and EPA can be produced inside the body using ALA as the raw material. Unfortunately, the conversion rate is pitifully low. Only six percent of ALA is converted to EPA and a meager four percent is converted to DHA—and that’s with a favorable background diet high in saturated fat, which improves the conversion rate. On a diet rich in omega-6 fatty acids—the kind of diet most Westerners eat—the elongation of ALA into EPA and DHA is reduced by forty to fifty percent! [1,2]
While polyunsaturated fats are absolutely vital for human health, they are required only in very small amounts. Many lipid researchers believe they should comprise no more than 4.5 percent of our total daily calorie intake. Furthermore, omega-6 and omega-3 fatty acids are required by the body in roughly equal amounts.
In addition to a dramatic increase in refined carbohydrate intake, the last one hundred years has seen a steep rise in the consumption of polyunsaturated vegetable fats. This increase in polyunsaturates has come almost entirely from linoleic acid-rich vegetable oils and margarines. The consumption of omega-3-rich foods during this same period, however, has remained low. The end result is an excessive intake of omega-6 fats, a woefully inadequate intake of omega-3 fats, and a striking departure from the ideal ratio of omega-3 to omega-6 fats.
Analysis of primitive hunter-gatherer diets reveals that the average omega-6 to omega-3 ratio fell somewhere between 1:1 and 3:1. The typical standard Western diet features a ratio of 15:1 or more, a huge departure from that consumed by our ancestors! This imbalance is compounded by the fact that, inside our bodies, a high intake of omega-6 fatty acids actively inhibits the absorption of omega-3 fatty acids, causing our cells to become desperately starved of the latter [3,4]. To understand what this all means for our cardiovascular health, we need to take a quick look at the all-important eicosanoids.
Eicosanoids: Tiny But Powerful
Eicosanoids are a class of lipids produced by our cells that possess potent hormone-like functions. Unlike other hormones (such as testosterone, estrogen or insulin) that are produced in one gland and then distributed throughout the body, eicosanoids act locally, influencing only the cells from which they originated and those nearby. Their localized influence—and the surprising lack of attention awarded to them by much of the research community—belies their universal importance. These metabolic mighty-mites exert a decisive influence on virtually all of the physiological processes that take place inside our bodies.
There are number of different types of eicosanoids, including prostaglandins, thromboxanes and leukotrienes. Some of these eicosanoids possess antiinflammatory, artery-dilating and blood-thinning functions, while others have the exact opposite effect.
Because of their extreme importance and their widely differing functions, our well-being at any given moment is hugely dependent on the balance between these different types of eicosanoids. Thromboxanes are powerful instigators of blood clotting and arterial constriction, both lifesaving functions that prevent excessive blood loss when we cut or injure ourselves. If thromboxane production and activity becomes excessive, however, this group of eicosanoids quickly turns from friend to foe by increasing the risk of cardiovascular disease.
Thromboxanes are antagonistic to a prostaglandin known as prostacyclin, or PGI2, which inhibits blood clotting and is a powerful artery dilator. An imbalance between PGI2 and TXA2, the most potent of the thromboxanes, in favor of the latter will actively foster the initiation of inflammation, blood clot formation and arterial constriction.
Dietary Fats and Eicosanoids
For those wondering why I am discussing eicosanoids in a chapter about dietary fats, here’s the critical link: the raw material for eicosanoid production comes from the fatty acids contained within our cell membranes, which in turn are derived from the polyunsaturated fatty acids (PUFA) we consume in our diets. Higher dietary intakes of a specific EFA—such as the omega-6 LA—leads to a higher concentration of that fatty acid in the cell membrane. The increased accumulation of this EFA occurs at the expense of other fatty acids—such as those belonging to the omega-3 family [5].
A proper ratio of omega-3 to omega-6 fatty acids, similar to that which we humans evolved on, results in a healthy balance of the various types of eicosanoids. An excess of omega-6 intake, however, suppresses the production of anti-inflammatory and vasodilatory eicosanoids like PGI2, while boosting the activity of pro-inflammatory, thrombotic and vasocontrictive eicosanoids like TXA2. The bottom line is that the typical Western diet—with its high intake of omega-6 fats and low intake of omega-3 fats—promotes excessive thromboxane formation, raising the risk of arterial spasm, blood clot formation and even cardiac arrhythmia [5,6].
The Real ’Artery-Clogging’ Fat
While we have been warned beyond counting that saturated fat is an ‘artery-clogger’, scientists have shown that the fatty acids found within atheromas are predominantly of the ‘heart-healthy’ unsaturated variety. That’s right—over fifty percent of the fatty acids in advanced atherosclerotic plaques are polyunsaturated, thirty percent are monounsaturated, and only twenty percent are saturated! When compared to normal arterial tissue, advanced plaque in the aorta contains a higher proportion of the omega-6 LA [7]. These higher levels of LA in aortic plaque are reflected by similarly elevated levels in the patients’ adipose tissue and blood, indicating a high dietary intake. No such correlation between the fatty acid content of plaque, blood and adipose tissue is observed for saturated fats [8].
What’s more, researchers have found that the higher the LA content of atheromas, the greater the likelihood that their fibrous cap will rupture. As we discovered in Chapter 13, plaque rupture is the instigating factor that triggers a significant portion of heart attacks [9].
In a double blind, randomized trial reported in a 2003 issue of The Lancet, patients destined to undergo carotid endarterectomy (surgical removal of an advanced atherosclerotic plaque from the carotid artery) were randomized to consume either six grams of sunflower oil, fish oil or a placebo until surgery (the placebo was an 80:20 mix of palm and soybean oils; both sunflower and soy oils are rich in LA). The fish oil intervention supplied 1.4 grams of EPA plus DHA per day, and the median duration of treatment was 42 days. Even in this short time frame, the proportions of EPA and DHA became higher in the carotid plaques of the fish oil group than in either of the other two groups. In addition to being studied for their fatty acid content, carotid plaques were removed from fifty patients in each treatment group, and then graded according to the thickness of their fibrous caps. The researchers found that plaques from patients treated with fish oil were more likely to possess a thick fibrous cap, rather than a thin inflamed cap, when compared to those from the sunflower or placebo oil groups [10]. This finding is of great importance because a thicker, more fibrous cap on an atheroma is less likely to rupture and instigate a life-threatening coronary event than a thinner, more fragile cap.
As Omega-3 Consumption Rises, CHD Decreases
It should come as little surprise then, that in countries like Japan where dietary intake of omega-3 fats is higher than that seen in America, the CHD rate is much lower. Studies of the Greenland Eskimos have detected not only one of the highest average omega-3 intakes in the world, but an age-adjusted prevalence of CHD even lower than that of the Japanese [11].
It should also be of little surprise to learn that randomized clinical trials using omega-3-rich fish and/or fish oil supplements have shown substantial reductions in mortality amongst those with a prior history of CHD. The earliest of such trials was the Diet And Reinfarction Trial, which reported a twenty-nine percent reduction in all-cause mortality over a two-year period amongst male heart attack survivors who were advised to increase their intake of oily fish [12].
In a massive Italian trial, half of over 11,000 recent heart attack patients were randomly assigned to receive a dose of fish oil that supplied around 900 milligrams per day of EPA and DHA. They began experiencing reductions in both cardiovascular and total mortality only a few months into the trial. After 3.5 years, the modest dose of fish oil reduced the relative risk of cardiovascular mortality by twenty percent, and the risk of all-cause mortality by fifteen percent, a result comparable to that seen in similar-sized statin drug trials. The survival advantage in the fish oil group, by the way, had nothing to do with cholesterol lowering; after six months there was an increase in total cholesterol and LDL levels, which slowly returned towards initial values by the end of the follow-up period [13].
Trans Fatty Acids—the Man-Made Mutant Fats
Thanks to cholesterol-phobia, there exists yet another class of industrially altered fats that have become extremely popular during the last century. These are the solidified vegetable fats found in margarines and shortenings that have been subjected to a process known as hydrogenation. During the production of margarines and shortenings, hydrogen gas is squeezed into liquid vegetable oils during an extensive manufacturing process, one that involves the use of extremely high temperatures, bleaches, dyes, and flavors. The result is a newly hardened, or hydrogenated, fat that supposedly constitutes a more wholesome alternative to butter.
Naturally occurring unsaturated fatty acids are characterized by a bent shape that gives oil its liquid consistency at room temperature. These natural unsaturated fatty acids are known as cis fatty acids, and these cis fats are incorporated into our cell membranes. During the hydrogenation process, the structure of unsaturated cis fatty acids is re-arranged, producing an unnaturally straight configuration. These artificially straightened fats are known as trans fatty acids. When we consume hydrogenated fats, cis fatty acids in our cell membranes are displaced by these unnatural trans fatty acids. Our cell membranes, in effect, become partially hydrogenated! The result is impaired function of the all-important cellular receptors on the membrane surface, the gatekeepers that regulate the entry of vital nutrients into the cells.
Research with both animals and humans suggests that the trans fatty acids found in processed vegetable fats contribute to some of our most common degenerative diseases, including heart disease. When a group of initially healthy Dutch men, aged sixty-four to eighty-four years, were followed for ten years it was observed that trans fatty acid intake was positively associated with the occurrence of CHD [14]. Like most prospective examinations, this association was based upon a dietary survey given to the participants at baseline. However, studies examining blood and tissue concentrations of trans fatty acids, which accurately reflect dietary intake, have also detected an increased risk of CHD from the consumption of these ‘bizzarro’ fats.
Researchers in Seattle, Washington analyzed the trans fatty acid content of red blood cell membranes in first-time heart attack victims, and compared the results with samples obtained from healthy volunteers. Higher cell membrane levels of trans linoleic acid were associated with a three-fold increase in the risk of cardiac arrest [15]. University of Oslo researchers similarly found adipose tissue levels of both trans and plant-derived polyunsaturated fatty acids to be higher in those suffering a first heart attack [16].
In experimental studies, subjects fed margarine made from hydrogenated soybean oil experienced increased production of interleukin-6 and tumor necrosis factor alpha—both pro-inflammatory agents involved in the promotion of atherosclerosis. Subjects consuming the same number of calories from nonhydrogenated soybean oil or saturated fats did not experience these negative changes [17]. In another study, female subjects were fed diets high in partially hydrogenated oils, polyunsaturated fats, or palm oil in a randomly alternating fashion. Levels of tissue plasminogen activator (tPA), a naturally occurring anti-clotting substance that is also used as a life-saving drug immediately after heart attack occurrence, decreased significantly on the partially-hydrogenated oil diet. Levels of tPA, by the way, remained highest on the palm oil diet—the diet highest in saturated fat [18].
Laboratory experiments conducted by lipid researcher Fred Kummerow show that trans fats increase the calcification of the endothelial cells that line our arteries—a hallmark development in atherosclerosis. He found that magnesium blocked this reaction, and concluded that trans fat consumption combined with dietary magnesium deficiencies—a common characteristic of modern diets—may accelerate the development of arterial plaque [19].
In another experiment, Kummerow and his team found that sows fed a diet of ten percent hydrogenated fat during pregnancy and lactation gave birth to piglets whose aortic cell membranes contained a significantly higher concentration of LA than piglets from sews fed butterfat or small amounts of corn oil [20]. Hardly a positive development, given what we know about the harmful effects of excess LA on eicosanoid activity.
Trans fats have been repeatedly shown to raise blood levels of lipoprotein-(a), a potentially atherogenic substance receiving increasing attention from researchers. Researchers have also observed that trans fats tend to increase LDL and lower HDL cholesterol levels, a change allegedly associated with an increased risk of heart disease [21]. Ironically, the saturated fats that health officials continually berate actually lower lipoprotein (a) and raise HDL, leading some researchers to suggest that margarine should be reformulated from highly-saturated tropical fats like palm and coconut oil! [22]
Trans Fats—Man Made Versus Natural
Trans fats occur in miniscule quantities in nature. They are formed in the rumen of cattle, and small amounts can be found in milk and meat. In contrast to man-made trans fats, the natural trans fatty acids found in milk and meat may actually be a boon to health. The trans fat conjugated linoleic acid, for example has been shown to exert anti-cancer effects in animals and appears to slightly enhance fat loss and muscle gain in humans.
Unfortunately, the overwhelming majority of trans fatty acids in the modern diet are derived from hydrogenated oils, and the wide array of foods to which these fats are added. Because of their ubiquitous presence in the food supply, the average American now takes in around eight to fifteen grams of trans fats daily. Some of the commonly consumed foods containing hydrogenated fats include fried foods, baked goods, frozen dinners, chips, cookies, crackers, pastries, cake mixes, and peanut butter. Refined liquid polyunsaturated oils that have undergone high temperature processing—i.e. virtually all commercially available oils—also contain trans fats and are found in many, many more food items.
Destructive Legacy
The excess consumption of omega-6 polyunsaturated fats is yet another destructive legacy of the irrational anti-saturated fat bias of health authorities. For years, they enthusiastically urged us to consume omega-6-rich vegetable oils in place of animal and tropical oils. When increasing evidence began to mount that these oils did not prevent heart disease, but may in fact cause CHD and cancer, these same authorities quietly altered their dietary guidelines to recommend no more than ten percent of calories be consumed as polyunsaturated fats.
The ten percent limit on polyunsaturated fats nominated by the AHA may still be too high; rodent studies have shown these oils can induce tumor development at relatively low thresholds, and lipid researchers believe that no more than 4.5 percent of calories should come from polyunsaturates [23,24]. Furthermore, the reasons for the guideline changes were never explained to the public. As a result, millions of people continue to consume polyunsaturated vegetable oils in complete ignorance of their potentially dangerous qualities. In order to maintain a favorable EFA ratio and avoid the harmful effects of trans fatty acids:
 
	Avoid polyunsaturated vegetable oils and the numerous foods in which they are found—all the omega-6 fats you need can be obtained from fresh whole foods like meats, eggs, nuts, and seeds.
	Be sure to consume long-chain omega-3 fats on a regular basis. Given that the richest sources of long-chain omega-3’s—brains and fatty fish—are items that are not regularly consumed by most Americans, and the concern about contamination of seafood with environmental pollutants, the easiest and safest way to achieve regular omega-3 intake is via fish oil supplementation.
	Avoid packaged foods that contain the words ‘vegetable oil’, ‘hydrogenated’ or ‘partially hydrogenated’ on their labels.

Now it’s time to learn about a substance that most people know little about, one that plays a pivotal role in the health of our arteries.
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Just Say Yes to NO
Why your arteries can’t live without nitric oxide
“There is nothing so powerful as truth,—and often nothing so strange.”
Daniel Webster
At first glance, nitric oxide (NO) sounds like the last thing you would want inside your body. It is found in automobile exhaust fumes and plays a major role in the formation of smog. When encountered externally, it is a highly reactive gas that irritates the lungs and causes nasty chemical burns. NO formed within our bodies, however, is an entirely different animal.
Inside the body, NO facilitates healthy nerve, immune, kidney, and gastrointestinal function. It helps women give birth by relaxing the uterus. During sexual arousal, NO enables the blood vessels of the penis to dilate, allowing an influx of blood that results in an erection. Indeed, the popular impotence drug Viagra works by inhibiting the breakdown of NO. This unlikely gas also plays a monumentally important role in proper cardiovascular function.
NO: An Artery’s Best Friend
NO is formed thanks to the actions of nitric oxide synthase (NOS), an enzyme found in endothelial cells—the cells that line the surface of our blood vessels [1]. NOS converts L-arginine, an amino acid found in meats, nuts, fish, eggs and cheese, to NO. Once formed, this vital gas then goes on to perform a number of critical functions that help to keep our cardiovascular systems in peak working order. If NO levels in our arteries decline and remain at sub-optimal levels, then heart disease and stroke become increasingly likely outcomes.
One of NO’s functions is to relax the muscle cells found in the walls of arteries. Endothelium-derived NO, in fact, is the most potent natural vasodilator known. With each pulsation of blood, the endothelial cells release a puff of NO. This NO diffuses into the underlying muscle cells, causing them to relax and thus allowing blood to easily pass through the vessel. Nitroglycerine, which is often prescribed for angina pain, delivers its benefits by generating nitric oxide, which relaxes the walls of the coronary arteries and arterioles.
NO also blocks the release of inflammatory substances from endothelial cells, making it a potent inhibitor of inflammation in blood vessels. In addition, NO produced by endothelial cells diffuses into the bloodstream, where it inhibits the aggregation of blood platelets and thus prevents inappropriate clotting.
Dysfunctional Arteries
One of the earliest occurrences during the development of CHD is what researchers refer to as ‘endothelial dysfunction’. This arises when endothelial cells begin to abandon their beneficial activities, such as promoting arterial relaxation, impairing excessive blood clot formation, inhibiting the proliferation of smooth muscle cells within the artery, and limiting the permeability of the artery wall in order to prevent entry by unwanted visitors. Instead, endothelial cells turn into malfunctioning entities that promote arterial stiffness, blood clot formation, and smooth muscle cell accumulation. Dysfunctional endothelial cells also act like magnets for inflammation-promoting white blood cells, drawing them from the bloodstream into the artery wall. In light of the above, one might expect to see an increase in both atherosclerosis and acute coronary events when NO levels decline. That is exactly the case.
Low NO levels are a strong predictor of CHD risk. In a study of patients referred for cardiac catheterization, those who suffered an acute coronary event within two weeks of their examination had markedly lower NO production by blood platelets than patients with stable or no angina. After adjustment for other confounders, low NO levels imparted a four-fold risk of suffering an acute coronary episode. In the patients with angiographically-proven atherosclerosis, low platelet NO production was again associated with a four times greater risk of an acute coronary syndrome, whereas extent of atherosclerosis was not. Cholesterol levels, by the way, were not an independent predictor of risk [2].
In healthy people, infusion of the neurotransmitter acetylcholine into the bloodstream causes arteries to widen, but in patients with artery disease, the exact opposite occurs—arteries constrict and even go into spasm. Acetylcholine infusion is thus often used as a test of arterial function and to measure blood flow in clinical research. When researchers administered acetylcholine to CHD-free individuals, CHD patients with mild arterial narrowing, and CHD patients with severe artery blockage, the neurotransmitter produced the expected vasodilation in the healthy controls. In the CHD patients with mild arterial impairment, acetylcholine produced artery constriction in all but one patient. Among those with severe arterial obstruction, vasoconstriction was observed in every instance, and five of the eight patients suffered from arterial spasm that temporarily blocked blood flow. When given NO-boosting nitroglycerin, however, all the subjects’ arteries underwent dilation [3].
Such findings strongly suggest that deficient NO production acts as a direct precursor of acute coronary events such as angina episodes and potentially fatal heart attacks.
Additionally, these findings may help explain why obstructive sleep apnea, which temporarily deprives the body of NO, increases the risk of cardiovascular disease [4]. The cardiovascular damage arising from low NO levels also goes a long way towards explaining the link between erectile dysfunction and increased CHD risk. Penile tissue, after all, relies on a good dose of NO in order to achieve erection. In a study of 260 diabetic men, the prevalence of erectile dysfunction was significantly higher in patients with silent coronary artery disease than in those free of CHD (33.8 percent versus 4.7 percent) [5]. In another study, CHD patients with one occluded artery had more frequent and firmer erections, and fewer difficulties achieving an erection, than men with two or three narrowed arteries [6].
Measuring NO
One way of gauging NO levels in the body is to measure blood levels of asymmetric dimethylarginine (ADMA) [7]. ADMA inhibits the production of NO from L-arginine, and is elevated in patients with endothelial dysfunction and atherosclerosis [8].
In young, clinically asymptomatic adults, high ADMA levels were a significant independent predictor of impaired endothelial function, whereas triglycerides, blood pressure, and total, LDL and HDL cholesterol were not [9]. In patients with angina and positive exercise stress tests, coronary angiography showed that higher blood levels of ADMA and lower levels of L-arginine were associated with more severe atherosclerosis [10].
Among 116 middle-aged subjects with no symptoms of coronary artery disease, increasing blood levels of ADMA were significantly correlated with greater carotid artery thickness, as measured by high-resolution ultrasonography. Plasma ADMA was not associated with triglycerides or total, LDL or HDL cholesterol [11].
In patients with kidney failure, cardiovascular disease is a common cause of death. When Italian researchers followed 225 dialysis patients for almost three years, sixty-four percent of subsequent deaths were from cardiovascular causes. Blood ADMA concentrations were a strong and independent predictor of overall mortality and cardiovascular outcome [12].
When Your Body Says No to NO
What causes NO levels to drop, you ask?
Free Radicals.
Yes, those nasty little critters that directly attack our tissues also cause mayhem by depleting our bodies of NO. Free radicals directly inactivate NO, and they also convert NOS from an enzyme that converts L-arginine into NO into one that simply creates more free radicals! [13]
Our body is equipped with several key antioxidant enzymes that eliminate NO-depleting free radicals. Unfortunately, these can readily be exhausted by such factors as poor dietary habits, high blood sugar levels, and cigarette smoking. When concentrations of these vitally important antioxidant enzymes are deficient, then endothelial cell dysfunction and its resultant consequences are a virtual certainty. Luckily, there are several things we can do to bump up the levels of NO in our arteries.
Reason # 5,632 Why You Should Exercise Regularly
Exercise is well documented to reverse endothelial dysfunction, improve arterial blood flow, and even prevent excessive blood clot formation [14]. Exercise also causes HDL cholesterol levels to rise while total and LDL cholesterol levels fall, leading many researchers to assume that it lowers CHD risk by lowering cholesterol. Again, they’re wrong. By imposing moderate sheer stress on the vascular walls, exercise stimulates the release of NO. After as little as twelve weeks, the paradoxical vasoconstriction induced by acetylcholine in CHD patients is attenuated, blood flow improves, blood pressure is lowered, and antioxidant defenses are substantially bolstered( 15,16). In hypertensive patients, exercise also lowers blood pressure [17].
In an experiment with atherosclerosis-prone mice given an NOS inhibitor, arterial lesion formation increased over 270 percent in those that remained sedentary. The mice that ran on a treadmill twice daily for an hour at a time, however, had a rate of lesion formation similar to those not given the NOS antagonist [18]. In obese women with endothelial dysfunction, a one-year weight loss program of exercise, diet and behavioral counseling resulted in a minimum ten percent reduction in initial body weight. Accompanying this favorable body composition change was a substantial drop in inflammatory white blood cell levels and a dramatic improvement in endothelial function. In fact, after one year, a three-gram dose of L-arginine was able to elicit the same artery-widening response in the obese subjects as that seen in lean control subjects [19].
Obese men who undertake a similar program may receive an unexpected but very welcome side benefit. As part of a randomized clinical trial, fifty-five obese men with erectile difficulties lost weight by dieting and exercising and experienced improvements in penile function. No significant improvement was noted in the control group. After two years, seventeen men in the intervention group no longer met the criteria for erectile dysfunction compared to only three of the control subjects [20]. Losing excess weight can benefit a whole lot more than just your arteries!
Eat Your Antioxidants
Increases in NO levels may largely explain the reduced CHD risk produced by diets high in antioxidant-rich non-cereal plant foods. When healthy subjects consumed high doses of purple grape juice for fourteen days, blood platelet-derived NO production increased by an impressive 170 percent. Blood antioxidant activity rose, superoxide radical formation decreased, and blood platelet aggregation was inhibited, indicating that the antioxidants found in purple grapes reduce the risk of blood clot formation [21].
Vitamin E is a potent antioxidant found in especially high amounts in nuts and seeds. The vitamin E found in these foods is made up of a variety of compounds known as tocopherols and tocotrienols, and is especially high in gamma-tocopherol. Commercially available vitamin E supplements, on the other hand, contain predominantly alpha-tocopherol. When researchers compared the effects of a mixed tocopherol supplement that was high in gamma-tocopherol with an alpha-tocopherol supplement and a placebo, they found that both of the vitamin E supplements increased NO levels in healthy adults. The mixed tocopherol supplement, however, produced greater increases in NO and was also more effective in preventing blood platelets from clumping together [22]. These findings may explain why most clinical trials using alpha-tocopherol supplements have failed to reduce cardiovascular mortality. The highest concentrations of gamma-tocopherol can be found in sesame seeds, pecans, walnuts, pistachios and pumpkin seeds. Pine nuts, brazils and cashews also contain respectable amounts.
Human and animal experiments indicate that regular garlic intake may inhibit blood clotting and impair atherosclerotic plaque formation [23-25]. In healthy adults aged 50 to 80 years, aortic stiffness increased by a significantly lower amount among those who took at least 300 milligrams of a standardized garlic powder daily for two years compared to matched control subjects who did not take garlic [26]. Elevations in NO levels may help explain the pungent bulb’s beneficial cardiovascular properties; incubation of human tissues with garlic extract has shown it to increase nitric oxide synthase activity [27].
Blood Sugar and NO
In laboratory experiments, glucose directly attacks NO when it is exposed to human endothelial cells at levels similar to those seen in the blood of diabetic patients [28]. Lab studies also show that increased glycation (resulting from elevated blood sugar levels) causes red blood cells to bind more tightly with NO, preventing it from exerting its beneficial anti-clotting and artery-relaxing effects [29].
In studies with real live human subjects, high blood sugar levels quickly lower NO activity and produce rapid deterioration of endothelial function. When acute hyperglycemia was deliberately induced in healthy subjects via a glucose infusion, it took only thirty minutes for significant increases in blood pressure, heart rate, blood catecholamines, and platelet aggregation to occur, while blood viscosity significantly increased by sixty minutes. Blood flow in the legs was also measured, and found to be significantly impaired after ninety minutes [30].
To maintain healthy NO levels, keep your blood sugar level in the normal range. If it is high, use a carbohydrate-restricted diet (and the appropriate medication if necessary) to bring it back under control.
Cigarette Smoking: Just Say NO
If any of you reading this happen to smoke cigarettes—stop! Yes, I know, it’s easier said than done, but do it—any way you can. Along with becoming diabetic, obese, alcoholic or highly stressed, cigarette smoking ranks as one of the worst possible things you can do for your health.
After smoking a single cigarette, blood concentrations of NO plummet, as do the concentrations of important antioxidants like ascorbic acid, cysteine, methionine, and uric acid. They do not return to normal until sixty minutes later, so it is little wonder that cigarette smokers exhibit lower NO release, increased susceptibility to artery constriction and blood clotting, excessive free radical activity, greater adhesion of white blood cells to the vascular wall, and a frightening 250 percent jump in cardiovascular disease risk [31-39].
These detrimental effects of smoking are also observed in passive smokers, albeit to a lesser extent. Despite a strikingly consistent epidemiological relationship between passive smoking and cardiovascular disease, apologists for the tobacco industry claim that the link is still controversial [40-43]. Don’t be fooled; young adults exposed to environmental tobacco smoke display significantly impaired endothelium-mediated blood flow when compared to non-passive smokers. The extent of impairment is directly related to the degree of exposure to secondhand smoke [44].
To ascertain the effects of passive smoking on antioxidant defenses and free radical activity, Finnish researchers analyzed blood samples collected from healthy, nonsmoking subjects before and after spending thirty minutes in a smoke-free area or in a room for smokers. This relatively brief exposure to environmental smoke caused an acute decrease in blood ascorbic acid and antioxidant activity, increased LDL oxidation, and evidence of increased lipid peroxidation [45]. Researchers from the New York University Medical Center found that cockerels exposed to concentrations of environmental smoke equal to or even below that seen in bars experience accelerated arteriosclerotic plaque development [46].
The good news is that by throwing your cigarettes away and abandoning this destructive habit for good, your body quickly begins to reverse the damage caused by smoking. Japanese researchers have shown that smoking cessation leads to almost immediate improvements in NO levels and blood platelet function. They took twenty-seven healthy male medical students who smoked at least fifteen cigarettes per day for more than five years and randomly divided them into two groups. One group quit smoking for four weeks, while the second group quit for two weeks, but then resumed smoking at day fourteen. In both groups, blood platelet function and NO status significantly improved throughout the nonsmoking phase. In the group that resumed smoking at day fourteen, however, NO levels quickly returned to baseline levels, as did the tendency for platelets to clump together [47].
Chinese researchers found that blood samples from smokers showed initially significantly higher free radical concentrations at baseline, but after a year of complete smoking cessation these levels were no longer significantly different from those seen in non-smoking control subjects [48].
These improvements could quite literally save your life. In 2000, the Archives of Internal Medicine published a pooled analysis of prospective studies that examined the effect of smoking cessation after heart attack. A dozen studies, ranging in length from two to ten years and involving data from almost 6,000 patients in six countries, were included in the review. All twelve studies found that, on average, those who quit smoking after a heart attack nearly halved their risk of dying from a subsequent coronary episode when compared to those who kept smoking. The mortality benefit was consistent regardless of gender, duration of follow-up, location, and time period [49].
Keep Your NO Gas Tank Full
Compared to the gigantic amount of attention lavished upon cholesterol since the 1950’s, serious research into the cardiovascular effects of NO is a relatively recent phenomenon. Most people, including many medical and health practitioners, are completely unaware of the pivotal role this colorless gas plays in ensuring healthy cardiovascular function. Anything that depletes your body of NO is likely to increase your risk of heart disease and stroke, so be sure to keep your NO gas tank full by eating antioxidant-rich foods, exercising regularly, keeping your blood sugar level in the normal range, and avoiding the hell out of cigarette smoke.
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The Infection Connection
Do infections cause heart disease?
“Science is not just an end result, but an ongoing process of change and the willingness to reevaluate old beliefs (theories) in the light of new information.”
Tom Billings
In the days before sanitation, hygiene, and antibiotic use became commonplace, infection was the most prolific cause of death. Nowadays, when most people think of infections they tend to think of nasty short-term afflictions that can leave one feeling pretty rotten, but pose little long-term threat if attended to promptly. Thanks to some rather surprising new research findings, this mindset is currently undergoing a major shake-up.
A rapidly-expanding volume of research is implicating common infectious agents—including the respiratory bug Chlamydia pnuemoniae, the ulcer-causing Helicobacter pylori bacteria, herpes viruses such as cytomegalovirus and Herpes simplex, and even dental infections—as playing a direct role in the instigation and progression of CHD.
The most widely studied of these potential CHD-causing microbes is Chlamydia pneumoniae (C. pneumoniae), an extremely common source of respiratory infection. C.pneumoniae infection can vary in severity, sometimes producing little or no symptoms, other times causing life-threatening pneumonia or bronchitis. It is responsible for approximately ten percent of all pneumonia cases worldwide. In industrialized countries, approximately fifty percent of the population is in possession of C.pneumoniae antibodies by early adulthood. Men have a greater prevalence of antibodies than women, and reinfection throughout life appears to be common [1].
This ubiquitous bug first came under the CHD spotlight in 1988 when Finnish Professor Pekka Saikku and his colleagues observed a much higher prevalence of the newly-isolated Chlamydia TWR strain in CHD patients than among CHD-free controls [2]. In 1992, the same group of researchers reported that participants of the Helsinki Heart Study who suffered a fatal or non-fatal coronary event were much more likely to show antibodies to C.pneumoniae than men who remained event-free [3]. Since these seminal reports, dozens more published papers have reported that patients with cardiovascular disease have higher C. pneumoniae antibodies than healthy control patients [4]. A review of thirteen published studies in which researchers went hunting for the organism in arterial tissues showed that the organism could be detected in over half of all atheromas, but in only five percent of adjacent, lesion-free, arterial tissue samples [5]. Furthermore, researchers have found that C. pneumoniae can either initiate atherosclerotic lesions or cause exacerbation of existing lesions in both rabbits and mice [4].
Periodontal diseases, such as gingivitis and periodontitis, are chronic bacterial infections that affect the gums and bones supporting the teeth. In gingivitis, the gums redden, swell and bleed easily, but there is often little or no discomfort. Gingivitis is often caused by inadequate oral hygiene, and is reversible with professional treatment and good oral care at home. If gingivitis is left untreated, plaque can spread and grow below the gum line, resulting in periodontitis. In this condition, toxins produced by the bacteria in plaque irritate the gums, causing a chronic inflammatory response in which the tissues and bone that support the teeth are broken down and destroyed. Gaps form between the teeth and gums, which then become infected. As the disease progresses, these gaps deepen and even more gum tissue and bone are destroyed. Eventually, teeth can become loose and often have to be removed. Factors that promote periodontitis include cigarette smoking, stress, certain medications, diabetes, poor nutrition, pregnancy, and genetic susceptibility. Periodontitis is found in fifteen percent of all adults in the 21-50 age range, and in thirty percent of those over 50 years of age [6]. In the U.S., forty percent of all adults have lost some or all of their teeth as a result of periodontitis [7].
For people wishing to avoid CHD, a trip to the dentist is likely the last thing on their mind, but maybe it shouldn’t be; researchers have found a consistent link between poor oral health and increased cardiovascular disease risk. One of the earliest studies in this area was a comparison of oral health in 100 heart attack patients with a similar number of randomly selected controls; dental health was significantly worse in the heart attack patients than in the controls [8].
A twelve-year follow-up study of over 45,000 male health professionals initially free of cardiovascular disease found that subjects with a history of periodontal disease had a forty-one percent greater risk of CHD than those without. The loss of one or more teeth during the follow-up period imparted a similar CHD risk increase [9]. When researchers from the School of Dental Medicine at the State University of New York in Buffalo examined fifty human atheroma specimens, they found that forty-four percent were positive for one or more strains of periodontal bacteria [10]. A similar experiment by Canadian researchers detected periodontitis-causing bacteria in over half of the carotid atheroma samples they tested [11]. These observations show that periodontal bacteria can indeed make their way from the oral cavity into the bloodstream, where they may proceed to wreak havoc on our arteries.
Some scientists believe that infectious agents may promote CHD by directly attacking the arterial wall, by promoting inflammation and blood clot formation, and by triggering plaque rupture [12,13].
It is a well-established fact that viral infections can attack the heart, leading to conditions such as cardiomyopathy, so it is not exactly a huge leap of faith to assume that infections could do the same to our arteries. Conclusive proof that infections cause CHD must come from controlled trials with human subjects. Obviously, deliberately infecting human subjects with harmful microbes so that their subsequent coronary event rates can be compared with an infection-free control group is out of the question. The best alternative devised so far is the administration of antibiotics to antibody-positive CHD patients in randomized, placebo-controlled trials. Numerous such trials have been conducted, with mixed results; some have shown a reduction in coronary events in patients randomized to receive antibiotic treatment while others have shown no difference [14,15].
The largest study to date, the WIZARD trial, randomized 7,747 heart attack patients who tested positive for C.pnuemoniae antibodies to receive either a three-month course of the antibiotic azithromycin or placebo. Overall, the result was disappointing; after an average follow-up of fourteen months, there was a non-significant seven percent reduction in cardiovascular outcomes (death, recurrent heart attack, re-vascularization operations, and hospitalization for angina) among the antibiotic recipients. However, among certain sub-groups, the results were indeed promising; among antibiotic-using diabetics, there was a nineteen percent reduction in risk of cardiovascular events, while in current smokers, risk was reduced by twenty-four percent. In patients who had diabetes and smoked, those taking azithromycin had an annual event rate of 14.6 percent, compared to 53 percent for those taking placebo, a noteworthy difference [16]. Both diabetes and cigarette smoking substantially increase one’s susceptibility to infection [17,18]; in the Third National Health and Nutrition Examination Survey, H.pylori infection in diabetic men was significantly associated with CHD prevalence, but not in non-diabetic men [19].
There are a number of problems with the antibiotic trials conducted so far. In some of the trials, researchers did not even test to see if the antibiotic treatment actually eradicated the infection being treated. In others, testing showed that antibodies to the infection were not significantly reduced after antibiotic treatment. Obviously, if the infection is contributing to patient’s coronary disease, little will be achieved from a therapy that fails to eradicate the responsible microbe.
The importance of ascertaining the effectiveness of antibiotic treatment was highlighted by Spanish researchers when they randomized H.pylori-positive patients to receive either a seven-day course of omeprazole, amoxycillin and metronidazole or placebos. After one year, there was no significant difference in coronary event rates between the antibiotic and placebo groups. However, one-third of the antibiotic-treated patients were still positive for H. pylori. The researchers then re-analyzed event rates according to H.pylori status and discovered that there was indeed a marked difference. Coronary events recurred in 55 percent of patients with persisting H. pylori infection compared 25 percent of patients in whom H. pylori was either absent or eradicated [20].
Beasts of Burden
Another potentially confounding factor is the fact that is that it is one’s total infectious burden that is the most important determinant of microbe-induced cardiovascular disease risk, not just the presence of any single bacteria or virus. In a representative study, 233 patients at a Washington DC cardiovascular research unit underwent coronary angiography to determine the presence of coronary artery disease, then were tested for a variety of bacterial and viral antibodies. The prevalence of CAD was 48, 69, and 85 percent in individuals with antibodies to two or less pathogens, to three or four pathogens, and to five pathogens, respectively. A similar association was also detected between increasing pathogen burden and C-reactive protein levels [21]. As such, future trials seeking to reduce the incidence of CHD via antibiotics should take each patient’s overall burden of infectious agents into account.
Research examining therapeutic treatment of infections in cardiovascular patients is still in its infancy. The best strategy at this point is to strengthen one’s immune system through healthy living and eating in order to avoid infections in the first place, and to increase the body’s resilience to any infections that do take hold. For those who have already succumbed to CHD and wish to discuss the role of antibiotic therapy with their doctor, clinical research indicates that certain antibiotics may be best left out of the discussion. Three clinical trials have observed increased cardiovascular and/or overall mortality in patients given the drug clarithromycin, while a large study of Medicaid patients revealed a doubling in the death rate from sudden cardiac mortality among those currently using erythromycin [22-25].
Flu Vaccine for CHD Prevention?
Deaths from cardiovascular disease tend to be much higher in winter, a phenomenon that appears to be largely due to influenza outbreaks [26]. Researchers have also observed that cardiovascular mortality increases during influenza epidemics. This increase occurs abruptly with no lag period, a pattern that strongly supports the contention that infections may promote acute cardiac events by stimulating blood clot formation in coronary arteries [27-29]. In case-control studies, influenza vaccination has been associated with a substantially reduced risk of heart attack, stroke and cardiac death [30-34].
In 2002, Argentinian researchers set out to test the possibility that influenza vaccines may improve the clinical outlook of heart attack patients. In a controlled pilot study, they randomized 301 patients to serve either as controls or to receive a single flu vaccination injection. After one year, recurrent heart attacks, re-hospitalization, and death rates were all lower in the vaccine group. Cardiovascular death had occurred in twenty-six (seventeen percent) of the controls, but only nine (six percent) of those who had received the flu shot (one patient in each group died from non-cardiovascular causes) [35].
Prevent Infection-Related Heart Disease—Raise Your Cholesterol!
If and when future trials confirm the infection hypothesis, it will be a moment of great irony in the history of cardiovascular research. There is now compelling evidence to show that low cholesterol levels increase the susceptibility to infectious disease, while high cholesterol levels appear to protect against infection! Before we discuss the research in this area, let’s quickly look at some of the different types of microbes that may be affected by blood cholesterol levels.
Scientists often refer to different bacteria strains as ‘Gram-negative’ or ‘Gram-positive’. Gram-negative organisms include Salmonella, Shigella, Escherichia coli and Pseudomonas, while Gram-positive organisms include Staphylococcus, Streptococcus, Clostridium and anthrax. These alternate categories arise from differences in the structure of these organisms’ cell membranes. The cell membranes of gram-negative organisms contain what is known as endotoxin, or lipopolysaccaride (LPS), while Gram-positive microbes contain lipoteichoic acid (LTA). LPS and LTA are the virulent factors that trigger the inflammatory response and cause much of the unpleasant symptoms of infection.
In laboratory experiments, LPS and LTA rapidly bind to and are subsequently inactivated by HDL and/or LDL [36-39]. In addition, Staphylococcus aureus alpha-toxin, a toxin produced by most strains of Gram-positive Staphylococcus bacteria that causes damage to a wide variety of cells, is bound and almost totally inactivated by LDL [40]. When specially bred hypercholesterolemic mice are injected with Gram-negative bacteria, they experience a significantly lower and delayed mortality than normocholesterolemic control mice [41]. When low cholesterol levels are induced in rats by administering 4-aminopyrolo-(3,4-D)pyrimide (which prevents the liver from secreting cholesterol) or estrogen, they are accompanied by markedly increased endotoxin-induced mortality. Administration of a cholesterol and triglyceride mixture prior to infection reduces the rats’ mortality substantially [42].
In 1996, Dutch researchers reported on an experiment involving some rather brave subjects. Eight healthy male volunteers were studied on two occasions, separated by a ‘wash-out’ period of six weeks. On one occasion the subject was given an infusion of HDL then injected with Escherichia coli endotoxin, on the other a placebo infusion was given prior to administration of the endotoxin. Compared to placebo, the HDL infusion dramatically reduced the endotoxin-induced inflammatory response and lowered the prevalence of flu-like symptoms, including chills, nausea, vomiting, myalgia and backache [43].
When healthy adult men with a low cholesterol average of 151 mg/dl were compared with similar-aged men whose total cholesterol averaged 261 mg/dl, the former showed evidence of markedly lower immune function. Relative to the high cholesterol group, the hypocholesterolemic men had significantly fewer circulating lymphocytes, fewer total T cells, and fewer CD8+ cells, all important components of the body’s infection-fighting arsenal [44]. In men with high cholesterol, mononuclear cells (lymphocytes and monocytes) exerted a far more robust immune response than those in men with lower cholesterol levels [45]. During acute infections, cholesterol synthesis increases, but the disappearance rate of cholesterol from the bloodstream is also increased, probably explaining why total cholesterol may either go up or down in an unpredictable manner during the course of various infectious diseases [46,47].
A vast sum of epidemiological evidence supports these laboratory findings. A pooled analysis of nineteen prospective studies, presented at the NHLBI’s Conference on Low Blood Cholesterol and Mortality in 1990 and including 68,406 deaths, found that as total cholesterol went down, mortality from respiratory and gastrointestinal diseases—most of which are initiated by infectious organisms—went up. It is unlikely that the low cholesterol levels were due to these diseases because the inverse correlation remained even after excluding deaths that occurred during the first five years [48].
In a more recent study of over 120,000 men and women followed for fifteen years, a strong inverse association between baseline total cholesterol and the risk of being admitted to hospital due to an infectious disease was observed. Total cholesterol was inversely and significantly related to urinary tract, venereal, musculoskeletal, and overall infection incidence among men; and to urinary tract, all genito-urinary, miscellaneous viral infections, and overall infection incidence among women. Again, the significant inverse association with all infections persisted after excluding the first five years of follow-up [49].
Among 2,446 unmarried men with a self-reported history of sexually transmitted disease or liver disease, up to fourteen years of follow-up showed that those with total cholesterol levels below 160 had a sixty-six percent greater relative risk for HIV infection than men with cholesterol levels between 160 and 199. A similar excess risk of AIDS and AIDS-related death was observed. It’s unlikely that the lowered cholesterol levels were due to HIV itself because those diagnosed with HIV during the first four years were excluded from the calculations [50]. An inverse association between total cholesterol and AIDS mortality was also found in a follow-up of the MRFIT screenees [51].
Low cholesterol levels are also predictive of decreased survival among patients with postoperative abdominal infections, chemotherapy patients with very low white blood cell counts (who run a high risk of dying from bacterial infections), and edematous chronic heart failure who show raised plasma concentrations of bacterial lipopolysaccharide [52-54].
Remember that most cardiovascular events occur in the elderly. The overwhelming majority of prospective studies involving elderly people show that elevated cholesterol levels do not raise their risk of CHD or stroke [55-75]. In fact, many of these studies show that raised cholesterol levels in senior citizens are predictive of increased survival and greater longevity. It’s no secret that immune function declines with age, and that the elderly are more susceptible to infection-related mortality. Among a cohort of 724 Dutch seniors, mortality was significantly lower among those whose total cholesterol was 251 mg/dl (6.5 mmol/l) or greater than those with a cholesterol level of 193 mg/dl (5.0 mmol/l) or less. Each 39 mg/dl (1 mmol/l) increase in total cholesterol among this group corresponded to a fifteen percent decrease in overall mortality. This improved survival was due in large part to a significant reduction in death from infectious disease and cancer [74].
Considering the available evidence, doing everything you can to avoid succumbing to chronic infections seems a very wise strategy. There are numerous strategies that can be implemented towards this end:
 
	Avoid high blood sugar, refined carbohydrates, polyunsaturated vegetable oils, deficient dietary protein intakes, smoking, recreational drugs, excessive alcohol, insufficient sleep, and make every attempt to minimize exposure to both acute and chronic stress, as all these have been repeatedly shown to impair the immune system’s response to invading pathogens [76-95].

Minimizing exposure to pathogens in the first place is also very important:
 
	Wash your hands thoroughly before preparing and consuming food and after visiting the restroom (it’s amazing how many folks don’t do this), adhere to a daily oral care routine that includes brushing and flossing, avoid promiscuity and practice safe sex, be uncompromising about eating only the freshest perishable food (if in doubt, throw it out), and stay as far away as possible from coughing, sneezing and wheezing work mates!

In the next chapter, we’ll look at a nutrient that may hold the key to unraveling one of the great unsolved medical mysteries: why premenopausal women have far lower rates of CHD than similarly aged men.
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The Irony of Iron
Can you get too much of a good thing?
“In nature, there are neither rewards nor punishments—there are consequences.”
Robert G. Ingersoll
Ladies and gentlemen, in terms of preventing coronary heart disease, this is probably the most important chapter of the book, so please pay close attention.
The Premenopausal Paradox
In most modernized countries, premenopausal women have far lower rates of CHD than their age-matched male counterparts. In fact, they have the lowest overall mortality rate of any adult group. You are now about to learn why, and how you can replicate this advantage even if you are a postmenopausal female or the proud owner of a prostate.
For many years now, scientists around the world have been perplexed by the lower CHD risk experienced by premenopausal women. Because the risk of heart disease increases dramatically after menopause, it was long believed that the hormone estrogen conferred favorable cardiovascular benefits. In fact, some researchers were so convinced of estrogen’s protective properties that they conducted clinical trials in the early sixties examining the effects of estrogen therapy in men. This line of investigation was short-lived; not only did estrogen fail to prevent CHD, many of the hapless gents in these trials experienced feminizing side effects that included impotence and gynecomastia (breast growth).
Researchers quickly gave up on the idea of employing estrogen as a weapon against CHD in men, but remained convinced that it explained the lower risk of CHD in premenopausal women. On the basis of such conviction, millions of women around the world began taking hormone replacement therapy for the prevention of heart disease, despite fears that it could potentiate hormone-dependent malignancies such as breast cancer.
In 2002, the popularity of hormone replacement therapy (HRT) suffered a massive blow when the results of two large-scale clinical trials using estrogen and progestin were published. One of these showed no reduction in either primary or secondary CHD events in women taking the two hormones, while another was stopped early after researchers observed an increase in CHD, stroke and breast cancer in the HRT group [1,2]. In 2004, the published results of a trial using estrogen only also failed to show any protection against CHD [3].
It shouldn’t have taken a series of multi-million dollar trials to drive home the untenable nature of the estrogen hypothesis. Back in 1978, researchers published a paper from the Framingham study revealing a critical finding: When a pre-menopausal woman had her uterus (the component of a female’s reproductive organs that sheds its lining and loses iron-containing blood each month) surgically removed but kept her estrogen-producing ovaries intact, her risk of heart disease rose just as sharply as similarly-aged women who underwent hysterectomies removing the uterus and ovaries[4].
So much for the protective effect of estrogen.
The failure of estrogen replacement to reduce cardiovascular incidence should come as little surprise. Any belief that estrogen, the dominant sex hormone in females, confers protection against heart disease in women, yet testosterone, the dominant sex hormone in males, fails to provide cardio protective effects in men defies logic. This is especially so in light of the abundant evidence showing high testosterone levels are a boon to male health and vitality. As with vanishing estrogen output in women, declining testosterone levels in men are closely linked to many of the deleterious effects of the aging process. If estrogen protects women from heart disease, then there is no reason to conclude testosterone would not do the same for men.
So what’s the real reason behind the low rates of CHD enjoyed by premenopausal women?
The Iron Connection
High estrogen levels are not the only way in which the biochemistry of premenopausal females differs markedly from that of males. Up until menopause, women regularly menstruate, a process that results in significant blood loss. As this blood is shed from the body, so too are substantial quantities of the mineral iron.
A highly accurate and widely used indicator of bodily iron status is serum ferritin, which measures the concentration of iron in the blood. In teenage males and females, serum ferritin levels average around 21-23 mcg/l. This rises to around 94 mcg/l in males aged 18-45, and 124 mcg/l in men over 45, but remains in the vicinity of 25 mcg/l among premenopausal women. After menopause, where the CHD risk in females rises to match that experienced by males, the average serum ferritin level is around 89 mcg/l [5,6].
With advancing age, iron stores in males steadily rise from the teenage level because the body has few outlets for disposing of excess iron. This characteristic may have been advantageous to Paleolithic humans, where certain factors acted in concert to challenge their iron status, including the highly-active Stone Age lifestyle and infection with iron-depleting parasites, especially hookworm (hunter-gatherer populations, and individuals in developing countries, are often afflicted with hookworm, which can double and even triple daily iron losses [7,8]).
Most people are aware of the consequences of insufficient iron intake, but few realize that excess iron can act as a potent pro-oxidant—that is, a promoter of harmful free radical activity. A high bodily iron level has been implicated as a possible culprit in the development of cancer, diabetes, and CHD.
In 1981, South Carolina scientist Jerome L. Sullivan, M.D., Ph.D., proposed that decreased iron stores could explain the low incidence of CHD in premenopausal women [9]. Sullivan cited the Framingham observation that women of child-bearing age who underwent hysterectomy—which brings menstruation to a permanent halt—suffered a marked increase in CHD, even when their ovaries (which produce most of a woman’s estrogen) were left intact.
For over a decade, Sullivan’s hypothesis was largely ignored by cholesterol-obsessed CHD researchers and health authorities. Things began to change in 1992 when Finnish Professor Jukka Salonen and his team published the results of the first epidemiological study which supported Sullivan’s theory [10]. Salonen and his colleagues had followed almost two thousand men aged 42-60 years, with no symptoms of CHD at initial examination, for an average of three years. After adjusting for a multitude of possible confounding factors, men with a serum ferritin reading greater than or equal to 200 mcg/l had a 2.2-fold relative risk of heart attack compared with men sporting lower blood ferritin levels.
However, since the publication of this hallmark study, scores of researchers have performed similar investigations with wildly conflicting results. Some have found evidence of a harmful link between iron and CHD, some have found no relationship, while others have even detected protective associations [11].
By now, readers should hardly need reminding of the many limitations of epidemiological research. Most prospective studies have attempted to ascertain the relationship between iron and CHD risk by using a single measurement of iron status at baseline. Even levels of serum ferritin, regarded as the most reliable marker of iron status, can fluctuate markedly within individuals over time. Consequently, it is possible that the true relationship between iron and CHD risk—be it positive, negative or neutral—has been masked by the failure to monitor long-term iron status.
Furthermore, most of these studies utilized cut-off points for serum ferritin levels that were likely far too high to detect any benefit. The oft-used cut-off point of 100 mcg/l, for example, is still well above the mean level of 89 mcg/l in post-menopausal women— a level accompanied by significantly greater CHD risk than that seen in premenopausal women, whose average serum ferritin is only 25 mcg/l.
Back to the Lab
Given that iron is well-known to possess potent pro-oxidant effects, it is hardly unreasonable to suspect that high bodily iron stores could increase one’s risk of free radical-mediated diseases [12].
Hemochromatosis, or iron overload, is a well-recognized condition that most commonly results from an inherited disorder of iron metabolism. Like many nutrients, iron is absorbed from the diet through the small intestine, and the amount absorbed is determined by the body’s requirements. Individuals with hereditary hemochromatosis absorb more iron than their body needs. Because the body does not have any way to increase excretion of this excess iron, a gradual build-up in tissues and organs occurs. Complications include arthritis, diabetes, liver cirrhosis, alterations in skin pigmentation, cardiac arrhythmias and heart failure.
Animal Studies
Studies with animals support the notion that excess iron has a destructive effect on cardiovascular health. When Taiwanese scientists fed either high-iron or low-iron diets to a special atherosclerosis-prone strain of mice for three months, they observed that cholesterol concentrations remained similar on both diets. However, lipoproteins isolated from the iron-restricted group were much less prone to oxidation, indicating that the low-iron diet reduced free radical activity. When the researchers inspected the animal’s arteries, they found that the atherosclerotic lesions seen in mice fed a low-iron diet were significantly smaller than those found in their cousins on the high-iron diet [13].
More recently, the same group of researchers observed that atherosclerotic lesions in both young and old mice placed on low-iron diets showed substantially greater collagen content, making them less likely to rupture [14].
These cardiovascular effects appear to be largely free radical-mediated, and may therefore be prevented in rodents by ensuring they receive a high antioxidant intake. When rats were given identical diets that differed only in iron content, researchers observed that increased iron intakes produced greater levels of lipid peroxidation and depleted blood levels of antioxidants, as expected. However, adding antioxidants to the rats’ drinking water attenuated these effects, raising the possibility that differences in antioxidant intake may also help explain the on-again, off-again epidemiological relationship observed between iron and cardiovascular disease [15].
Human Studies
What about controlled human studies? What do they tell us about iron’s impact upon our hearts and arteries?
Well, in CHD patients and diabetics with endothelial dysfunction, marked improvements in blood flow are observed after administration of deferoxamine, an iron-binding agent that reduces blood iron levels. When a nitric oxide (NO) inhibitor is co-administered with deferoxamine, no improvement in blood flow is observed, indicating that iron possesses the ability to inhibit NO release [16,17].
Iron-binders are not the only way to reduce bodily iron levels; phlebotomy (blood withdrawal) can also be used to lower iron stores. Diabetic patients who had 1,500 milliliters of blood drawn over a two-week period showed greatly improved arterial dilation for as long as four months after the procedure. Insulin sensitivity also improved markedly, indicating a beneficial effect of the iron-depletion procedure on glycemic control [18,19].
Another group of researchers subjected type 2 diabetics and glucose-intolerant individuals to repeated phlebotomy, with an eye to bringing their blood iron levels as low as possible without inducing actual iron deficiency. When this goal was achieved, the researchers proceeded to measure the patients’ blood glucose control and several other markers of cardiovascular disease risk. The iron depletion procedure significantly reduced blood glucose and insulin responses to oral glucose testing, as well as blood levels of fibrinogen and glycosylated hemoglobin (HbA1c). Also noteworthy is the fact that iron depletion increased HDL cholesterol levels while lowering LDL and total cholesterol levels [20]. Here again we have another demonstration of how changes in blood cholesterol are likely to be a mere side effect of underlying processes that really do impact upon heart disease progression.
In addition to improving arterial function and blood glucose metabolism, reducing iron stores may also be highly beneficial for patients suffering from liver disorders. A study of patients with non-alcoholic fatty liver disease who underwent repeated phlebotomy experienced substantial reductions in the key liver enzyme serum alanine aminotransferase (ALT), suggestive of improved liver function. Significant improvements in blood glucose metabolism were also observed [21].
What about CHD? In 2000, researchers published the results of a pilot study examining the utility of iron depletion in the secondary prevention of CHD. Pilot trials are small, preliminary endeavors that seek to establish whether it is worthwhile conducting subsequent larger trials. In this instance, the three-month Iron (Fe) and Atherosclerosis Study (FeAST) did indeed obtain results warranting further study. Among vascular disease patients who had sufficient blood removed to reduce their average serum ferritin level from 125 mcg/l to 52 mcg/l, only one (3.4 percent) experienced an adverse cardiovascular event (angioplasty). In the control group, eight patients (42 percent), experienced heart attack, heart failure, unstable angina, or dysrhythmia (a type of abnormal and potentially fatal heart rhythm) [22].
As a result of these promising findings, the researchers went ahead with a much larger and longer trial, the results of which were published in 2007. Over 1,200 patients were recruited into the study, and after a mean follow-up of 4.5 years there was a 15% reduction in overall mortality and a 12% reduction in the composite endpoint of death and non-fatal heart attack and stroke. However, the differences were not statistically significant, something the researchers postulated may have been due to smaller than expected sample size and a high dropout rate in both groups. Because there was no statistically significant difference in the overall results, the trial was roundly reported in the media as a failure.
It seems the journalists who wrote these media articles didn’t bother to read the study in depth. If they did, then they missed a crucial detail; when the researchers looked at the interaction of age with iron-lowering treatment, a dramatically different picture emerged. In the youngest age quartile (ages 4361), there was an impressive 53% reduction in overall mortality and a 59% reduction in the composite endpoint of death and non-fatal heart attack and stroke. In this instance, the differences were indeed statistically significant [23].
The ability to halve overall mortality in tightly controlled research—in any age group—is the kind of result other CHD interventions can only dream about, and these findings cry out for confirmation from even larger trials. However, the lackluster response so far would indicate the medical world, having stumbled upon perhaps the most important instigator of CHD—not to mention a relatively simple and low-cost intervention with massive potential—has simply picked itself up, dusted itself off, and waddled on like nothing ever happened.
A subsequent report by the same researchers found that, in addition to lowered CHD risk, there was also a significantly lower incidence of cancer among those with reduced iron levels. Patients in the iron reduction group were 35% less likely to develop cancer. Among the study participants who did develop cancer, those in the iron reduction group had 61% lower cancer-specific and 51% lower all-cause mortality, respectively [24]. Again, these promising results were largely ignored by the media.
If You’re Going to do Something, Do it Properly
Regarding the age discrepancy in the CHD results, the question that begs asking is: Why would iron-lowering work in younger folks but not older folks?
One possible explanation is that the older subjects had more advanced disease and that, after a certain age, iron-induced damage may pass a threshold level where repair and reversal of damage becomes an increasingly slim prospect. As the researchers wrote “Thus, potentially preventable and reversible free radical damage relatively early in the course of atherogenesis may lead to advanced disease that is unresponsive to reduction in iron burden.”
But before we write off iron-lowering for the elderly, let’s take a close look at a jumbo-sized flaw in the study that—despite its pivotal importance—seems to have gone largely unnoticed. The original FeAST pilot study design set out “to have blood drawn to reduce body iron stores to an equivalent ferritin level of approximately 25 ng/mL ”. Although they fell short of this target, with a mean serum ferritin in the phlebotomy group of 52 mcg/l, the patients receiving iron reduction still enjoyed a significant reductions in cardiovascular morbidity.
Fast forward to the larger trial, in which “phlebotomy was scheduled at 6-month intervals so that appropriate volumes of blood were removed repeatedly throughout follow-up to achieve trough ferritin levels of approximately 25 ng/mL and peak ferritin levels prior to the next phlebotomy episode of approximately 60 ng/mL, a range presumed to be optimal.”
This intended target range was simply not achieved. Serum ferritin was reduced from an average of 122 mcg/l to 80 mcg/l, miles above the lower target of 25 and significantly higher than the maximum 60 mcg/ml. In fact, the 80 mcg/l average seen in this study was not much lower than the mean 89 mcg/l seen in postmenopausal women whose CHD risk has already risen to match that of men the same age. What’s truly remarkable about this study is that there was any mortality and morbidity reduction at all in elderly participants and such a sizable reduction in the younger folks, despite the woefully insufficient reduction in iron stores. The potential held by iron-lowering when administered correctly boggles the mind, yet the health establishment is still pretty much blind to the role of supposedly ‘normal’ iron levels in debilitating and deadly diseases such as CHD and cancer.
As such, you’ll need to educate yourself about the important role of iron in health and disease. Along with reviewing the research cited in this chapter, I strongly recommend you read the outstanding book Exposing the Hidden Dangers of Iron by Weinberg and Garrison (Cumberland House Publishing). Written for medical professionals but easily accessed and understood by laypeople, this gem answers almost every question you could possibly think of regarding iron and iron reduction. I am not exaggerating in the slightest when I refer to it as one of the best and most important popular-format health books ever written.
So…What to Do About Iron?
Before acting upon any of the iron-lowering suggestions that follow, you must ascertain your current iron status, which can be readily achieved by having your doctor order a simple serum ferritin blood test. The ‘normal’ range for serum ferritin is 12-300 mcg/l for males and 12-150 mcg/l for females.
Be forewarned: even if your test results show serum ferritin levels at the high end of the standard range, your doctor is likely to tell you that your iron status is ‘perfectly normal’. Most doctors remain blissfully unaware that reducing serum ferritin levels to the low end of the normal range has, in clinical studies, brought about significant improvements in blood glucose control, liver function, kidney disease and even cardiovascular outcomes.
The standard procedure for lowering elevated blood iron levels is phlebotomy. Unfortunately, given the current poor state of knowledge among most physicians about the adverse effects of ‘high-normal’ levels of iron, few will be prepared to arrange a course of regular blood withdrawal unless your serum ferritin level clearly exceeds the upper limit.
One way in which you can have blood regularly drawn without too much fuss is to become a blood donor. However, standard blood donation procedures only allow the withdrawal of a maximum of 500 milliliters of blood every eight weeks. Depending on your initial serum ferritin level, this may be too infrequent to produce any meaningful reduction in iron stores. In one experiment, an average total of three 500 milliliter withdrawals, performed every two to four weeks, was required to reduce mean serum ferritin levels from 85 mcg/l to 27 mcg/l [25]. In another, an average of seven to eight 500-milliliter withdrawals every two to four weeks was required to lower serum ferritin levels from 272 mcg/l to 14 mcg/l [20].
The above observations may explain why research examining the effect of donating blood on cardiovascular disease risk has yielded conflicting results. While some highly publicized studies have found a lower risk for blood donors, others have not [26-30]. Depending on the donor’s initial iron status and the frequency of withdrawal, standard blood donation may not consistently lower serum ferritin levels sufficiently to provide any meaningful protection against cardiovascular disease [31].
For those who cannot or will not give blood, or for whom standard blood donation occurs too infrequently to keep serum ferritin levels at a low level, there exists another option. This involves use of a substance known as IP-6, or inositol hexaphosphate. IP-6, which occurs in foods and is more commonly known as phytic acid or phytate, possesses the ability to bind to iron and promote its excretion from the body. While IP-6 supplements have been used empirically to lower iron stores, little published data exists on their use in humans. If laboratory studies are anything to go by, IP-6 may be a more potent iron-binder, and a more effective inhibitor of iron-induced free radical formation, than the more widely used drug deferoxamine [32].
In animal studies, phytic acid has also shown benefits against leukemia, breast, colon, liver, prostate and skin cancers [33]. Phytic acid is commonly found in whole cereal grains and legumes, but please do not try and prevent cancer by eating more of these foods; in rodents, purified IP-6 dramatically reduces tumor incidence, whereas high cereal fiber diets providing a similar amount of IP-6 do not [34,35]. In human trials, increased wheat fiber intake has failed miserably to protect against colon cancer or adenomatous polyp formation [36].
If you decide to try IP-6, don’t start taking it every day for the rest of your life; use it only in short-term cycles, the length of which must be ascertained by monitoring one’s serum ferritin status. Suggested dosages range between 1.6 to 2.4 grams per day. To minimize IP-6’s interference with the absorption of other important minerals, take it away from food on an empty stomach—first thing in the morning is ideal. Supplementation of your diet with minerals including magnesium, zinc, calcium, and selenium (but obviously not iron) whilst using IP-6 is especially important.
Regular serum ferritin tests will be necessary to determine just how effectively your IP-6 dose is lowering your iron levels. If you have any sign of renal impairment, the use of IP-6 should be approached with caution, as the iron it ejects from the body will need to pass through the kidneys.
How Low Should You Go?
How low should you aim to go when reducing elevated serum ferritin levels? At present, there is no consensus as to what constitutes and ‘ideal’ level of serum ferritin. We do know that premenopausal women, with an average serum ferritin reading of 25 mcg/l, suffer a very low rate of CHD. When this rises to 89 mcg/l after menopause, their CHD risk quickly rises to match that of similarly aged males. The promising results of the FeAST pilot trial were achieved by lowering mean serum ferritin levels from 125 mcg/l to 52 mcg/l, while the subsequent larger trial, which saw impressive benefits only in the younger age category, reduced serum ferritin from an average of 122 mcg/l to 80 mcg/l.
Another trial produced significantly lower morbidity and mortality in diabetic kidney patients by reducing average serum ferritin levels of 301 mcg/l to 36 mcg/l [37]. Some health agencies have decreed a cut-off point for iron deficiency of 15 mcg/l, while others have set the upper limit of deficiency at 20 mcg/l. Given the currently available evidence, maintenance of serum ferritin levels between 25-50 mcg/l seems the most prudent course of action in sedentary individuals (highly active athletes may benefit from slightly higher levels but, unfortunately, research into the effects of repeated phlebotomy on athletes is virtually non-existent).
Iron and Exercise
Exercise greatly increases the utilization of iron, and may thus help prevent the build-up of high bodily iron stores. A Finnish study showed that men who exercised more than 2.6 hours each week, or more than three times per week, had a seventeen to twenty percent lower serum ferritin concentration than those who did not [38].
Generally speaking, the higher the frequency of training, the lower the serum ferritin levels; a study of highly active men found that mean serum ferritin levels were 86 mcg/l in those training four times per week, 49 mcg/l in those training seven to nine times per week, and 31 mcg/l in those training ten to fourteen times per week [39].
The effect of exercise on iron status may also contribute to the reduced cardiovascular mortality that is associated with higher levels of physical activity [40].
Before You Iron Out the Iron…
It must be noted that there are certain groups for which this low-iron approach may not be suitable, most notably pre-menopausal women. In this group, iron deficiency is common, as evidenced by a high frequency of serum ferritin readings under 20 mcg/l. A recent, randomized, double-blind Swiss study of women aged between 18-55 who had sought medical advice for fatigue, found that most of the women had low blood concentrations of iron. After four weeks, a significantly greater number of women receiving iron supplements reported a decrease in fatigue symptoms than those receiving placebo [41]. Australian women complaining of fatigue showed similar improvements when treated with either iron supplements or a high-iron diet [42].
Because exercise increases the need for iron, and because iron deficiency is not uncommon among female athletes, physically active premenopausal women should be especially careful about getting enough of this mineral. Researchers have shown that iron-deficient women experience greater fitness gains in response to endurance exercise when receiving extra iron [43].
Women looking to boost their iron status should look to meat, especially red meat, as it is the richest dietary source of readily absorbed iron. When the iron status of previously sedentary women was challenged with twelve weeks of aerobic exercise, a high red meat diet protected iron stores more effectively than iron supplements [44]. Trying to boost one’s iron status with plant foods and dairy products won’t work; individuals on lacto-ovo vegetarian diets consistently exhibit lower blood levels of iron, even when consuming similar total amounts of this mineral as omnivores [45-47]. It is highly ironic that young women are the group most likely to shun red meat, but also the group most likely to benefit from its consumption [48].
To avert the possibility of fatigue, individuals engaged in strenuous exercise or competitive sport may need to have a smaller volume of blood withdrawn at each donation. Blood withdrawal shortly before an important competitive event or during intense phases of training should be strictly avoided. Alternatively, highly active individuals may prefer to use IP-6, which will bring iron levels down at a more gradual and sustained rate. Again, it is very important that highly active people fortify their non-iron mineral intake whilst using IP-6.
Know Your Iron Status
When it comes to iron, the research shows that you can indeed get too much of a good thing. Every individual seeking to avoid heart disease should be aware of their iron status; along with measurement of one’s blood sugar status, this may provide useful diagnostic information that no amount of cholesterol testing could ever dream of delivering.
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Disrobing the Drug Myth
Do drugs really provide the most effective protection against CHD?
“A wonder drug is a drug you take and then wonder what it is going to do to you.”
Author unknown.
I’m sure you’ve heard it: The claim that by popping those miraculous golden drugs known as statins, your risk of succumbing to heart disease will be slashed by a massive one-third! According to drug company-sponsored spin doctors, taking statins is the most powerful thing one can do to reduce the occurrence of CHD.
Not true.
When Statins Work—and When They Don’t
Take a good look at Table 23 a, which lists the major controlled, randomized clinical statin trials conducted as of mid-2006 [1-14]. It shows that among people with CHD or considered to be at high risk of CHD, the effect of statins on the incidence of CHD mortality ranges from virtually nil (in the ALLHAT trial) to a noteworthy forty-six percent (the LIPS trial). The reduction in overall mortality produced by statins ranges from none (ALLHAT) to twenty-nine percent (the 4S trial). As Table 23 a clearly shows, statins can in no way be guaranteed to produce a one-third reduction in CHD or all-cause mortality in high-risk patients. Nor can they be counted on to reduce overall mortality in stroke patients; while the SPARCL study showed a twenty percent reduction in cardiovascular mortality, there was no reduction in overall mortality.
Now, let’s take a look at the studies that involved healthy people with the nondisease of ‘hypercholesterolemia’. The first of these, the EXCEL trial, provides no figures for CHD mortality, but did report that overall mortality in the four groups taking various doses of lovastatin was 150-300 percent higher than that seen in the placebo group after one year. Despite the fact that the EXCEL trial continued for many more years, no further mortality data has ever been reported.
In the AFCAPS/TexCAPS trial, lovastatin reduced CHD mortality by a statistically insignificant twenty-seven percent, but overall mortality was similar (four percent higher in the lovastatin group). In the WOSCOPS trial, pravastatin decreased CHD and overall mortality by twenty-seven and twenty-one percent, respectively, but neither figure was statistically significant. In the Japanese MEGA study, cardiovascular and overall mortality rates were lower in the pravastatin group. However, the total number of deaths in both groups was very low compared to those seen in studies with Western subjects, and the differences between the two groups were not statistically significant. There exists little evidence to show that statins can extend the lives of people without clinical signs of CHD.
Statins Do Not Increase Survival in Women
When the mortality figures from all the trials which included women are tabulated separately by sex, they show no longevity benefit for the fairer sex whatsoever. Yes, you read right—despite the fact that around half of the millions of statin prescriptions written each year are handed to female patients, these drugs show no overall mortality benefit regardless of whether they are used for primary or secondary prevention. In women free of CHD, statins fail to lower both CHD and overall mortality, while in women with CHD, statins lower CHD mortality but increase the risk of death from other causes, leaving overall mortality unchanged [15].
Statins Do Not Increase Survival in the Elderly
The elderly are another group for whom it remains to be proven that statins offer any life-extending benefit. The only statin study dealing exclusively with seniors, the PROSPER trial, found that pravastatin did indeed reduce the incidence of coronary mortality. However, this decrease was almost entirely negated by a corresponding increase in cancer deaths. As a result, overall mortality between the pravastatin and placebo groups after 3.2 years was virtually identical.
The results from placebo-controlled trials indicate that statins can lower the risk of CHD death in males and the elderly. But when it comes to the more important benchmark of overall mortality, favorable outcomes have been established only in patients already at high risk of heart disease; namely, those with pre-existing CHD, hypertension, or diabetes.
In CHD-free non-diabetic men, in females with and without heart disease, and in the elderly, it is extremely doubtful whether statins can lower overall mortality at all, let alone by one-third. Two of the four statin trials involving healthy subjects indicate that statin use may increase overall mortality.


One thing is certain: the ingestion of statins by healthy people dramatically increases their risk of muscle weakness and pain, cognitive dysfunction and memory loss, liver disorders, kidney failure and potentially-fatal rhabdomyolysis. Hardly what any rational individual would call an acceptable trade-off!
What About Aspirin?
It is fitting that statins are commonly dubbed “the new aspirin ”, because the latter has also completely failed to demonstrate any overall mortality benefit in healthy people.
In clinical trials, aspirin has reduced cardiovascular mortality in patients with previous myocardial infarction, acute myocardial infarction, previous or acute stroke, and those with stable angina, peripheral arterial disease, and atrial fibrillation. In each of these high-risk categories, the absolute benefits of aspirin use have substantially outweighed its well-known downside: namely, the risk of serious bleeding injuries [16].
Overall, allocation to aspirin therapy among these high-risk patients reduces the risk of non-fatal heart attack by one third, and cardiovascular mortality by one sixth. Despite increasing the risk of hemorrhagic stroke, aspirin reduces non-fatal stroke by one quarter thanks to a favorable effect on ischemic stroke incidence. And despite a fifty percent increase in their risk of fatal bleeding episodes, aspirin lowers overall mortality in these high-risk patients by one-sixth.
Aspirin doses of 75-150 milligrams daily appear to be at least as effective as higher daily doses. In acute settings, such as immediately following a heart attack or stroke, an initial ‘loading dose’ of 160-325 milligrams may be required [16,17]. A review of trials involving pravastatin also suggests that those simultaneously taking aspirin along with this statin drug may enjoy further reductions in cardiovascular risk than if either drug were taken alone [18].
The greatest benefit from aspirin use is seen in the first month after an acute coronary or cerebral event; researchers from the UK’s Antithrombotic Trialists’ Collaboration, who periodically conduct sweeping reviews of the clinical evidence pertaining to anti-platelet agents like aspirin, have estimated that:
 
	Among one thousand acute heart attack patients who are given one month of higher dose aspirin and then continue to take low dose aspirin on a longer-term basis, about forty would avoid a serious cardiovascular event during the first month and about a further forty would avoid a cardiovascular event in the next couple of years;
	Similar-sized long term benefits are likely to be seen if anti-platelet therapy is started soon after stroke or transient ischemic attack and continued long term;
	In patients at intermediate risk, such as those with no previous cardiovascular event but with stable angina, atrial fibrillation, or peripheral arterial disease, anti-platelet therapy for a couple of years would be expected to prevent about ten to fifteen vascular events for every one thousand patients treated.

The effect of aspirin in diabetics requires further research; in one trial, a hefty 650-milligram dose of aspirin per day reduced the occurrence of fatal and nonfatal myocardial infarction by seventeen percent, while overall mortality was lowered by a more modest nine percent [19]. Another trial involving a much lower dose of aspirin (100 mg daily) showed a twenty-three percent increase in cardiovascular mortality among diabetics, although the relatively small number of participants rendered this difference statistically insignificant. No difference in death from other causes was observed, although the incidence of gastrointestinal bleeding was far higher in the aspirin group than in the control group (eight versus one cases, respectively) [20].
Patients with heart failure, as opposed to CHD, should not take aspirin; a recent controlled trial of almost 300 heart failure patients comparing aspirin (300 mg/day), warfarin, or no anti-clotting treatment found that significantly more patients randomized to aspirin were hospitalized for cardiovascular reasons, especially worsening heart failure [21].
What About Healthy Folks?
One of the first trials to have tested aspirin in people free of CHD was the six-year British Doctors Study, which found no significant reduction in heart attack incidence, cardiovascular mortality nor overall mortality among physicians randomized to 500 milligrams of aspirin daily. By the end of the study, forty-four percent of the aspirin group had to discontinue aspirin because of side effects, the most common being dyspepsia [22].
A year after the British study was published, researchers reported the results of the Physicians’ Health Study, in which half of the participants had been randomized to take 325 milligrams every other day for five-years. Although the rate of heart attack was significantly lower in the aspirin group, there was no reduction in cardiovascular mortality. Overall mortality also remained unchanged. Side effects were more common in the aspirin group, including gastric ulcers, gastrointestinal bleeding, hemorrhagic stroke, and other bleeding disorders [23].
While neither of the aforementioned trials produced any significant reduction in overall mortality, the contrasting effects of aspirin on heart attack incidence are worthy of further comment. In the British study, the doctors were given plain old aspirin, whereas in the Physicians’ Health Study aspirin was delivered in buffered form. Not insignificantly, the buffering agent was magnesium, a mineral deficient in the average Western diet but absolutely critical for cardiac health. This important factor was completely overlooked—as was the lack of effect on cardiovascular or total mortality—by those who foolishly began recommending aspirin for virtually everyone based on the Physicians’ study results.
The Thrombosis Prevention Trial (TPT) randomized men to receive either seventy-five milligrams of aspirin per day or placebo for 6.8 years. Aspirin reduced the incidence of heart attack by twenty-four percent, but had no effect on total mortality [24].
In the Hypertension Optimal Treatment (HOT) trial, all the participants had high blood pressure and nearly half were female. The daily seventy-five milligram dose of aspirin reduced heart attack incidence by thirty-five percent, but again there was no significant effect on overall mortality after 3.8 years [25]. Minor bleeding injuries were significantly higher among aspirin users in both the TPT and HOT trials.
In the Women’s Health Study, over 39,000 initially healthy females 45 years or older were randomly assigned to receive 100 milligrams of aspirin every second day or placebo. They were then monitored for ten years, with researchers recording the incidence of major cardiovascular events, cardiovascular deaths, and all-cause mortality.
Compared with placebo, aspirin had no effect on the risk of fatal or nonfatal heart attack or death from cardiovascular causes. Researchers did observe a seventeen percent reduction in the risk of stroke in the aspirin group, owing to a twenty-four percent reduction in ischemic stroke incidence (aspirin conferred a statistically insignificant twenty-four percent increase in hemorrhagic stroke risk). Gastrointestinal bleeding requiring transfusion was forty percent more frequent in the aspirin group than in the placebo group. As for aspirin’s effect on overall mortality, there was none—all-cause death rates were similar between the placebo and treatment groups [26].
Stopping Aspirin
If you have been taking aspirin and wish to stop, it is important that you seek the assistance of a competent medical practitioner. In 2004, a group of researchers compared over 8,000 first-time heart attack patients with healthy controls to see if sudden discontinuation of nonsteroidal anti-inflammatory drugs (NSAIDs) like aspirin conferred any increased risk. They found a fifty-two percent increased risk of heart attack in those who stopped taking NSAIDs within four weeks of their cardiac event. The risk was highest in subjects with rheumatoid arthritis, systemic lupus erythematosus and for subjects who discontinued therapy with NSAIDs after previous long-term use [27].
There are natural therapies, which we shall discuss in the coming chapters, that also exert anti-clotting actions. Again, it is advised for anyone who stops taking NSAIDs like aspirin to be monitored by a knowledgeable professional as they transition from this drug to less toxic natural strategies.
The Bottom Line
In trials lasting up to six years, statins have demonstrated the ability to reduce cardiovascular and overall mortality in individuals with pre-existing CHD, and may also impart similar benefits to high-risk hypertensives and diabetics. Their use is not without considerable risk—statins frequently produce muscle weakness, lethargy, liver dysfunction and cognitive disturbances ranging from confusion to transient amnesia. They have shown themselves capable of producing severe rhabdomyolysis that can lead to life-threatening kidney failure. Even in high-risk patients, their use should be instituted with the utmost caution and close monitoring should be maintained at all times.
Excepting those with hemorrhagic stroke and heart failure, aspirin has been shown in clinical trials to reduce cardiovascular and overall mortality in patients with pre-existing cardiovascular disease. In these patients, their benefit outweighs a significantly increased risk of fatal bleeding. Aspirin may also be of benefit to diabetic patients at higher dosages, although the evidence is too scanty at present to draw any firm conclusions.
For the rest of us, the ability of these drugs to reduce cardiovascular mortality is highly doubtful, and they appear to be next to useless for decreasing overall mortality. Listening to the numerous ‘experts’ that urge healthy people to take these drugs appears to do little more than relieve of us our hard-earned money and expose us unnecessarily to their potentially-life-threatening side effects.
What then, can we do to truly lower our risk of heart disease and stroke?
Find out in the next chapter.
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If Not Drugs, Then What?
Clinically-proven drug-free methods for preventing CHD
“Leave your drugs in the chemist’s pot if you can heal the patient with food.”
Hippocrates
The first thing we need to do when devising a safe and effective drug-free CHD-fighting strategy is to list the interventions that have actually been shown in randomized clinical trials to lower both CHD and overall mortality. Table 24a presents just such a list. It reports the results of trials that successfully utilized various non-drug strategies—including dietary modification, nutrient supplementation, and exercise—in individuals with or considered to be at high risk of CHD [1-8].
Letting the Cat Out of the Bag
Looking through Table 24a, we can quickly see why drug companies don’t want you to know about these non-drug interventions—the reductions in coronary and overall mortality they impart are of a similar magnitude as those conferred by statins, and in some cases they are superior. What’s more, the substantial mortality benefits derived from these natural agents are not accompanied by an increased risk of cancer, heart failure, muscle damage, cognitive dysfunction, liver abnormalities, kidney failure or premature death. In fact, many of the strategies in Table 24a—such as eating a vegetable, fruit and nut-rich diet, exercising, and regularly consuming omega-3-rich foodstuffs like fatty fish/fish oil—are things that we should all be doing anyway. All of these will not only reduce our risk of heart disease, but will also protect us from a plethora of other nasty ailments, including cancer, diabetes and cognitive decline.
Let’s take a closer look at the benefits afforded by these strategies.
Increased Intake of Long-Chain Omega-3 Fatty Acids
Clinical trials utilizing the sole intervention of increased fatty fish or fish oil intake have produced reductions in CHD deaths of one-third and have lowered overall mortality by twenty-one to thirty percent.

The benefits of EPA and DHA-rich items like fish and fish oil are not confined to the cardiovascular system. In epidemiological studies and animal experiments, increased intakes of long-chain omega-3 fatty acids have been associated with lower rates of cancer, depression and mental illness, adverse pregnancy outcomes, infectious disease, osteoporosis, lung disease, menstrual pain, cognitive decline in the elderly, eye damage, childhood asthma and attention-deficit hyperactivity disorder [9-35]. In clinical trials with human subjects, researchers have observed benefits from long-chain omega-3 supplementation in the treatment of asthma, Alzheimer’s, rheumatoid arthritis, depression, schizophrenia, infant health, pregnancy outcomes, kidney disease, menstrual problems, ulcerative colitis, Crohn’s disease and cystic fibrosis [36-56].
Clearly, regular long-chain omega-3 intake is a boon to both cardiovascular and overall health. There are, however, legitimate concerns regarding the consequences of ingesting fish contaminated with environmental pollutants such as mercury, lead, and organochlorines like PCB and dioxin. The worst offenders are larger fish varieties, which, because of their position higher up the aquatic food chain, accumulate greater levels of these toxins. An analysis of various fish species revealed that tilefish, swordfish, king mackerel and shark contained the highest levels of methylmercury, while salmon, tuna, halibut, and catfish were amongst those showing the lowest levels of contamination [57].
In addition to avoiding large fish, it would also be wise to steer clear of farmed fish. A comparison of farmed versus wild salmon samples from around the world showed that the concentration of organochlorines was significantly higher in the former—an important finding, considering that around half of all the salmon sold globally is farmed [58].
The safest, most convenient, and least expensive solution to the problem of ensuring regular long-chain omega-3 intake is to take fish oil supplements. Modern processing of these oils tends to eliminate their mercury content; lab testing of numerous popular brands of fish oil has shown them to be free of detectable mercury [59-61]. As for organochlorines, an analysis of various fish and cod liver oils by European researchers found that salmon oils originating from the US and Norway had non-detectable amounts of PCBs and negligible amounts of other organochlorines. Cod liver oil supplements from the UK, on the other hand, had the highest amounts.
The average salmon oil capsule supplies 300 milligrams of EPA and DHA, meaning that three capsules a day are necessary to emulate the dosage successfully used in the GISSI trial. Some users of encapsulated fish oil experience an unpleasant fishy aftertaste. Believe it or not, the best way to counter this problem is to thoroughly chew the capsules before swallowing. While this may not sound especially appetizing, high quality fish oil preparations will not impart any fishy taste when ingested in this manner.
Because long-chain omega-3 supplements effectively reduce blood clotting, fears have arisen about a possible harmful interaction in patients already taking blood-thinning medications. Published reports have not shown any increase in bleeding episodes among patients taking fish oil along with anti-coagulant agents like aspirin and warfarin [62-64]. Nonetheless, anyone taking these drugs who wishes to begin taking fish oil should work closely with their doctor. One case report appearing in the medical literature describes a female patient taking warfarin who doubled her fish oil dose without telling her pharmacist. Subsequent testing revealed an increase in bleeding time that necessitated a reduction in her warfarin dosage [65].
Because they suffer a dramatically higher incidence of CHD, diabetics are a group that may especially benefit from fish oil supplements. However, some studies have found that fish oil may cause fasting blood glucose levels to rise in type 2 diabetics. However, the ingested amounts of EPA and DHA in most of these studies were higher than those used in successful CHD intervention trials [66]. Diabetics should gradually build up their dosage of EPA and DHA, all the while keeping a close eye on their fasting blood glucose levels. In contrast to the situation with type 2 diabetics, a review of the literature suggests that similar dosages of fish oil help to lower fasting blood glucose in type 1 diabetics [67].
One final word of caution regarding fish oil supplements. There is one clinical trial that did not emulate the positive results of the GISSI and DART trials. In the DART-2 study, the group assigned to fish/fish oil consumption not only failed to lower their cardiovascular and all-cause mortality, they actually experienced increased cardiac mortality [68].
Numerous factors have been posited to explain the puzzling discrepancy between the results of DART-2 and the original DART study. One of these is that DART-2 was conducted under less-than-ideal conditions, a fact acknowledged by the DART researchers themselves. Due to funding issues, they were forced to perform DART-2 in two phases. Only 1,111 patients were enrolled during the first phase of the trial (1990-1992), which was then halted for twelve months due to lack of funding. The remaining 2,003 patients were then recruited during the second phase spanning from 1993-1996. To determine compliance, the researchers measured and compared blood levels of EPA—but not DHA—during the first phase only, and in a mere sixty-eight subjects from the fish oil and control groups. These blood EPA measurements were taken at baseline and then again at six months, even though patient follow-up ranged from three to nine years. Therefore, we have no idea whether most of the subjects actually consumed the fish/fish oil as instructed, and we have no knowledge of the subjects’ long-term compliance. Although mean EPA levels were higher after six months in the tested fish/fish oil patients, individual blood EPA concentrations varied widely, indicating that many of the subjects had not complied with the fish/fish oil recommendations. Furthermore, no mention is made by the authors of DHA status, despite the fact that DHA is the predominant long-chain omega-3 fat found in cell membranes, and that that EPA and DHA may have differing effects upon the cardiovascular system [69].
Other questions also remain: What was the background omega-6 intake of the subjects assigned to fish oil? The authors do not report giving the fish oil subjects any advice to simultaneously lower their background omega-6 intake. If the subjects in DART-2 were consuming higher background levels of omega-6 fatty acids than the original DART participants, then any potential beneficial effect of the omega-3 fatty acids found in fish may have been negated. Indeed, FAO food disappearance data indicate that the consumption of omega-6 rich vegetable fats in the UK (the DART trial was conducted in Wales) rose through the 1980s and 1990s, while animal fat consumption declined [70]. Given that increased linoleic acid intakes reduce cell membrane concentrations of omega-3 fats, while saturated fats enhance omega-3 status, this is not a trivial consideration. Improving one’s omega-3:omega-6 ratio doesn’t just involve taking extra omega-3s; it also requires minimal consumption or avoidance of omega-6-rich vegetable fats and the abundance of processed foods that contain them.
Also, the trial was not blinded. The authors themselves postulated that regular fish consumption or use of fish oil capsules could possibly have influenced the patients’ or their physicians’ behavior towards intake of medication or other issues related to diet and lifestyle.
All the aforementioned confounders notwithstanding, is there any actual property of fish/fish oil that could potentially have contributed to the negative results of the DART-2 study? One possibility proposed by the DART researchers is that, while fish oil is well-known among researchers to possess anti-arrhythmic effects, in susceptible patients they may exert pro-arrhythmic actions [71]. In the original DART study, most of the men consumed fish, whereas in DART-2, a far greater proportion of men consumed encapsulated fish oil. Interestingly, in DART-2, most of the excess mortality risk was born by men consuming fish oil capsules instead of fish. When fish is eaten in solid form, its constituent nutrients are broken down and absorbed at a controlled rate. The authors speculate that if the men assigned to fish/fish oil in DART-2 were taking their entire daily dose of fish oil all in one ‘hit’, on an empty stomach, that this may have triggered a prompt and unnaturally large increase in blood omega-3 levels, one sufficient enough to disturb heart rhythm [72].
Such an explanation must be considered speculative, especially in light of DART-2’s numerous other flaws. Nonetheless, as a precautionary measure, fish oil should always be consumed with food (preferably fat-containing meals) and, if possible, the dosage should be divided between meals. Multi-gram dosages of EPA and DHA should be avoided, unless one has an inflammatory condition that necessitates such high dosages and is being supervised by a knowledgeable medical practitioner.
Exercise
Overall, clinical studies utilizing exercise as the only intervention in CHD patients have elicited thirty-five percent and twenty-seven percent reductions in CHD and overall mortality, respectively. Again, these mortality benefits are similar in magnitude to those observed with statins.
In addition to dramatic cardiovascular improvements, exercise is highly effective for weight loss, improving glycemic control, attenuating and reversing the age-related decrease in muscle mass and strength, alleviating depressive symptoms, and increasing bone mineral density [73-76]. Epidemiological studies have consistently linked regular physical activity with a lower risk for various types of cancer [77].
Don’t waste time debating whether you should do resistance training (such as weight-lifting) or aerobic exercise—research shows that the greatest benefits are derived from a program that incorporates both [78].
Diets Rich in Vegetables, Fruits, and Omega-3 Fatty Acids
Diets that emphasize not only regular omega-3 intake but also vegetables and fruits have produced reductions in coronary and overall mortality of up to eighty-one percent and sixty percent, respectively. Mortality reductions of this degree are far greater than those seen in any of the statin trials.
In addition to protecting against CHD, a dietary pattern characterized by high fruit and vegetable intake is associated with lower incidence of stroke, cancer, Alzheimer’s and osteoporosis [79-91]. As with fish oil, boosting your intake of non-cereal plant foods is a win-win proposition; numerous prospective studies have shown that those who eat the most fruits and vegetables tend to live the longest [92-94].
Supplementation With Coenzyme Q10, Selenium, and L-carnitine
The studies in Table 24a involving supplemental coenzyme Q10 (CoQ10), selenium, and L-carnitine suggest that striking reductions in cardiovascular and overall mortality can be achieved by administering these nutrients to CHD patients.
Enthusiasm for the large death rate reductions observed must be tempered by the fact that the aforementioned nutrients were all tested in small trials. Whether such marked reductions in mortality can be replicated in trials with larger numbers of participants remains to be seen. What we do know at present is that:
 
	All of these nutrients play crucial roles in maintaining healthy cardiovascular function;
	They are often deficient in cardiovascular patients;
	The proposed mechanisms by which fortification of these nutrients may provide cardiovascular benefits are indeed scientifically plausible.

CoQ10, for instance, is found in every cell in the body with the highest concentrations occurring in the heart, liver and kidneys. Unfortunately, our C0Q10 status becomes progressively poorer with advancing age. At 40 years of age, levels of CoQ10 in the average person’s heart are twenty-five percent lower than what they were at age 21; by age 80, CoQ10 levels have typically declined by fifty-seven percent [95].
In patients with CHD, CoQ10 at daily doses of 100-200 milligrams has been shown to significantly lower blood pressure, free radical activity, blood sugar and insulin levels, and lipoprotein(a) [96]. In order to ingest such high levels of CoQ10, supplementation is essential. The average diet supplies around three to five milligrams of CoQ10, a figure that can be bolstered somewhat by consuming organ meats such as liver, kidney and heart [97]. Research suggests that CoQ10 in soft gels and powdered capsules is absorbed with greater efficiency than that found in hard tablets [98,99]. For optimal absorption it may also be wise to consume CoQ10 supplements with a fat-containing meal.
No serious side effects have been noted with high dose CoQ10 therapy, although increases in nausea have been observed in trial participants taking 100 milligrams per day. There has been some concern that CoQ10 could interfere with the actions of blood-thinning medications, but a four-week double-blind trial found that 100 milligrams daily did not in any way impair the efficacy of the widely prescribed anti-coagulant warfarin [100]. As with fish oil, anyone taking anti-coagulant drugs should have their doctor keep an eye on their bleeding time and clotting markers as a precautionary measure.
CoQ10 does not adversely impact upon glycemic control in diabetic patients; some studies have actually detected an improvement in glycemic control and/or endothelial function in diabetics taking 100-200 milligrams of CoQ10 [101-105].
Because cholesterol-lowering drugs can severely deplete the body of CoQ10, supplementation may literally prove to be a lifesaver for those taking statins. Italian researchers found that while C0Q10 levels dropped in patients taking twenty milligrams of simvastatin per day, they actually increased in patients who took 100 milligrams of CoQ10 along with their simvastatin [106].
In 2005, Texas cardiologist and researcher Peter Langsjoen published a report on fifty patients who had discontinued statins and commenced taking CoQ10. The patients were identified after Langsjoen screened all 328 new patients presenting at his cardiology clinic between January 2002 and December 2003, and identified 50 patients who were taking statin drugs at the time of their initial visit. As all 50 patients presented with one or more statin-related adverse effects as their chief complaint, statin drug therapy was discontinued. Langsjoen instructed all the patients to begin taking CoQ10 daily, at an average dose of 240 milligrams per day.
After an average follow-up of twenty-two months, the prevalence of fatigue dropped from 84% to 16%, myalgia from 64% to 6%, dyspnea from 58% to 12%, memory loss from 8% to 4% and peripheral neuropathy from 10% to 2%. There were two deaths from lung cancer and one death from aortic stenosis but no strokes or myocardial infarctions. Measurements of heart function either improved or remained stable in the majority of patients. Langsjoen and his coauthors concluded: statin-related side effects, including statin cardiomyopathy, are far more common than previously published and are reversible with the combination of statin discontinuation and supplemental CoQ10. We saw no adverse consequences from statin discontinuation. ” [107]
In addition to its coronary benefits, CoQ10 supplementation also improves immune function and has shown promise in the treatment of cancer, heart failure, periodontitis, early stage Parkinson disease, and mitochondrial disorders that leave sufferers feeling chronically weak and fatigued [108-116].
Super Selenium
Selenium may be one of the lesser-known trace elements, but is nonetheless critical for good health. It forms an essential part of the antioxidant enzyme glutathione peroxidase, and works synergistically with vitamin E to scavenge free radicals from our bodies. Glutathione peroxidase and other selenium-containing compounds are involved in regulating nitric oxide levels in arteries, the adhesion of cells to artery walls, of apoptosis (cell death), and of eicosanoid production. Therefore, they are an important determinant of cardiovascular health [117].
That selenium may offer protection against CHD may come as a surprise to many, for this trace element has been most widely researched for its potential in cancer prevention. Selenium’s cancer-fighting prowess was demonstrated among 1,300 skin cancer patients randomized to receive, in double-blind fashion, a daily 200-microgram selenium supplement or an identical placebo. After an average treatment period of four and a half years, selenium supplementation produced a thirty-seven percent reduction in total cancer incidence and a fifty percent decrease in overall cancer mortality! Prostate cancer incidence was reduced by sixty-three percent, colorectal cancers by fifty-eight percent, and lung cancer was cut by forty-six percent among those receiving selenium. It is interesting to note that all of the participants of this trial were recruited from the eastern coastal plain of the U.S., an area characterized by low soil selenium levels and high rates of cancer mortality. Also noteworthy was the fact that at the commencement of the study, the subjects’ average blood selenium levels were 114ng/ml. While in the lower range of the normal levels reported for U.S. citizens, this figure was nonetheless nowhere near the 30ng/ml limit considered indicative of overt selenium deficiency [118].
An intervention trial undertaken among over 130,000 residents of Qidong County in China, an area afflicted by high rates of hepatitis B infection and liver cancer, found that liver cancer incidence was reduced by thirty-five percent in selenium-supplemented residents during eight years of follow-up. After selenium was withdrawn from the treated populations, their liver cancer rates began to climb back to former levels. The same group of researchers also performed a clinical study among 226 Qidong County Hepatitis B patients who took either 200 micrograms of supplemental selenium or an identical placebo tablet daily for four years. During the treatment period, none of the subjects in the selenium group developed liver cancer, whereas seven of 113 placebo subjects were diagnosed with this malignancy [119].
Linxian County, also in China, suffers one of the world’s highest rates of esophageal and stomach cancer rates in the world. In the mid-eighties, researchers wondered if vitamin and mineral supplementation would prove to be of any benefit in reducing Linxian’s disproportionately high cancer rates. In 1986, they began giving over 29,000 Linxian residents one of four different vitamin/mineral combinations, or a placebo. When the trial finished in 1991, those receiving a selenium, beta carotene, and vitamin E formulation experienced a twenty-one percent lower rate of stomach cancer, a thirteen percent reduction in total cancer incidence, and a nine percent reduction in allcause mortality. None of the other supplement combinations produced any significant reductions in cancer or all-cause mortality [120].
In 2004, French researchers published the results of the SU.VI.MAX study, a randomized, double-blind, placebo-controlled trial involving over 13,000 healthy adults aged 35-60. The participants took a single daily capsule containing 120 milligrams of ascorbic acid, 30 milligrams of vitamin E, 6 milligrams of beta carotene, 100 μg of selenium, and 20 milligrams of zinc, or a placebo. After 7.5 years of supplementation, cancer and overall mortality rates in men were significantly reduced, by thirty-one and thirty-seven percent, respectively [121].
Low selenium intakes have been linked to diabetes, poor immune function, AIDS, asthma, thyroid disorders, male infertility, spontaneous abortions, cognitive impairment, depression, anxiety, and hostility [122-130]. In addition to lowering cancer rates, double-blind trials have shown that selenium supplementation produces significant clinical improvements in asthmatic patients, distinct improvements in mood and anxiety levels, improved immune function and, when combined with zinc supplementation, marked reductions in infectious illnesses among institutionalized elderly subjects [131-136].
The amount of selenium found in plant and animal foods is largely dependent upon the selenium levels of the soil in which they are grown or raised. Unfortunately, soil levels of selenium throughout most of the world-including Australia, England, New Zealand, and much of China and the U.S.—are quite poor. Recent estimates suggest that selenium deficiency affects up to one billion people worldwide. To make matters worse, researchers have found that the selenium content of the average diet is in decline. The estimated average selenium intake in cancer-prone countries ranges from 12-43 micrograms in England, 75 micrograms in Australia, and upwards of 60 micrograms in the US. The Japanese, whose cancer rates are relatively low compared to most Western countries, have estimated average selenium intakes range between 104-127 micrograms. In Venezuela, where total cancer rates are even lower than those of Japan, average selenium intakes range between 200-350 micrograms [129,137,138].
Brazil nuts are by far the richest food source of selenium, averaging 543 micrograms per ounce. If you don’t eat Brazil nuts on a regular basis, and unless you live in a region with high selenium levels in the soil and water, then supplemental selenium is a wise idea. While selenium intakes over 1,000 micrograms per day are not recommended because of toxicity concerns, supplementation with the 100-200 microgram amounts used in clinical trials has not been associated with any adverse effects. For those wondering which of the myriad types of available selenium supplements they should buy, selenium-rich yeast (such as the Seleno Excell version) seems to have the best clinical track record. Unlike the more commonly used L-selenomethionine version, high selenium yeast has demonstrated the ability to reduce cancer incidence and mortality in large cinical trials.
L-Carnitine
L-carnitine is an amino acid whose presence is absolutely essential for the fat-burning process to proceed. It assists the transport of fatty acids across the cell membrane and into the mitochondria, the ‘engine rooms’ of our cells, where they are used to produce the ultimate cellular energy source, adenosine triphosphate (ATP). Mitochondrial fat burning is the primary fuel source in heart and skeletal muscle, which should provide a pretty strong clue as to just how important optimal intakes of this nutrient are.
A review of the scientific literature shows that this remarkable amino acid has generated clinical benefits in heart failure, impotence, chronic fatigue syndrome, male infertility, and pregnancy outcomes. L-carnitine also enhances exercise tolerance in patients with angina and respiratory disorders [139,140].
The primary source of L-carnitine is meat, with lamb being an especially potent source. However, unless you eat several kilograms of meat on a daily basis, achieving a daily intake of four grams—the amount used in the successful study shown in Table 24a—necessitates the use of carnitine supplements.
Better than Statins
The strategies discussed in this chapter have each been shown to lower CHD and overall mortality to a degree similar or superior to that seen with statin drugs, the establishment’s current darlings when it comes to fighting CHD. There also exists the very real possibility that the combination of all these interventions together could lead to even more pronounced reductions in cardiovascular and all-cause mortality—reductions of a magnitude that would simply blow those seen with statin and aspirin therapy right out of the water.
Unlike statins or aspirin, these non-drug interventions do not increase the risk of adverse effects but actually lower the risk of other ailments including diabetes, cancer, arthritis, asthma, depression, and pregnancy complications. As such, they deserve top billing in any regimen designed to prevent CHD.
That most health authorities, medical professionals, and laypersons know so little of these low-risk but highly-effective approaches is a shameful indictment on the current state of our Big Pharma-dominated health care system.
An important part of piecing together an effective anti-CHD strategy is not only establishing what does work, but also what doesn’t. By doing so, we can make sure our time, effort and financial resources are directed only towards productive interventions. To this end, we will take a look in the next chapter at some highly touted ‘heart-healthy’ interventions that have not been demonstrated to lower CHD nor overall mortality.
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Heart Frauds
Identifying the unproven and the useless
“There are in fact two things, science and opinion; the former begets knowledge, the latter ignorance.”
Hippocrates
“Eating Fiber Reduces Heart Disease”, exclaims the press release for a large epidemiological study by Harvard researchers; “foods containing soy protein… may reduce the risk of CHD”, states the Food and Drug Administration (FDA); “… some experts now ‘prescribe’ olive oil as an excellent way to cut the risk of first time as well as subsequent heart attacks and strokes”, writes a best-selling author.
Dietary fiber, olive oil, and soy foods are just a few of the substances that have been vigorously promoted as effective CHD-fighters. Despite such enthusiastic claims, there is a complete lack of clinical evidence to show that these and many other highly-hyped interventions can actually reduce coronary or all-cause mortality. Let’s take a closer look at some of these unproven strategies.
The Fiber Fallacy
Attempting to convince the average dietitian that whole-grain cereal products are not a health-enhancing food is a task only slightly less difficult than trying to convert the Pope to atheism. Whole-grain cereals are repeatedly promoted as the holy grail of healthy eating, a concept completely unsupported by clinical evidence. In fact, as any Paleontologist worth his salt could tell you, humans were never even meant to eat cereal grains. We only started doing so in earnest around 10,000 years ago, when a mix of population pressure, climate change, and declining availability of large wild game precipitated the onset of the Agricultural Revolution.
When it comes to the alleged ability of cereal fiber to prevent heart disease, there is plenty of epidemiological evidence to suggest this is true. Epidemiological studies, however, are invariably subject to a whole host of confounding factors that can never be fully accounted for, no matter how hard their authors try. In the case of cereal fiber consumption, it is well known that those who eat whole-grain and whole-meal foods tend to be more healthconscious than those who eat refined cereal products.
In the Iowa Women’s Health Study, for example, which examined cereal grain intake among over 34,000 women, researchers found that “higher whole-grain intake was associated with having more education, a lower body mass index and waist-to-hip ratio [and] being a non-smoker, doing more regular physical activity, and using vitamin supplements and hormone replacement therapy.” [1] In addition, those who ate more whole-grains also ate less refined-grains and less sugar. Simply abstaining from smoking and engaging in regular exercise, two of the qualities more common among whole grain consumers, will dramatically improve one’s odds of avoiding CHD. It goes without saying that clinical trials in which these other confounding variables are controlled would be a far better way to tease out any heart-healthy effect of cereal fiber.
Only one controlled clinical trial has ever tested the claim that cereal fiber reduces heart disease. The Diet And Reinfarction Trial (see Chapters 8 and 23) examined the effect of either increasing fish or fish oil intake, replacing saturated fat with polyunsaturated fat, or increasing fiber consumption among over 2,000 male heart attack survivors. The men in the fiber group increased their consumption of wholemeal bread, high-fiber breakfast cereals, and wheat bran. They also suffered the highest death rate in the study.
After two years of follow-up, 123 men in the fiber group had died, compared to only 101 given no fiber advice. In comparison, only 94 in the fish group died, compared to 130 given no fish advice, while no change in mortality was observed among the fat advice group [2]. This is the only controlled trial that has examined the effect of unrefined grain consumption on CHD. The fact that it completely fails to support the theory that increased cereal fiber intake protects against heart disease has proved to be of little deterrence to dietitians and health authorities who regularly make just such a claim.
Another group of British researchers tested the hypothesis that dietary fiber might protect against the development of CHD via reductions in platelet aggregation and blood clotting. They fed volunteers white bread for three weeks and brown and wholemeal breads for a further three weeks each. No change was seen in platelet function. A further experiment in which the subjects were fed an additional thirty-six grams per day of pectin (a soluble fiber found in oat bran and vegetables) showed that, while serum cholesterol concentrations were significantly lowered, platelet aggregation, platelet fatty acid composition, blood clotting times, and bleeding times remained unchanged [3].
Diabetics are another group who are urged by their dietitians to increase cereal fiber intake, but the findings of Canadian researchers would suggest that whole-grain products are best left off the diabetic menu. Twenty-three type 2 diabetic men and women completed two three-month phases of a randomized crossover study. In the test phase, high-fiber bread and breakfast cereals were provided, giving an extra nineteen grams per day of cereal fiber. During the control phase, only four grams per day of additional cereal fiber was given. No differences were seen in body weight, fasting blood glucose or glycated hemoglobin (a measure of long-term glycemic control). No favorable effect was found for any of the following CHD risk markers: serum lipids, apolipoproteins, blood pressure, serum uric acid, clotting factors, homocysteine and C-reactive protein. Oxidation of LDL cholesterol, implicated in the development of CHD, was actually higher in the fiber-rich phase than during the low-fiber phase [4].
So much for the hypothesis that fiber reduces heart disease…
Protection from cancer is another claim frequently made for high-fiber cereal foods; colon cancer in particular, we are repeatedly told, would be dramatically reduced if only we would all start eating more whole-grains. While epidemiological studies backing this notion are easy to find, none of the numerous controlled intervention trials conducted in this area support the possibility that high wheat fiber intakes prevent the progression of colon cancer [5].
When you set about ridding all the refined and processed garbage from your diet, be sure to replace it with fresh meats, eggs, fruits, nuts and vegetables. Cereal grains, whole or otherwise, should not form the foundation of a healthy diet—in fact, many researchers question whether we should be eating them at all. If you must eat cereal grains, keep your intake low and emphasize gluten-free and low-lectin varieties like rice and millet (lectins are anti-nutrients found in most cereal grain and legume varieties that may negatively influence immune function).
Soy: Savior or Serpent?
In October, 1999, the FDA authorized the following health claim for foods containing soy protein: “…foods containing soy protein included in a diet low in saturated fat and cholesterol may reduce the risk of CHD…” The FDA approved this health claim for soy protein in response to a petition by Protein Technologies International, one of the world’s largest soy producers [6]. It should be clearly noted that there is no evidence whatsoever that soy protein has ever prevented even a single heart attack. The heart-healthy claim for soy was predicated almost entirely upon studies showing that soy protein consumption lowers blood cholesterol levels [7]. Evidently, forty years’ worth of non-supportive results from dietary cholesterol-lowering trials mattered little to the FDA. The regulatory behemoth recommended that consumers incorporate at least twenty-five grams of soy protein into their diets each day—the minimum amount determined to be necessary for cholesterol reduction.
To date, there has not been a single controlled dietary intervention trial examining the impact of soy upon CHD incidence or mortality. A number of studies have been conducted examining the impact of soy upon various parameters of CHD risk, such as arterial function and LDL oxidation, but the results of these are a mixed bag. Some of these studies have shown soy intake reduces LDL oxidation [8-10]. Some researchers have presented evidence suggesting soy intake may improve arterial function [11]. Others however, have found no difference [12,13], and some researchers have found evidence of worsening arterial function among subjects consuming soy protein [14,15].
Researchers who tested soy’s ability to counteract blood platelet aggregation, a measure of blood-clotting potential, could not detect any benefit in healthy men consuming soy protein isolate [16]. Overweight and obese women who consumed either red meat or soybeans as their major protein source for sixteen weeks experienced similar reductions in weight, blood pressure, and improvement in measurements of arterial function [13]. Other researchers have found that soy protein raises levels of lipoprotein(a), a compound implicated in the development of CHD [14,17].
Apart from the obvious financial benefits to those who profit from the sale of soy foods and isoflavone supplements, there is little reason at present to promote soy as a heart-healthy food. Whether soy can in fact reduce CHD mortality is completely unknown, and research on soy’s influence upon various measures of cardiovascular health is conflicting. Indeed, some evidence suggests that soy consumption may actually have adverse effects on the cardiovascular system.
In a strain of mice especially prone to hypertrophic cardiomyopathy, feeding males a soy-based diet resulted in dilation and heart failure. However, males fed a milk protein (casein) diet did not deteriorate to severe, dilated cardiomyopathy. Remarkably, their left ventricle size and contractile function were preserved, and several other indicators of pathological decline in cardiac function were prevented [18].
The multinational giants who control the soy industry have been extremely successful in favorably manipulating public perception of soy. By sponsoring research, then relentlessly promoting the results of what appear to be supportive studies, they have convinced millions of people around the world that soy is a wonderfully healthy ‘super-food’. The soy-marketing machine has aggressively publicized studies suggesting a possible protective effect of soy on cancer, but numerous studies suggesting that it may increase cancer have not enjoyed such enthusiastic promotion [19-28].
Experimental, clinical and epidemiological evidence has also linked soy with immune impairment, thyroid dysfunction, Type 1 diabetes, lowered testosterone levels in males, and even hypospadias (birth defects of the penis) [29-54]. Soy consumption has also been shown to interfere with iron absorption, even when its considerable phytate content is removed. As such, it is a highly questionable food choice for premenopausal women, a group that is often troubled by sub-optimal iron status [55]. Soy foods are also unusually high in aluminum, a metal that has been implicated in promoting Alzheimer’s disease [56]. Individuals who are susceptible to kidney stones have been warned against consuming soy foods due to their high concentrations of oxalate, a compound that can bind with calcium in the kidney to form kidney stones [57].
No one can predict with any certainty just what the long term effects of consuming soy in the amounts recommended by the FDA will be. While the Chinese and Japanese are eagerly proffered as shining examples of the longterm safety of soy, their daily consumption of this staple is much lower than what we have been led to believe. Recent studies indicate that the median intake of soy protein among Chinese women is ten grams, a lot less than the twenty-five gram amounts currently being promoted for ‘disease-fighting’ purposes [58]. The Japanese eat even less; a survey of over 4,800 Japanese adults showed that the average intake of soy protein was eight grams among men, and 6.9 grams among women [59].
Until scientists can conclusively establish the long-term safety of consuming soy, the use of soy foods, soy protein, and soy isoflavone supplements should be avoided. The exception is small amounts of traditional soy condiments such as miso and soy sauce, which when used in small amounts are unlikely to be problematic due to their miniscule soy protein and isoflavone content.
Oily Claims for Olive Oil
After realizing that they made a big mistake by prematurely endorsing polyunsaturated vegetable oils, health authorities quietly stopped recommending their copious consumption. Instead, they began promoting a new variant of saturated fat restriction: the low-fat, high-carbohydrate diet. Again, their foolishness has been highlighted by the startling increase in diabetes and obesity that has closely followed the population’s ready acceptance of the low-fat paradigm. Not yet ready to discard this whole idiotic anti-saturated fat charade, many authorities and researchers are now slowly discarding the high-carbohydrate theory and turning towards monounsaturated fat-rich foods. The best known and most widely promoted of these has been olive oil.
Olive oil, we are told, is a major reason why the Italians, Spaniards, and Greeks enjoy such low rates of heart disease. Before you fall for such hype and begin smothering your food with this ‘liquid gold’ in the hope of avoiding heart disease, be aware that only one randomized, blinded, clinical trial has ever examined the effect of olive oil on CHD mortality. This study, conducted by British researchers and published in 1965, compared three diets over a two-year period: An olive oil-enriched diet, a corn oil-enriched diet, and a control diet containing a typical amount of animal fat. The results were hardly supportive of the widely accepted notion that olive oil is the most heart-friendly of fats.
After two years, nine coronary incidents had occurred in the olive oil group, twelve in the corn oil group, and six among the control group. Three subjects from the olive oil group and five from the corn oil group had died, whilst only one fatality occurred among those eating the animal fat-rich control diet. All deaths were due to heart disease [60]. This may have been a relatively small study of short duration, but the step-wise increase in mortality that occurred with increasing dietary fat unsaturation fully concurs with what we know about the role of free radical damage in CHD and the increased susceptibility of unsaturated fats to oxidation. It also concurs with the results of controlled clinical trials showing saturated fat-rich diets to reduce markers of blood clotting and free radical activity when compared to diets dominated by monounsaturated or polyunsaturated vegetable oils [61-63].
The purported benefits of the Mediterranean diet are likely due not to monounsaturated fat consumption, but a high intake of antioxidant-rich vegetables and fruits, and consumption of foods that encourage a more favorable omega-6:omega-3 ratio. Next time someone tries to tell you a low intake of saturated fat is responsible for the low rates of CHD seen in Mediterranean countries, keep in mind that the French, copious consumers of saturated fat-rich butters, cheeses and pates, experience the lowest CHD death rates in all of Europe. As we learnt in Chapter 6, the widely proffered excuse that liberal red wine consumption explains this phenomenon doesn’t wash—the Italians enjoy a per capita red wine consumption similar to that of their French neighbors, but have CHD mortality rates on a par with those seen in Greece and Spain, where far less wine is consumed.
The above is not meant to imply that olive oil should join omega-6-rich polyunsaturated vegetable oils and be completely abolished from our diets; the former is not as oxidation-prone as the latter, nor will it exert the same highly detrimental effects on the body’s omega-6:omega-3 ratio. Plus, a modest amount of olive oil, along with a sprinkling of herbs and a little lemon juice, can go a long way towards spicing up an otherwise bland salad. Just don’t overdo it, and don’t fall for unfounded claims that fat from olives is somehow healthier than that from meats, eggs and dairy.
Cholestin Conjecture
Cholestin, or red yeast rice extract, is another cholesterol-lowering supplement that has been heavily promoted as an alternative to statins. Chinese researchers have reported that cholestin can lower levels of C-reactive protein, lipoprotein(a), and post-meal blood triglycerides [64,65]. Whether these reductions in ‘risk factors’ translates to an actual decrease in mortality is anyone’s guess—no controlled trial has ever been carried out to test this possibility.
Be warned—just because something is ‘natural’ does not mean it is safe. One of the active ingredients in red yeast rice extract is lovastatin, the same compound used in the statin drug Mevacor. Like statins, this supplement possesses the unwelcome ability to dramatically lower CoQ10 levels. When mice were given one of two red yeast rice extract doses—the lowest being equivalent to the average recommended human dose—liver and heart CoQ10 levels declined dramatically in both groups within thirty minutes! After twenty-four hours, levels of liver and cardiac CoQ10 were still reduced. Not surprisingly, the higher dose of red yeast rice exerted a greater suppressive effect than the lower dose [66]. CoQ10 is extremely important for energy production and defense against free radicals. Anything that depletes our bodily levels of this important substance—especially in critical organs like the heart and liver—should be avoided like a bad smell.
Side effects from red yeast rice extract have already been reported in human patients. The December 2003 issue of the Southern Medical Journal reported on a middle-aged man with joint pain and muscle weakness that had begun a month after starting red rice extract. Laboratory testing revealed a moderately elevated creatine phosphokinase level, indicating that the extract was causing muscle damage. His symptoms and lab test abnormalities resolved upon discontinuing the supplement. Eight months later, the man resumed taking the product and his creatine phosphokinase level again headed north [67]. In 2002, researchers from St. Michael’s Hospital in Toronto reported a case of rhabdomyolysis in a renal-transplant recipient, which appeared after the patient began taking a herbal preparation containing red yeast rice. The condition resolved when consumption of the product was ceased [68].
Fire Your Shrink and Buy a Bike Instead?
Given that exposure to stress and depression greatly increase the incidence of CHD, it is not unreasonable to assume that stress management and psychological interventions could help prevent CHD mortality. However, a pooled analysis of trials involving psychological-based interventions in patients with CHD showed no reduction in cardiac or overall mortality [69]. Only small improvements were noted in anxiety and depression, raising the possibility that these trials failed to produce favorable mortality outcomes simply because the psychosocial changes achieved were too small to be of any benefit.
Clinical trials suggest that some stress management techniques are better than others, and may indeed be of benefit when properly applied. In a randomized three-month trial that compared Transcendental Meditation (TM) with progressive muscle relaxation, the former reduced systolic pressure by 10.7 and diastolic pressure by 6.4, while the latter produced smaller reductions of 4.7 and 3.3, respectively [70]. Another trial by the same researchers, involving hypertensive African American adults, found that those assigned to practice TM experienced a decrease in carotid intima-media thickness (a surrogate for coronary atherosclerosis) over a 6.8 month follow-up period, while those who took part in a “CVD risk factor prevention education program” experienced a slight increase [71].
The possibility that these changes could produce real reductions in mortality was raised when the researchers published long-term follow-up data for 202 elderly participants of two three-month TM trials. After an average of 7.6 years’ follow-up, the TM group experienced a twenty-three percent reduction in all-cause mortality and a thirty percent drop in cardiovascular mortality [72]. Excitement over these positive results must be tempered by the fact there was no direct contact with individual subjects after the initial three-month trials, so compliance rates with the prescribed treatments during the follow-up period remain unknown. High short-term compliance rates were reported in the original papers, and, according to head researcher Robert H. Schneider, M.D., “experience suggests that long-term compliance with the TM program is relatively high, especially compared to compliance with modern medical treatments, which is notoriously low.” [73] Further research into the potential mortality benefits of Transcendental Meditation is certainly warranted.
When it comes to treatment for stress and depression, the most effective treatment may not be group therapy or lying on a psychiatrist’s couch, but putting on your workout gear and raising up a good sweat! As we shall learn in Chapter 28, exercise produces substantial mood-enhancing effects that appear to surpass those of meditation and anti-depressant medication [74-78].
Fact Versus Faith
Every intervention discussed in this chapter has a devoted army of followers deeply committed to the belief that it can reduce the death toll from CHD. At present, their enthusiasm is not accompanied by supportive scientific data. Because misplaced faith, hope, and fantasy are of little use to those seeking to avoid the very real killer that is CHD, readers are advised to base their efforts on strategies that possess demonstrated efficacy.
In the next chapter, we will seek to answer one of the most commonly asked questions by those wishing to avoid CHD.
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So What Should I Eat?
Constructing a heart-healthy diet you can live with
“Opinions are like noses—everybody’s got one.”
Author unknown.
When it comes to outlining the ‘ideal’ diet, there is no shortage of opinions, most of which wildly conflict with each other. Mainstream ‘experts’ insist that carbohydrates are the Holy Grail of nutrition, while others maintain they are to blame for the skyrocketing incidence of obesity and diabetes. Milk is enthusiastically lauded in some quarters as ‘the perfect food’ and denounced in others as a harmful toxin that was never meant to be consumed by humans. Dietitians and health authorities prescribe copious cereal grain consumption with an almost religious devotion, while an increasing number of researchers caution this is a historically recent food to which we have not yet fully adapted. Proponents of vegetarianism rabidly assert that animal flesh ingestion explains much of our health woes, while scores of ex-vegetarians report how much better they felt after reintroducing meat into their diet.
Yes, if there is one thing you can count on each time you visit your local bookstore or log on to the Internet in search of dietary guidance, it is the prospect of being confronted with a staggering array of starkly contrasting and confusing theories. While these will range from the scientifically plausible to the downright ridiculous, there is one common denominator among their promoters: Each is adamant their theory is the ultimate path to nutritional utopia.
The aim of this chapter is not to present you with yet another one-size-fits-all ‘ultimate’ diet plan. Instead, it has been written with the knowledge that human beings vary widely in their individual metabolic requirements, digestive abilities, tastes and food preferences. Rather than campaign for a single dietary ideology, this chapter will discuss two extremely important characteristics of heart-healthy nutrition that can and should be adopted by virtually anyone, regardless of their individual dietary preferences.
These two crucial requirements of a truly heart-healthy diet are:
 
	It must keep blood glucose levels well within the normal range.
	It must deliver as many protective vitamins, minerals, trace elements, amino acids, and plant phenols per ingested calorie as possible.

As readers have already learnt throughout this book, the importance of these characteristics in preventing heart disease is underscored by a huge volume of supportive scientific research. Let’s see how we can all best incorporate them into our daily diets.
Requirement #1: Keeping a Lid on Blood Sugar
After reading Chapter 18, you should hold no doubts about the importance of keeping blood sugar levels safely inside the normal range.
There are a number of strategies for reducing elevated blood sugar levels, including:
 
	Increased physical activity;
	Lowering bodily iron stores;
	Replacing high-glycemic with low-glycemic foods;
	Lowering dietary carbohydrate content.

I cannot stress the importance of the first two strategies strongly enough. Everybody who is physically capable of doing so should be exercising vigorously on a regular basis. In this day and age, everyone seems to be looking for an effortless solution to their health and weight problems, so it bears repeating that humans evolved as physically active creatures that had to walk, run, climb and carry things on a daily basis in order to survive. The human body is designed to move and exert itself on a very regular basis; when deprived of sufficient activity, your muscles, bones and lungs literally begin to weaken and shrink, while your cardiovascular system begins to decay. Don’t let this happen—give your body the movement it craves.
As for avoiding elevated bodily iron stores, Chapter 23 explained how reducing your iron stores to near teenage levels can produce dramatic improvements not just in glucose tolerance but in overall mortality risk. Along with blood glucose levels, your serum ferritin is one measurement you should have checked regularly.
Okay, having got that out the way, let’s now turn our attention to your diet.
Low-Carb, Low-GI, or Both?
Reducing one’s carbohydrate consumption, even when overall calorie intake is maintained, often lowers blood glucose and improves numerous other indices of glycemic control, including daylong and post-meal glucose levels, excessive insulin secretion, and loss of insulin sensitivity.
High-carbohydrate/low-fat diets can produce improvements in blood sugar control if overall caloric intake is reduced to levels that induce weight loss. In head to head comparisons, however, the research shows calorie-restricted low-and moderate-carbohydrate diets typically do a better job of restoring glycemic control than similarly-restricted high-carbohydrate/low-fat diets. The greatest improvements are seen on low-carbohydrate diets [1-12]. It must be noted these results are obtained from studies almost always involving sedentary folks; highly active individuals, especially those regularly participating in endurance activities, are a different beast (high volume exercise greatly increases the need for carbohydrate to maintain glycogen stores and also produces marked improvements in insulin sensitivity).
Carbohydrate and calorie restriction are not the only dietary routes to better blood sugar control. Remember the glycemic index (GI) and glycemic load (GL) concepts that we discussed in Chapter 16? One of the key mechanisms by which low-carbohydrate diets reduce blood sugar levels is to reduce the GI and GL of your diet. So what happens when you simply switch to low-GI foods instead of cutting carbohydrate from your diet?
Well, in clinical trials, people instructed to follow low-GI and low-GL diets routinely experience greater improvements in glycemic control than those following high-GI, low-fat, and AHA diets [13-15].
So what about a head-to-head comparison of low-carb and low-GI diets? Unfortunately, clinical research directly comparing the two approaches is very limited. The only study to do so thus far comes from Atkins-sponsored researchers and—surprise, surprise—found the Atkins Diet produced greater reductions in hemoglobin A1c than the low-GI diet (-1.5% versus -0.5%). However, the difference was not statistically significant. Fasting blood glucose and insulin improved similarly for both groups during the 24 week study.
Despite the minimal differences in glycemic outcomes, the study paper claims far more low-carbers were able to lower their medication dose. The researchers concluded: “The diet lower in carbohydrate led to greater improvements in glycemic control, and more frequent medication reduction/elimination than the low glycemic index diet.” [16]
The researchers evidently believe this was a clear win for low-carb diets, but a closer look at the paper raises a number of serious concerns. First of all, the study had a very high dropout rate, with attrition being far higher in the low-carb group. Of the ninety-seven subjects initially randomized to the study, ten of the 48 low-carb subjects and 3 of the 49 low-GI participants quit before the study even began. And of those who remained, only 21 low-carbers completed the study compared to 29 of the low-GI dieters. What was the glycemic status of those who dropped out, and how would it have been altered by the ensuing dietary treatment? The answer to that is we’ll never know.
The researchers claimed that at the start of the study, there “were no clinically significant differences between the treatment groups“, but there were over twice as many African Americans in the low-GI group. African Americans not only suffer a higher incidence of diabetes than Caucasians, but also a higher proportion of disease complications than white diabetics. There is evidence to suggest this phenomenon may be partly due to genetic factors that differ between whites and blacks [17]. What possible impact this, along with potential sociocultural differences, would have upon glycemic outcomes of diet and drug treatment in African American versus Caucasian patients is unknown, but it nevertheless remains a potential confounder in this study that cannot be ignored.
The claim that far more low-carbers were able to reduce their dosage of diabetic medications sounds much less impressive when one discovers there were far more low-carbers taking such medications in the first place. In the abstract, the researchers state that ninety-five percent of the low-carb dieters were able to eliminate or reduce their dosage of diabetic medications, compared to only 62 percent of the low-GI subjects. But at the start of the study, ninety-five percent of the low-carbers were taking hypoglycemic medications, compared to only seventy-six percent of the low-GI group. Even if the treatments exhibited similar positive effects on glycemic outcomes, one would naturally expect a higher incidence of medication reductions in the low-carb group. When the reductions in diabetic medication are considered in terms of the numbers of participants who were on such medication at the start of the study, the difference narrows considerably: eighty-two percent and 95 percent of the low-GI and low-carb subjects were able to reduce their medication dosage, respectively. One hundred percent of the eight low-carbers initially taking insulin were able to reduce or eliminate their dosage, but so too were 100 percent of the three low-GI dieters initially using insulin.
There is one more problem with this study that precludes the trumpeting of low-carbohydrate diets as superior to low-GI diets for glycemic control. One important consideration when analyzing the results of dietary trials is just how closely the subjects followed their assigned diets, but no details about the actual dietary intakes of the subjects is included in the paper. However, we learn from reading the study that the participants were instructed on their respective diets by a registered dietitian using “a lay-press diet book and additional handouts ”. In the case of the low-GI group, the lay-press diet book was The GI Diet by Rick Gallop. Unfortunately the book contains a number of questionable recommendations and cannot be considered an ideal manual for low-GI nutrition.
For example, the book strongly emphasizes low- and non-fat foods and categorizes dietary fats into three categories: “the best, the better, the bad and the really ugly.”
“The bad fats are saturated fats”, claims Gallop. “Saturated fats are a principal cause of heart disease because they boost cholesterol, which in turn thickens arteries and causes heart disease and stroke.” According to Gallop, “The ‘better’fats are called polyunsaturated, and they are cholesterol free. Most vegetable oils, such as corn and sunflower, fall into this category.”
Oh dear.
And it doesn’t get much better when The GI Diet turns its attention to the glycemic index. It divides foods into red, yellow and green categories. Foods in the red category are allegedly “high-G.I., high-fat foods” to be avoided, but include perfectly healthy low-GI items such as whole yogurt, butter, cottage cheese, and tropical oils. The red category also includes healthy fruits that are technically high-GI but in actuality are low glycemic load items such as melons, watermelons, and green peas. According to Gallop, all these wholesome foods deserve to be treated with the same disdain as processed junk like hot dogs and donuts!
The GI Diet is effectively a low-fat diet. By stressing the importance of low-fat foods and including only the leanest meats and dairy products in the green category, Gallop is denying his readers the powerful insulin-moderating effects of dietary fat, which help slow gastric emptying time and hence temper subsequent post-meal blood glucose elevations. Therefore, the Atkins-sponsored study can hardly be considered the final word in low-GI versus low-carb diets.
While they differ in their carbohydrate content, low-carbohydrate and low-GI diets share one key similarity: they both involve reducing or even entirely removing from one’s diet the high-GI, sugar- and flour-rich junk that currently forms such a major component of the Western diet.
My suggestions are as follows:
 
	Avoid as much as possible all the sugar and additive-laden high-GI junk that pervades Western diets, and make low-GI and low-GL foods your staples.
	Tailor your overall carbohydrate intake to suit your activity levels and glycemic status. The promoters of both low-carbohydrate and low-fat/high-carbohydrate diets tend to be extremely dogmatic and insistent that their favored diet is best for everybody. They’re both wrong; commonsense, along with a mountain of scientific evidence, tells us that your diet should be tailored to suit your own individual requirements.

The more physically active you are, the more carbohydrate you will require. Regular vigorous exercise improves insulin sensitivity, which in turn allows you to eat more carbohydrates without ill effect. So if you are a highly active endurance athlete, you have no business following a low-carbohydrate diet—unless, of course, you enjoy watching your performance go to hell in a handbasket. On the flipside, if you are diabetic or a sedentary individual with poor glycemic control, a high-carbohydrate diet may actually worsen your condition.
As with bodily iron stores, an effective way to monitor your glycemic status is with regular blood testing. Fasting blood glucose and hemoglobin A1c are two minimally invasive tests your doctor can order for you. Another great way to help you adjust your carbohydrate intake is with the use of a glucose meter, or glucometer. These are the hand held devices diabetics often use to monitor their blood glucose levels. They involve using a small lancet to prick your skin, then dabbing a drop of blood on a test strip which is then inserted into the meter. The meter will then display your present blood glucose concentration.
Other important factors to consider when adjusting the carbohydrate content of your diet are your mood, energy levels and physical performance. If you find your exercise or sporting performance has deteriorated, there is a good chance you are not eating enough carbohydrate and are glycogen depleted. On the other hand, if you are experiencing ‘brain fog’, sleepiness after meals, or increased flatulence and burping, despite eating only low-GI foods, then your carbohydrate intake may be too high for your activity level and/or your personal glycemic status.
If you do opt for a lower-carb intake, be sure to avoid ketogenic low-carb diets like the plague and consume a minimum of 75 kilograms of carbohydrate daily. As Appendix I explains, ketogenic diets (those supplying less than 50 grams of carbohydrate per day) have been associated with numerous adverse side effects and should be given a wide berth by any health conscious individual.
If you are sedentary or have poor glycemic control and choose to follow a low-carbohydrate diet, it becomes even more important to emphasize the highest quality carbohydrate choices. A common criticism of low-carbohydrate diets is they are deficient in phytochemical-rich plant foods. If you derive your carbohydrates from grain foods or highly processed Frankenfood low-carb bars and pastas, then that’s true. However, with a little thought and conscientious shopping, a seventy-five gram daily carbohydrate limit can still provide a good dose of nutrient-rich plant foods. Here are some examples:
100g fennel
100g Romaine lettuce
100g red tomato
(the above items used in a salad and seasoned with lemon juice, olive oil and herbs)
100g broccoli
100g cauliflower
100g pumpkin
70g walnuts
200g blueberries
or
100g avocado
100g strawberries
100g red cabbage
70g (1 small bulb) onion
3g (1 clove) garlic
308g (2 fruits) pomegranate.
The above are only two of hundreds of possible combinations, and allow for the daily consumption of 681-870 grams of fruits, nuts and vegetables—easily exceeding the 400-500 gram amounts that have successfully improved antioxidant status in controlled clinical trials.
Don’t Forget the Calories
If you are overweight, then regardless of what diet you follow, shedding your excess chub causes improvements in arterial function, regression of arterial thickness (an indication that plaque build-up may be reversing), and antiplatelet activity. The degree of reduction in arterial thickness is linked to the amount of weight lost, not the mode of diet followed [18-21].
There are three strategies for losing weight with which we shall concern ourselves here:
 
	Restricting calorie intake;
	Increasing physical activity;
	Restricting calorie intake and increasing physical activity.

Unless you are morbidly obese or suffer some other condition that greatly limits your mobility, I do not recommend you choose option 1. Relying solely upon diet to induce weight loss often results in considerable loss of muscle mass. And while it may produce improvements in arterial function, dieting alone does little to improve your aerobic fitness and lung capacity (another important determinant of your longevity prospects).
Option 2 is my favorite. As a person who loves both food and physical activity, I’d much rather exercise more than eat less. However, depending on your current caloric intake and your degree of overweight, this option may not be sufficient to induce significant weight loss unless you exercise vigorously for an hour or more on a daily basis. And I mean vigorously; spending an hour at your local fitness center, in which half of your time on the gym floor is spent chatting with your fellow patrons, is not the same as running or riding at a brisk pace for an hour.
For most people with time constraints and a significant amount of excess body fat, option 3 is the most practical and effective option. Increasing your physical activity and reducing your caloric intake will allow you to create a calorie deficit. In order to fuel your daily energy needs, your body will be forced to draw upon its fat stores to meet the shortfall, in much the same way people are forced to tap into their savings when their expenditure exceeds their income. Including exercise helps counteract the loss of muscle typically seen when dieting alone is used to lose weight. To maximize this muscle-preserving effect, and to also help stall the loss of bone mass that occurs with aging, it is important to include some resistance exercise (i.e. weight training) in your training regimen.
And if you’re wondering what the best type of weight loss diet is, here’s the answer: the healthiest one you can stick with over the long term. The weight loss industry is loaded with so-called ‘gurus’ peddling all manner of unscientific claims. Among these are the low-carb authors who claim their diets speed up your metabolism so much you can actually lose weight at a caloric intake that would see you gaining weight on a high-carbohydrate diet. The most famous proponent of this extremely dubious claim is the late Dr. Robert Atkins, who claimed “…you could eat, say, 2,000 calories and still begin losing pounds and inches … In contrast, if you were consuming 2,000 calories on a low-fat diet, you might not lose weight, and you might actually gain weight. The metabolic advantage is that burning fat takes more energy so you expend more calories.” [22]
Study after study shows that this alleged “metabolic advantage” is a complete myth. The most reliable form of clinical evidence is that from metabolic ward trials where the food consumption of the subjects is tightly controlled to avoid the disparate intakes and dietary misreporting that plague free-living studies [23-25], where the subjects are trusted to follow their assigned diets as instructed. Without exception, these tightly controlled trials show that overall calorie intake, not the amount of protein, fat or carbohydrate you eat, is the final arbiter of fat-derived weight loss [26-47]. This topic is discussed at length in my book The Fat Loss Bible, which decisively debunks the metabolic advantage myth along with numerous other widespread fat loss fallacies. Suffice to say for now that if you want to lose weight, your focus should be on expending more calories than what you consume, not toying with the latest fad that promises ‘effortless’ weight loss.
So how do you figure out how many calories and how much carbohydrate you are consuming? The most precise method is to weigh your food on a scale then use a nutrient database to determine how many grams of carbohydrate in that portion. Good nutrient guides are available at most bookstores. An even better option is the huge, and free, USDA National Nutrient Database at http://www.nal.usda.gov/fnic/foodcomp/search/ which enables you to retrieve the protein, fat, carbohydrate, vitamin and mineral content of thousands of different foods. Fitday.com also offers a similar service, although the site requires (free) registration.
After you have become familiar with the calorie and carbohydrate content of the foods you eat, you can rely less on the scale and more on the ‘eyeball’ method to determine portion sizes.
Choose Quality Carbohydrates
Whereas our hunter-gatherer ancestors subsisted entirely on freshly killed meats and gathered plant foods, today’s diet is predominated by foods that have undergone extensive processing and are comprised of ingredients that were essentially alien to the human digestive tract prior to the Agricultural Revolution some ten thousand years ago.
Regardless of your overall carbohydrate and calorie intake, be sure to cut all the highly refined junk from your diet. This means ditching sugar, donuts, cakes, confectionery, sodas, fruit juices, flavored milks, biscuits, crackers, crisps, French fries, and all packaged products containing corn syrup, sucrose, fructose, dextrose (glucose), maltose, maltodextrin (glucose polymers), fruit juice concentrate, brown rice syrup, maple syrup, date sugar, cane sugar, corn sugar, beet sugar, succanat and lactose (the exception to this rule, again, is hard training athletes who can actually benefit greatly during and after exercise from consuming rapidly absorbed carbohydrate sources like glucose, sucrose and maltodextrin in liquid form).
All of these foods provide an abundance of calories and quickly absorbed carbohydrates that send blood sugar levels soaring, but provide little in the way of protective micronutrients. Because they contain little to no fiber, and because they are all quickly consumed items that provide little satiety value, these foods are an open invitation to excess carbohydrate and calorie intake. Their unusually high concentration of sugars is delivered to us minus Mother Nature’s usual safeguards against over-consumption.
A fresh cut of meat, in contrast, must be chewed thoroughly before being swallowed, placing a natural limit on the rate of ingestion. Likewise, the carbohydrate content of fresh fruits and vegetables not only tends to be lower than that of cereal products and sugar-rich foods, but it is also accompanied by substantial water content and considerable roughage in the form of soluble fiber, both of which have the effect of slowing the rate of ingestion.
The ingestion of excess calories via a diet comprised entirely of fresh meats and whole plant foods is an exceedingly difficult undertaking; on a diet of calorie-rich, fiber-poor, processed garbage, it is effortless. Throw in a lack of physical activity with the latter, and you have all the makings for an epidemic of diabetes and obesity—which is exactly what has occurred over the last three decades.
If you cannot live without cereal grains, here’s what I suggest you do: prepare only half the usual amount of pasta, rice, etc., that you would normally eat, and fill the rest of your plate with fibrous and nutrient-dense vegetables, such as broccoli, Brussels sprouts, cabbage, carrot, cauliflower, squash, sweet potato, tomato, zucchini, or salad greens.
When cooking with items like rice and potatoes, choose the lower GI varieties. “New” potatoes tend to have a lower GI than other varieties, while the newly introduced “Carisma” variety (presently only available in Australia) sports a GI of only 55. Long grain varieties of rice like Basmati and Doongara tend to have lower GI scores than instant and short-grain varieties (a notable exception is Jasmine rice, which sports a high-GI score despite its long grain status). Once again, when eating rice or potatoes be sure to mix them with an equal or greater portion of fibrous low-carb vegetables to lower the overall GI and GL of the meal.
As for snacks, use low-glycemic fruits and nuts as a superior alternative to sugar- and cereal-based products. Such changes will help guard against excessive carbohydrate intake, helping you to maintain a normal blood sugar level.
Requirement #2: Get the Most Nutritional Bang for Your Buck
In Chapters 15 and 16, we learnt how increasing meat and non-cereal plant consumption at the expense of cereals and legumes will dramatically increase one’s intake of protective nutrients. We shall now discuss why shunning the low-fat fad will also help boost your intake of vital nutrients.
Fat increases nutrient absorption. Researchers have shown time and time again that consuming low-fat meals drastically reduces the absorption of vitally important fat-soluble vitamins and carotenoids in food [48-51]. When subjects ingested equal amounts of lutein—a carotenoid that may protect against age-related macular degeneration and cataract—from eggs, spinach or supplements, it was observed that lutein absorption was significantly higher during the period of egg consumption [52].
In another study, researchers compared the absorption of carotenoids from salads that contained either zero, six or twenty-eight grams of canola oil. There was essentially no increase in blood carotenoid concentrations after the fat-free salad, while the reduced fat salad produced markedly lower blood carotenoid elevations than the highest fat version [53].
Dramatic increases in fat-soluble antioxidant uptake were also observed when research participants were fed avocado. The addition of 150 grams avocado to salsa enhanced lycopene and beta-carotene absorption by 4.4 and 2.6-fold, respectively, compared to avocado-free salsa. In the same subjects, adding either twenty-four grams of avocado oil or 150 grams avocado to salad greatly enhanced alpha-carotene, beta-carotene and lutein absorption by 7.2, 15.3 and 5.1 times, respectively, compared with avocado-free salad [54].
Animal fats contain important fat-soluble vitamins. It is in the fatty portions of meat, dairy and eggs where one finds the highest concentrations of fat-soluble vitamins such as A, D, E and beta-carotene [55]. Stripping the skin from your chicken breast not only makes it less tasty, but also reduces its vitamin A content by seventy-eight percent. Skim milk yogurt, meanwhile, contains ninety-three percent less vitamin A than the whole milk variety.
Throwing away your egg yolks is likewise antithetical to the goal of optimal nutrition; while one large egg yolk contains 245 IU of vitamin A, 18 IU of vitamin D, and 186 mcg of lutein plus zeaxanthin, along with phosphatidylcholine, choline and small amounts of other carotenoids and vitamin E. A large egg white contains none of these nutrients.
Saturated fats improve mineral absorption. Numerous animal studies have shown that saturated fat improves mineral absorption, and emerging evidence indicates this holds true for humans as well [56-58]. A pilot study by researchers at the USDA Grand Forks Human Nutrition Research Center examined the effect of different fats and carbohydrate on performance and mineral metabolism in three male endurance cyclists. During alternating four-week periods, each subject consumed diets in which either carbohydrate, polyunsaturated, or saturated fat contributed about fifty percent of daily energy intake. Endurance capacity decreased with the polyunsaturated fat diet. The polyunsaturated diet also resulted in increased excretion of zinc and iron, while copper retention tended to be positive only on the saturated fat diet [59].
In men consuming diets containing forty-two percent of calories as fat, increasing linoleic acid intake from four to sixteen percent of energy, at the expense of saturated fat, resulted in a significant decrease in iron balance, hemoglobin levels, and red blood cell counts [60].
Saturated fats help improve omega-3 status. Saturated fat improves the body’s conversion of plant-source omega-3 fats into the longer-chain varieties like EPA and DHA, while omega-6-rich fats impede the conversion process. In young males, elongation of alpha-linolenic acid (ALA) and linoleic acid (LA) to DHA, EPA and AA was reduced by forty to fifty percent when dietary LA intake increased from fifteen to thirty grams per day [61]. When rats were supplemented with linseed oil, their serum and tissue content of the all-important omega-3 fatty acids increased, and omega-6 levels decreased, to a far greater extent on a saturated fat-rich (beef fat) diet than on a linoleic acid-rich (safflower oil) diet. By creating a more favorable omega6:omega-3 ratio, saturated fat may help guard against a plethora of deadly diseases, including CHD [62].
Saturated fats may protect against infection. Saturated fats are well known for their ability to raise both LDL and HDL cholesterol. As we learnt in Chapter 21, both HDL and LDL help to neutralize harmful bacteria. Animal studies show that high cholesterol improves survival in animals infected with deadly microbes, while humans given intravenous HDL prior to infection with E.coli endotoxin experienced less flu-like symptoms and a significant reduction in inflammatory immune system activity.
Certain saturated fatty acids may also exert direct anti-microbial effects. Dairy and tropical fats contain special types of saturated fats known as medium-chain and short-chain fatty acids, which, in laboratory research, have been shown to attack a wide array of gram-negative germs.
Whole milk consumption in children is associated with fewer gastrointestinal infections than is consumption of low-fat milk [63]. Rats consuming diets high in milk fat show a significantly greater resistance to Listeria infection and higher survival rates than those whose diets were low in milk fat [64]. Similar results have been observed in mice fed diets high in saturate-rich coconut oil [65].
Saturated and monounsaturated fats positively influence hormonal function. Low fat diets have been shown to lower levels of testosterone, essential for well-being in both men and women. Free testosterone elevates sex drive, produces muscle growth, increases bone density, boosts immune function, and may even protect against cardiovascular disease. Unfortunately, testosterone levels tend to decline with age. A study with weight-training men showed higher saturated fat and monounsaturated fat consumption to be positively associated with testosterone levels. In contrast, higher dietary levels of polyunsaturated fats relative to saturated fats were associated with lower testosterone levels [66].
A number of other studies show that reducing fat intake from around forty percent to 20-25 percent of calories decreases testosterone output in men. Low fat diets also increase levels of sex hormone-binding globulin (SHBG), a protein which binds to testosterone, thus reducing the amount of bioavailable, or ‘free’, testosterone in the body. It is free testosterone that is responsible for this hormone’s favorable effects on growth, repair, sexual capacity and immune function [67-69].
Saturated fats may protect the liver from foreign substances. Ingestion of foreign substances can take a heavy toll on the liver, whose primary role is to neutralize these toxins and aid in their removal from the body. In animal experiments, diets enriched with saturated fatty acids (from beef tallow, coconut and palm oils) protect against alcohol-induced liver injury, whereas diets containing polyunsaturated fatty acids promote liver injury [70-73]. Epidemiological evidence also suggests that both saturated fat and cholesterol protect against alcoholic cirrhosis while polyunsaturated fats promote cirrhosis [74]. The protective mechanism is believed to be saturated fat’s ability to reduce alcohol-induced free radical damage in the liver.
Saturated fats may assist bone growth. In animal studies, diets containing saturated fat produce superior bone development than those containing polyunsaturated fats [75,76] Among women followed through the transition from pre- to post-menopause, increased intakes of unsaturated fats were associated with greater bone loss in the hip and lumbar spine [77].
Animal fats contain CLA. Animal fat is the only significant dietary source of conjugated linoleic acid (fish and vegetable foods contain only trace amounts of CLA [78]), a unique fatty acid that has been shown repeatedly in animal studies to protect against cancer [79]. Research with humans indicates that CLA may enhance immune function and, in diabetics, improve blood glucose control [80,81]. A double-blind study at Purdue University which compared the effects of CLA supplementation with a safflower oil placebo in Type 2 diabetics found that after eight weeks, decreases in fasting blood glucose were seen in nine out of eleven subjects taking CLA, but only two out of the ten subjects receiving safflower oil.
Saturated fat may protect against heart disease. Harvard researchers took 235 postmenopausal women with established coronary heart disease, and divided them into four categories according to their level of saturated fat intake. They then performed coronary angiographies at baseline and after a mean follow-up of 3.1 years, analyzing over 2,200 coronary artery segments in the process.
After adjusting for multiple confounders, increasing saturated fat intakes were associated with progressively less narrowing of the arteries and less progression of coronary atherosclerosis. Compared with a 0.22 mm narrowing in the lowest quartile of intake, there was no narrowing in the highest quartile of saturated fat intake.
Carbohydrate intake was positively associated with atherosclerotic progression, particularly when the glycemic index was high. Polyunsaturated fat intake was also positively associated with progression of atherosclerosis, but monounsaturated and total fat intakes were not associated with progression.
After examining the baseline data for the study subjects, it is apparent that the results cannot be explained away by otherwise healthier lifestyles among those eating the most saturated fat; the high saturated fat group, in fact, had the greatest number of current smokers [82].
Studies like this do not prove causation, but we do know that saturated fatty acids, because of their lack of vulnerable double bonds, are the least susceptible to free radical damage; polyunsaturates are the most vulnerable. We also know that high refined carbohydrate consumption does an outstanding job of raising blood sugar and insulin levels, which accelerates glycation, free radical activity, blood clot formation, and arterial smooth muscle cell proliferation.
Furthermore, the contention that increased polyunsaturated fat and carbohydrate consumption can worsen cardiovascular disease is supported by evidence from clinical trials and by the observation that increasing heart disease incidence throughout the twentieth century has been accompanied by increasing polyunsaturate and refined carbohydrate consumption. Animal fat consumption, in contrast, has remained stable over the last 100 years.
Embrace the Fat - Sensibly
Let me make it perfectly clear: The defense of saturated fat you have just read is not an endorsement of very high fat diets. The evidence above typically involved studies where mean fat intakes were around 40 percent or lower, so any attempt to use these results as an endorsement of the 50-75 percent fat regimens recommended by some low-carb authors is somewhat disingenuous.
If you have succumbed to the low-fat fad and would like to reintroduce some healthy fats back into your diet, remember that a little commonsense goes a long way. A dinner consisting of the fattiest meat you can find, fried in spoonfuls of lard and accompanied by vegetables slathered with butter, all topped off with a whipped cream-laced desert is definitely going a bit too far. Try gradually increasing your intake of fat, starting with an egg yolk a day at breakfast, a handful of nuts to accompany your chicken salad at lunch, and a partially-trimmed cut of your favorite meat dish for dinner. If you have been following a very low-fat diet for any length of time, a gradual approach is especially important in order to allow your digestive system to reacclimatize to the increase in dietary fat.
People often read my writings in defense of saturated fat and then ask me: “So does this mean we can eat all the eggs, butter and fatty meats we want?” No, it doesn’t. Many people evidently wish to hear it’s OK to shovel as much food as they wish into their mouths and suffer no adverse consequences. Gluttony is never a good thing, no matter how wholesome the food. Eat until you are satiated, and no more. There is no benefit, and much potential harm, in eating beyond your physiological needs.
Grass-Fed is Best
A diet enriched in ‘hunter-gatherer’ foods can be utilized by just about anyone. Seek out the freshest meats, eggs, vegetables, fruits, and nuts that you can find and make them the mainstay of your diet. If possible, consume meat, eggs and dairy from animals that have been range-fed on grass instead of hastily fattened on grain. Grass, not grain, is the natural diet for herbivorous animals. Meat and dairy from grass-fed animals contain more CLA, vitamin E and slightly more omega-3 fats than that from grain fed animals [83-86]. Eggs from freely foraging chickens contain up to eight times more omega-3 fats than regular supermarket eggs [87].
Return to Your Dietary Roots
Mainstream dietary guidelines have proven themselves to be a complete and utter failure in bolstering public health. In fact, they have directly exacerbated the very problems they were purported to solve. Despite a substantial drop in smoking rates, CHD incidence has not fallen since the launch of the anticholesterol/animal fat campaign, while obesity and Type 2 Diabetes have spiraled to unprecedented levels. A return to our dietary roots, to the natural foods that kept humankind going for almost 2.5 million years, is long overdue.
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Micronutrient Magic
A supplement routine that could truly save your life
“For every complicated problem there is a solution that is simple, direct, understandable, and wrong.”
H.L. Mencken
On June 28, 2003, the British Medical Journal sent the media and medical professions into a frenzy when it proudly announced a “remarkable” breakthrough in the war against cardiovascular disease. The journal’s editor, Richard Smith, gushed that “It’s perhaps more than 50 years since we published something as important” and advised readers to safely file away the June 28 issue because “It may well become a collector’s item.” [1]
Why was the editor of one of the world’s oldest and most widely read medical journals so excited? His unbridled exuberance stemmed from a paper appearing in the same issue titled “A strategy to reduce cardiovascular disease by more than 80%”. The paper was authored by two London researchers who had formulated what they termed the ‘Polypill’ [2]. This latest of ‘miracle’ pills was a proposed combination of six ingredients: a statin, three blood pressure lowering drugs, folic acid, and aspirin.
According to the researchers, “The Polypill strategy could largely prevent heart attacks and stroke if taken by everyone aged 55 and older and everyone with existing cardiovascular disease. It would be acceptably safe and with widespread use would have a greater impact on the prevention of disease in the Western world than any other single intervention.”
The hyperbole reached fever pitch when they claimed the Polypill would reduce coronary events by a staggering eighty-eight percent and stroke by a similarly impressive eighty percent. As for side effects, “the Polypill would cause symptoms in 8-15% of people”, meaning that the alleged benefits would far outweigh the expected risks.
What was truly “remarkable” about this paper was that these stunning claims were presented and hailed in a leading journal even though the Polypill had not been tested in even a single randomized controlled trial. The authors arrived at their startling figures simply by firing up their computers and calculating risk estimates using the average CHD and stroke reductions seen in randomized trials for each of the proposed Polypill ingredients (in the case of folic acid, which has failed to show any benefit in clinical trials, data from epidemiological studies was used instead). The predicted incidence of adverse symptoms was similarly calculated by adding together the side effect rates observed in randomized trials for each component.
The creators of the Polypill recommended that everyone over the age of fifty-five and every individual with existing cardiovascular disease begin taking their patented formulation when it eventually becomes available. “One third of people taking this pill from age 55 would benefit, gaining on average about 11 years of life free from an IHD event or stroke”, they claimed, adding “There is no need to measure the four risk factors [LDL cholesterol, blood pressure, platelet function and homocysteine] before starting treatment, because intervention is effective whatever the initial levels of the risk factors, nor to monitor the effect of the treatment…”
Perhaps Nicholas M. Regush, the late outspoken editor of Redflagsdaily.com, best summed up the audacious nature of the Polypill claims when he wrote: “This has got to be one the most egregious presentations that I have ever come across in all my years as a health reporter, both in the print world and at ABC News in New York. That the authors actually appear to have the support of the editor of the British Medical Journal is truly amazing—and dangerous. All these so-called health professionals actually have convinced themselves that if you put six different drugs together, they will all add up to one big cure of sorts. This is not only junk science at its worst, but reveals the sloppy intellectual processes going on these days in medical science…” [3]
The Polypill creators appear to be completely blind to the fact that neither statins nor aspirin have ever been shown to lower mortality in the elderly, women and non-diabetic individuals free of cardiovascular disease. They are evidently unaware that the reported incidence of side effects in carefully screened clinical trial participants with these drugs is far lower than that noted among the general population.
All of the Polypill ingredients, with the sole exception of folic acid, have been clearly documented to produce severe side effects in susceptible individuals. The authors did not consider the possibility that taking all these ingredients simultaneously could magnify the incidence of adverse events. The use of statins alone can cause liver toxicity and kidney failure—what would happen to the frequency rate of such outcomes when statins are taken in conjunction with four other potentially toxic drugs?
The ’New-Improved Polypill’—Cheap, Safe, and Effective
For those who don’t want to become the unwitting guinea pigs in yet another overly optimistic mass social experiment, there exists a cheaper, safer and far healthier alternative to the Polypill. It involves the daily ingestion of a small handful of nutritional supplements, some of which, as we learnt in Chapter 24, have already established their mortality-lowering benefits in controlled clinical trials. I won’t be so crass as to offer any wildly spectacular percentage mortality reductions for the supplement regimen outlined below, at least not until supportive clinical data are available. What I will say without any reservation is that all available evidence indicates the magnitude of reduction would be substantial. Make no mistake: the supplement regimen below will save lives. To make life easier for readers, I have not only presented the specific nutrients one should take daily, but the names of supplements containing these nutrients. The listed formulations contain the required amount of nutrients, are competitively priced, and come from reputable manufacturers. Without any further ado, here they are:
1) Multi-vitamin/mineral formula without iron or copper. A good multivitamin/mineral formula should form the foundation of any heart-protective nutrient supplementation regimen. Look for a product that is free of iron and copper (see Appendix F for more information about copper), but at least 100 micrograms of selenium.
Suggested product: Life Extension Two-Per-Day
Dosage: Two tablets daily
Cost: Twenty-four cents a day (120 tablets, $14.21)
Ingredients:
Vitamin A: 5000 IU
Vitamin C: 500 mg
Vitamin D: 2000 IU
Vitamin E: 200 IU
Thiamine (vitamin B1): 75 mg
Riboflavin (vitamin B2): 50 mg
Niacin (vitamin B3): 50 mg
Vitamin B6: 75 mg
Folate: 400 mcg
Vitamin B12: 300 mcg
Biotin: 300 mcg
Pantothenic acid: 100 mg
Calcium: 12 mg Iodine: 150 mcg
Magnesium: 100 mg
Zinc: 30 mg
Selenium: 200 mcg
Manganese: 2 mg
Chromium: 200 mcg
Molybdenum: 100 mcg
Potassium: 25 mg
Alpha-carotene: 50 mcg
Boron: 3 mg
Choline: 20 mg
Inositol: 50 mg
Biolut Marigold Extract [containing 5 mg trans-lutein and 155 mcg trans-zeaxanthin]
Lycopene: 2 mg
PABA (para-aminobenzoic acid): 30 mg
Another good multi is NOW Foods Adam, but due to its inclusion of saw palmetto it should be used by males only. For Australian readers, a good substitute for Life Extension Two-Per-Day is Golden Glow Super One a Day (www.goldenglow.com.au). Again, it is not as rich in selenium and contains no vitamin D, so extra supplementation of these nutrients is warranted. When choosing a standalone selenium supplement, I’d recommend a high selenium yeast version (such as Seleno Excell). Unlike the more commonly used L-selenomethionine version, high selenium yeast has demonstrated the ability to reduce cancer incidence and mortality in large clinical trials.
2) Fish oil
Suggested product: NOW Molecularly Distilled Omega-3 (supplying 300mg EPA+DHA)
Dosage: One to three capsules daily
Cost: Four to twelve cents a day (500 softgels, $18.77)
3) Coenzyme Q10
Suggested product: Doctor’s Best High Absorption CoQ10 with Bioperine
Dosage: 100mg (one capsule) daily
Cost: Ten cents a day (120 x 100 mg capsules, $11.89)
It is recommended you have a CoQ10 blood test before and after commencing CoQ10 supplementation to determine if it is having the desired effect. If testing reveals little change in blood CoQ10 levels, or if you already suffer cardiovascular disease, opt for supplements containing the Kaneka Ubiquinol form of CoQ10, which has been shown to raise blood CoQ10 in patients non-responsive to regular CoQ10 [4]. One such product is Healthy Origins Ubiquinol (60 x 100mg softgels, $26.99).
4) Magnesium
Suggested product: NOW Magnesium Citrate
Dosage: Two tablets daily (supplies 400mg elemental magnesium)
Cost: Ten cents a day (250 tablets, $12.73)
Optional Supplements
5) L-Carnitine (highly recommended for patients with existing cardiovascular disease)
Suggested product: NOW L-Carnitine
Dosage: Four grams (four capsules) daily
Cost: $1.91 a day (100 x 1000mg capsules, $47.80)
6) Garlic
Suggested product: Enzymatic Therapy Garlinase 4000
Dosage: One capsule daily.
Cost: Twenty-two cents a day (100 Tablets $22.02)
7) Mixed tocopherol and tocotrienol vitamin E supplement
Suggested product: Life Extension, Gamma E Tocopherol/Tocotrienol
Dosage: One softgel daily.
Cost: Fifty-three cents a day (60 softgels $31.50)
The regimen outlined above is free of iron but contains fish oil, coenzyme Q10, selenium, magnesium, vitamins C and D, and high potencies of vitamins B6, B12 and folic acid—the benefits of which we have already discussed throughout this book. What follows is a quick discussion of magnesium, garlic and vitamin E tocopherols/tocotrienols (for more information on L-carnitine, see Chapter 24).
Garlic
There’s nothing smelly about garlic’s beneficial effects on the cardiovascular system; in placebo-controlled clinical studies, ingestion of garlic has repeatedly produced anti-clotting, antioxidant and blood-thinning effects [5]. In animal experiments, aged garlic extract significantly reduces both the build-up of lipid deposits in arteries and the thickening of arterial walls [6]. Garlic may also help prevent atherosclerosis in humans; in a randomized, double-blind, placebo-controlled trial with patients showing advanced atherosclerotic arterial plaques, men randomized to receive 900 milligrams of garlic powder each day for four years experienced a smaller increase in plaque volume than those receiving a placebo. While women assigned to placebo also experienced increases in plaque volume, those assigned to garlic actually experienced a slight decrease [7]. A small double-blind, randomized trial by Californian researchers found that patients taking a statin drug plus aged garlic extract experienced an average 7.5 percent increase in arterial calcification over one year, far better than the twenty-two percent increase seen among those taking a statin alone [7].
In patients with peripheral arterial occlusive disease, a significantly greater increase in walking distance was observed in those taking 800 milligrams of garlic powder for twelve weeks than taking a placebo. Diastolic blood pressure, blood platelet aggregation, and blood viscosity also decreased significantly [9].
Side effects from garlic and garlic supplement use are rare, but include gastrointestinal discomfort and nausea, bloating, headache, dizziness, and profuse sweating. Individuals taking anti-clotting or blood-thinning drugs should check with their doctor before using garlic, as garlic may amplify the effects of these drugs. The consequences of such interaction are potentially serious—at least one case of life-threatening hemorrhage has been reported in the literature [10-14].
In addition to its cardiovascular effects, regular garlic ingestion may deliver numerous other health benefits, including protection against cancer, age-related cognitive decline, liver damage, and even the common cold [15].
Chopping or crushing garlic releases an enzyme called alliinase, which rapidly converts alliin in garlic to allicin. Allicin is not only responsible for the characteristic odor of fresh garlic, but is also considered one of garlic’s most important biologically active compounds. Alliinase, and thus allicin, can be activated only when garlic cloves are crushed or cut. Garlic must also be eaten raw to exert its full effect, as alliinase is quickly inactivated by heating, thus preventing the conversion of alliin to allicin. Researchers have found that microwave heating for as little as sixty seconds totally destroys alliinase activity. Unlucky rats fed cooked garlic and given a carcinogenic compound did not experience any of the considerable anti-tumor protection seen in similarly exposed rats consuming unheated garlic [41]. Boiling or heating garlic at temperatures between 60-100°C can completely block its beneficial antimicrobial, antioxidant, and blood thinning effects [30-34].
All is not lost for those who cannot tolerate raw garlic. Crushing and/or cutting garlic at its top and allowing it to stand for ten minutes before cooking preserves up to seventy percent of its anti-carcinogenic properties [35].
When it comes to the ‘stinking rose’s‘ famous anti-social effects on breath odor, tooth brushing unfortunately has little effect—garlic’s lingering impact on breath emanates from the gut, not the oral cavity. Ingestion of fresh parsley has been reported to alleviate garlic breath, otherwise there are always garlic supplements.
Magnesium
Deficiencies of magnesium have been implicated in diabetes, atherosclerosis, cardiac arrhythmia and acute myocardial infarction [36].
Coronary artery disease patients receiving 365 milligrams of magnesium citrate daily for six months showed significant improvements in exercise tolerance, exercise-induced chest pain, and quality of life compared to patients taking a placebo [37]. A double-blind study involving patients with stable coronary artery disease, all of whom were taking aspirin, indicated that three months of magnesium supplementation could reduce thrombus formation by thirty-five percent compared to placebo treatment [38]. In this patient group, magnesium supplements have also been shown to improve arterial dilation [39].
Magnesium is important for healthy blood sugar metabolism, and supplementation with this mineral has produced significant improvements in blood glucose control in both type 2 diabetics and non-diabetic insulin resistant subjects [40,41].
Magnesium deficiency is all-too-common in populations relying heavily on processed foods. A recent survey of U.S. adults found that the average daily intake of magnesium among Caucasian men is only 352 milligrams, and a mere 278 milligrams among African American men. Caucasian women consume an average of 256 milligrams per day, while African American women take in only 202 milligrams daily [42]. The lower amounts of magnesium ingested by African Americans have been posited as a possible contributor to their increased susceptibility of hypertension, diabetes, and cardiovascular disease [43].
Coffee and tea drinkers may also be at increased risk of magnesium insufficiency. Acute ingestion of caffeine in amounts similar to those found in two to three cups of coffee (around 300 milligrams of caffeine) increases the urinary excretion of calcium, magnesium and sodium for at least three hours after consumption [44]. Urinary excretion of zinc may also increase with caffeine intake [45]. These increased urinary losses may potentially affect bone mass by increasing the release of minerals from bone into the bloodstream in order to maintain balance.
For those who can’t or won’t eat magnesium or calcium-rich foods on a regular basis (Brazil nuts, pumpkin seeds, halibut, tomato paste, spinach, artichokes, cashews, almonds are some of the foods particularly high in magnesium), or for diabetics and CHD patients who wish to ensure high levels of this mineral in their diets, magnesium supplementation is worthy of serious consideration. Few side effects have been noted with magnesium supplements, although excessive intake can cause diarrhea.
Mixed Vitamin E Tocopherols and Tocotrienols
The mixed tocopherol/tocotrienol supplement is recommended to obtain the full benefits of vitamin E. In clinical trials, vitamin E has repeatedly failed to reduce cardiovascular mortality (see Appendix G). However, these studies have invariably used only alpha-tocopherol, one of the numerous forms of vitamin E. Despite the fact that gamma tocopherol is the main form of vitamin E found in the diet, and that the numerous tocopherols and tocotrienols have been known to researchers for some time, they persist in employing alpha-tocopherol in isolation when conducting clinical trials. As Appendix G explains, high dose alpha-tocopherol supplements (above 400IU) may even increase the risk of adverse health effects by negatively affecting other antioxidant nutrients and enzymes. To ensure plentiful intake of the tocopherols and tocotrienols, consider a supplement such as the Life Extension product listed above, which not only contains alpha tocopherol, but also generous amounts of gamma tocopherol, delta tocopherol, beta tocopherol, gamma tocotrienol, delta tocotrienol, alpha tocotrienol, and beta tocotrienol.
Effective CHD Prevention that Doesn’t Cost the Earth
The daily cost of the above regimen, minus optional items, is forty-eight to fifty-six cents per day (depending on the dose of fish oil), or $175-$205 per year. In comparison, the lowest dose (ten milligrams) of the world’s most popular statin drug, Lipitor, costs 98 cents per day, or $358 per year [46]. If garlic and mixed tocopherols/tocotrienols are included in the supplement protocol, the daily cost is $1.23-$1.31, or $449-478 per year. If L-carnitine is added, the daily cost is $3.14-$3.22, or $1146-$1175 per year [47].
These figures do not capture the full economic advantage of this supplement regimen; unlike statins, the above supplements do not cause muscle or tendon damage, immune suppression, cognitive dysfunction, neurological impairment, transient memory loss or life-threatening kidney failure. The above supplement routine offers protection against heart failure and cancer—unlike statins, which may actually increase the risk of these ailments. This regimen, therefore, may bring about further substantial savings in terms of alleviated future medical expenses.
Unlike statins, aspirin or anti-hypertensive drugs, the above regimen helps to ensure adequate intake of many important nutrients that are commonly deficient in the average Western diet. Even health-conscious individuals who eat a relatively nutritious diet will find it exceedingly difficult to obtain many of the above nutrients solely from food sources. Selenium, for example, is woefully deficient in much of the world’s soil, in the plants that grow on this soil, and in the animals that graze upon these plants. Adequate intake of long-chain omega-3 fats from dietary sources would require the regular consumption of fatty fish, a staple that has become increasingly subject to contamination with environmental pollutants. The only other viable source of long-chain omega-3 fats is brain, which, while considered a delicacy in many cultures, is unlikely to win widespread appeal any time soon in most Western countries. The handful of foods that contain any meaningful amount of vitamin D—egg yolks, liver, full fat dairy products and cod liver oil—are shunned by much of the population. Not surprisingly, vitamin D deficiency is common during winter and in individuals who receive little sun exposure on their skin.
To make matters worse, numerous researchers have reported declining levels of various vitamins, minerals and plant foods over recent decades. USDA researchers selected 43 raw fruits and vegetables that were included in both the 1950 and 1999 editions of the USDA’s tables. As a group, these foods show statistically reliable decreases between 1950-1999 for all three minerals evaluated (calcium, phosphorous and iron) and riboflavin. Levels of magnesium, copper and sodium were not included in the analysis as they were not reported by the USDA in 1950 [48].
This situation is not confined to the US. Finnish researchers analyzed changes in the mineral and trace element contents of cereals, fruits and vegetables in Finland from the mid-1970s to the 2000s. They found food content of most trace elements had declined, with the notable exception of selenium due to the use of selenium-supplemented fertilizers by Finnish farmers. The only change in mineral content was observed for potassium, which was significantly lower than in the middle of the 1970s. The reduction of trace element density in vegetable foods was such that per capita daily intakes of mineral elements in the 2000s were lower than in the 1970s, even though consumption of fruits and vegetables had increased since 1970s [49].
In the UK, independent researcher Anne-Marie Mayer compared the mineral content of forty fruits and vegetables grown in the 1930s and the 1980s using data published in the UK Government’s Composition of Foods tables. She found several marked reductions in mineral content, including statistically significant reductions of calcium, magnesium, copper and sodium in vegetables, and magnesium, iron, copper and potassium in fruit. The only mineral showing no significant difference over the 50 year period was phosphorous [50].
Many commentators have attributed this reduction in mineral content to a decline in the quality of soil that commercial crops are grown in. More specifically, the erosion of top soil and the use of fertilizers comprised primarily of nitrogen, potassium and phosphorous, rather than a broad spectrum of nutrients, have been highlighted as causal factors.
The USDA researchers, however, found that the water content of fruits and vegetables had increased over the period 1950-1999. When this was taken into account, there was little change in the nutrient content per gram of the dry matter of the foods analyzed in their study. Mayer also noted that water content had increased and dry matter decreased in fruit.
So at least part of the problem appears to be that modern crop varieties, selected for higher yield, contain more water and less nutrient-containing solid matter.
Meat Ain’t What it Used to Be, Either
The nutritional value of animal foods has also been negatively impacted by modern agricultural practices. Similar to humans, cereal grains and legumes are not natural foods for cows. Nonetheless, it has become standard practice in many countries to “finish” cattle with a diet of cereal grains (and in some instances protein concentrates made from soy) prior to slaughter.
When researchers compared the effect of finishing Angus steers with either grass or corn-silage concentrate, the grass-finished meat showed significantly higher levels of several nutrients. Muscle levels of beta carotene and the vitamin E isomer alpha-tocopherol were fifty-four percent and 288 percent higher, respectively, in grass-finished beef. The grass-finished meat also had 295 percent more vitamin B1 and 200 percent more B2. The grass-finished beef also had less fat but higher contents of n-3 fatty acids and a lower n-6:n-3 ratio [51]. Marked increases in the alpha-tocopherol content of grass-finished beef have also been observed by Irish researchers [52].
Grass-fed meat, and milk, have repeatedly been shown to contain higher amounts of omega-3 fatty acids than their grain-fed variants [53-56]. Unlike grain-fed beef, grass-fed meat has a fatty acid profile similar to that of wild game meats [57]. However, it should be pointed out that the overall concentration in muscle meat tissue of omega-3 fatty acids, especially the all-important long-chain variants such as EPA and DHA, is quite small. Eating large amounts of even the fattiest cuts of muscle meat would fail to bring one’s daily long-chain omega-3 intake anywhere near the 900-2400 mg that have shown benefit in clinical trials for various ailments. Populations whose large intake of long-chain omega-3 fats is associated with low rates of coronary heart disease, such as the Japanese and Eskimos, tend to eat significantly higher amounts of fatty seafood than the residents of most Western countries. Researchers have speculated that our Paleolithic ancestors may have used brain tissue (rich in long-chain omega-3s) from scavenged and hunted animals to fulfil their omega-3 needs [58].
A significant potential source of long-chain omega-3 fats is yolk from the eggs of grass-fed chickens. When researcher Artemis Simopoulos compared eggs from range-fed Greek chickens with supermarket eggs, she found the former contained over 800 percent more long-chain omega-3s than the latter [59]. Artemis noted that one yolk from a Greek egg contained around 250 milligrams of long-chain omega-3 fats; a similar amount could be obtained from 1.6 yolks of flax-fed chicken eggs, 1.4 yolks of fish-meal-fed chicken eggs, or 8.3 yolks of regular supermarket eggs (a typical single fish oil capsule contains 300 milligrams of the long-chain omega-3 fats EPA and DHA) [60].
Lifestyle Matters Too
In addition to receiving less micronutrients from our food, we have adopted lifestyle habits that deplete our bodies of important nutrients even further. Stress, chronic and acute illness, avoidance of sunshine, living in polluted urban centers, past and present use of recreational and pharmaceutical drugs, and cigarette smoking are just some of the factors that cause our bodies to become depleted of certain nutrients. Individuals with a history of fad or crash dieting, eating disorders, very low-fat eating, fasting, heavy sauna use, vegetarianism and especially veganism, are also at increased risk of nutrient deficiencies.
Due to the preponderance of dietary and lifestyle factors interfering with optimal nutrition, I strongly recommend readers seriously consider the use of vitamin, mineral and trace element supplements.
In the next chapter, we will learn how to go about implementing another important strategy that not only protects against CHD but also dramatically improves overall health.
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An Exercise in Longevity
A little physical activity can go a long way
“Those who think they have not time for bodily exercise will sooner or later have to find time for illness.”
Edward Stanley, Earl of Derby
We all know that we should exercise. We know that regular physical activity brings with it numerous benefits, including marked improvements in appearance, physical health and even mental outlook.
So why do so few of us do it?
Without question, the most commonly cited reason for not exercising is lack of time. While busy schedules certainly make it harder to find time for exercise, they by no means render the task impossible. The sad fact is that, even when we do have the time, the majority of us still don’t exercise. For all our bleating about being short on time, most of us, given a spare hour or two, will watch TV, read the daily barrage of bad news in the papers, chat on web forums, go shopping for things we don’t really need, or participate in a long list of other non-essential activities long before we will even think about getting up off our butts and raising a sweat.
It doesn’t take a rocket scientist to work out the real reason why so much of the population gets so little exercise. The indisputable fact is that most people don’t exercise simply because they don’t have to.
The Sedentary Revolution
During almost our entire evolutionary history, humans had to physically exert themselves in order to obtain food and water. For our Paleolithic ancestors, regular physical activity was essential for survival. Since that time, industrialization has all but rendered the need for exertion obsolete. Except for the small proportion of us who still work in physically demanding jobs, vigorous activity is no longer an intricate part of life. It is now an optional activity, something that we refer to as ‘exercise’ and do only when sufficiently motivated.
Exercise requires effort, and humans are inherently lazy creatures. During the Paleolithic and Agricultural eras, where strenuous activity was an inescapable aspect of daily life, this trait actually served a protective function; it helped prevent us from ‘overdoing it’, from reaching beyond the body’s capacity for self-repair. Laziness ensured that an unavoidably high level of physical activity was balanced with sufficient recuperative downtime. Nowadays, overdoing it is typically the least of our worries; in our fully automated society, it is a lack of activity that is killing us.
Time is on Your Side
For those with truly busy schedules, the good news is that even relatively low levels of activity have been shown to improve health and lower both cardiovascular and overall mortality. What’s more, you don’t need to purchase fancy equipment or expensive gym memberships in order to achieve these benefits. Improved health can be attained with one of the simplest and safest physical activities known to mankind: brisk walking!
According to the Centers for Disease Control and the American College of Sports Medicine, each of us should engage in at least thirty minutes of moderate-intensity physical activity (e.g. brisk walking at 3-4 mph) on most, and preferably all, days of the week [1]. Currently, only forty-five percent of Americans meet even these minimal guidelines [2].
Can the minimal amount of activity stipulated by these guidelines have any meaningful impact upon mortality? A review of the literature by researchers from the Harvard School of Public Health suggests they can. After analyzing numerous epidemiological studies, they found that activity levels similar to those recommended by the CDC and ACSM were associated with a significant twenty to thirty percent reduction in all-cause mortality. Further reductions were seen with increasing levels of physical activity, an effect seen in men and women, and in younger and older subjects. Of course, this association may be influenced by the fact that regular exercisers may also practice other health-enhancing behaviors, such as smoking abstinence and moderation in eating and drinking habits; however, when the researchers adjusted for such factors, the association remained. As the authors stated, “The preponderance of evidence suggests that the risk of dying during a given period continues to decline with increasing levels of physical activity…” [3].
Further weakening the “I don’t have time ” argument is a recent study showing reduced mortality in healthy male ‘weekend warriors’ who burnt at least 1,000 calories per week from sports or recreational activity one to two times per week. Compared to sedentary males, weekend warriors without any major CHD risk factors had a fifty-nine percent lower risk of dying when compared with sedentary men [4]. If time restrictions dictate that you must schedule your major workouts on the weekend, please be especially vigilant in using proper exercise technique and thorough warm-ups in order to avoid injury (see below).
Despite the many benefits of regular exercise, its true importance appears to be widely under-recognized by those who disseminate medical information. When researchers conducted a review of medical journals commonly read by Australian physicians, spanning the period 1987-1997, they found that far fewer articles were written about physical activity (six percent) than high cholesterol (thirty-two percent), hypertension (forty-two percent), or smoking cessation (twenty percent). Similar findings were gleaned from a review of medical magazine articles, while a study of advertisements from these publications found that none pertained to exercise; most were for pharmaceutical approaches to lowering cholesterol, blood pressure and smoking cessation [5]. These findings are of relevance not only to Aussie doctors; several of the reviewed publications were among those widely read by North American physicians.
Making Exercise a Part of Your Life
Given the minimal amounts of moderate activity required to induce health and mortality benefits, one can no longer cite lack of time or money, dislike of gyms, or fear of injury as excuses for not exercising. Anyone who owns a pair of walking shoes and who is prepared set aside a mere thirty minutes on most days for brisk walking, can significantly lower their risk of cardiac and overall mortality.
Keep in mind that the CDC and ACSM guidelines have been designed with the goal of ascertaining the least amount of exercise necessary to instigate health improvements. They are not intended for obese individuals looking to lose significant amounts of body fat, individuals wishing to attain high levels of fitness, or those wanting to build athletic-looking physiques. The CDC and ACSM guidelines may serve as a useful starting point for sedentary and unfit people seeking these outcomes, but a progression to exercise regimens of higher intensity and/or duration will be necessary if such goals are to be realized. A discussion of higher-level physical conditioning is beyond the scope of this chapter. The information presented here is intended simply to impress upon people that one need not become a gym rat in order to lower their risk of heart disease.
Resistance Training Versus ‘Aerobics’
I am often asked by potential exercisers whether they should do weight training or aerobic-type activities such as running, cycling, skipping, etc. My answer is always the same; for best results, do both! Numerous studies have shown additive benefits when both forms of exercise are employed. In patients with CHD, for example, those who undertook a relatively simple weight training routine after aerobic exercise experienced greater improvements in fitness, strength, fat loss and muscle gain than those who performed aerobics only [6].
Exercising When You’re Not Exercising
Increasing the amount of activity in one’s daily routine can go a long way towards improving one’s fitness levels. Walking or cycling to work instead of driving, walking to the shops and carrying groceries home instead of throwing them in the back of the family wagon, and taking the stairs at work instead of the elevator are all practical methods for getting some meaningful physical movement back into your life.
For individuals who live in cold climates, or in neighborhoods where walking alone may pose a danger to one’s imminent wellbeing, there are other options. Stationery bicycles can be purchased at relatively low cost, allowing you to exercise while watching your favorite shows on TV or listening to your favorite music. Anyone who lives in an apartment building has access to a great piece of training equipment: the stairwell! Skipping ropes, punching bags and wind trainers (an apparatus that allows you to turn your regular bike into a stationary cycle) are other low-cost indoor alternatives. Whatever form of exercise you choose, just do it, and do it consistently. The very minute you start exercising you activate the mechanisms that cause your body to become fitter, leaner and healthier.
Also remember that the benefits of exercise quickly disappear upon cessation. Studies of college alumni show that athletic activity during youth does not afford any protection against heart attack later in life; ex-varsity athletes enjoyed lower risk only if they maintained a high level of physical activity as adults [7]. A nineteen-year follow-up of participants who participated in a randomized exercise trial during the seventies found that the initial reduction in mortality risk enjoyed by those in the exercise group gradually disappeared after the trial ended [8]. All you aging ex-jocks who like to boast about what outstanding physical specimens you were in your youth, stop it, because nature isn’t listening! If you want to fight off disease and early death with exercise, you need to get active now!
Exercise: Cardiac Fountain of Youth?
The outstanding ability of exercise to preserve healthy cardiac function was clearly demonstrated in a study that compared a group of twelve male and female masters athletes (average age 67.8 years), with twelve healthy sedentary senior men and women (average age 69.8 years) and fourteen young sedentary control subjects (average age 28.9 years). Six of the masters athletes, who participated in events from swimming to track, were nationally ranked competitors and six were regional champions. The sedentary participants had not engaged in regular endurance exercise throughout their life.
Researchers examined the function of the left ventricle—the heart’s main pumping chamber—among the three groups. They found that not only were the older, sedentary individuals’ hearts fifty percent stiffer than the masters athletes, but also that the hearts of the senior athletes were indistinguishable from those of the healthy younger participants [9].
As the researchers explained: “It appears that lifelong exercise training completely prevented the stiffening of the heart muscle that has been thought to be an inevitable consequence of aging.” [10]
The Fast Route to Fitness
OK, so you are now convinced that exercise is necessary—but still adamant that your hectic schedule doesn’t allow for even the minimal amounts prescribed in the CDC and ACSM guidelines. Well, what if I told you excellent improvements in fitness—superior to those obtained by traditional sixty minute training sessions—could be obtained in workouts lasting all of sixteen minutes? You might suspect I was some huckster using too-good-to-be-true fitness claims to extract some of your hard-earned dollars. No way; superior improvements in fitness can indeed be had from such short workouts—and these workouts do not require some highly-hyped contraption being peddled on late night infomercials.
High-Intensity Interval Training (HIIT) involves the repeated performance of short but intense bouts of exercise. These intense bouts are separated by intervals comprised of much lower intensity, which some researchers refer to as ‘active recovery’. Perhaps the most famous HIIT regimen is the Tabata protocol, created by Dr. Izumi Tabata at the National Institute of Fitness and Sports in Tokyo, Japan. The Tabata protocol involves three phases, all performed in continuous sequence. The first phases involves riding on a stationary bicycle at only fifty percent of maximum effort for four minutes. This is then followed by a series of eight sprints in which you pedal as fast as possible for twenty seconds. These twenty-second sprints are each interspersed with active recovery intervals lasting ten seconds. During these ten-second ‘rest’ periods, you continue cycling but at only fifty percent of maximum effort. After the eighth and final sprint, you continue to cycle at fifty percent of maximum effort for another four minutes.
The superiority of HIIT was demonstrated when Tabata assigned active male subjects to one of two groups, each training five days per week for six weeks. One group performed sixty minutes of moderate intensity exercise (70% VO2max), while the other group performed Tabata’s HIIT protocol. The group performing moderate intensity exercise improved their aerobic fitness, but made no improvements in anaerobic fitness (anaerobic refers to the generation of energy without utilization of oxygen by the muscles involved). The HIIT group, not only made greater improvements in aerobic fitness but also improved their anaerobic capacity by twenty-eight percent [11].
The Tabata protocol is hardly the only HIIT regimen to have shown its superiority in controlled trials. There is a wealth of research showing a variety of HIIT formats [*] to produce sizable fitness gains in a shorter time frame and with the use of briefer workouts [12].
Intense HIIT routines like the Tabata protocol are not for individuals whose cardiovascular systems have been compromised by heart disease. However, less intense HIIT-style protocols may benefit stable CHD patients. In a study by Canadian researchers, fourteen men with CAD who had undergone bypass surgery or angioplasty at least six months previously performed a sixteen-week exercise program. All the men were stable, ‘highly functional’ patients (i.e., all had a negative exercise stress test result and VO2peak greater than 9 METs). Twice a week, one group performed a ten-minute warm-up, thirty minutes of continuous aerobic exercise at sixty-five percent of heart rate/VO2 reserve, weight training, and a ten-minute cool-down period. The HIIT group used identical warm-up, weight training and cool-down procedures, but performed the aerobic portion using two-minute work phases (85-95% of heart rate/VO2 reserve) followed by two-minute recovery bouts (35-45% of heart rate/VO2 reserve). In addition to these twice-weekly workouts, both groups also engaged in three additional training days per week consisting of continuous exercise at sixty to seventy percent of heart rate/VO2 reserve.
After sixteen weeks, both groups had increased their fitness, but improvement in time to exhaustion was significantly greater in the HIIT group. Anaerobic threshold also increased to a greater extent in the HIIT group [13]. No adverse effects occurred as the result of participating in either training program, but it must be remembered that the patients were all screened for participation and then monitored during the study by professional researchers. If you are a CHD patient, please do not ‘self-experiment’ with HIIT; consult with a qualified practitioner before commencing any exercise program.
Starting Out
During the first few weeks of your new exercise routine, slowly build the intensity and duration of your workout sessions. Your focus during this time should be on giving your body a chance to acclimate to the new movement patterns and physical demands being placed upon it. As your fitness, strength and flexibility improve, you can gradually begin to increase the difficulty level of your workouts. It is highly recommended that, when commencing an unfamiliar physical activity, you seek out the assistance of a competent and knowledgeable instructor who can educate you on proper exercise selection and technique.
When performing strenuous activities, be it weight training or wood chopping, always warm up beforehand. Don’t tell you yourself you don’t have time to warm up; cut back on the strenuous component of your workout if necessary, but never commence a workout without first preparing your body for the increased physical demands about to be imposed upon it. If you have heart disease or even appear to be at high risk of heart disease, avoid strenuous activity wherever possible first thing in the morning. If you exercise early in the morning before work, try and allocate this time to moderate aerobic-type activities, and see if you can slot in your more intense cardiovascular and weight training workouts later in the day or on weekends.
When starting out, use the ‘Talk Test’ to ascertain how far you should push yourself during aerobic activities. To implement this test, exercise at a level where carrying a conversation requires effort but does not become difficult. When researchers instructed subjects using treadmills and stationary cycles to use the Talk Test guidelines, they observed that the resultant exercise intensities of the subjects were almost exactly correlated with their cardiovascular thresholds [14]. As for weight training, the first month or two should be devoted to focusing on correct exercise technique and gradual increases in the weight lifted. Exercising to the point of momentary muscular failure (the point at which the exercise can no longer be continued in good form no matter how hard one tries) is something that should not be attempted by beginning exercisers until they have attained the requisite conditioning and mastery of exercise technique.
It is highly recommended that apparently healthy but relatively inactive individuals over forty undergo a physical examination by their doctor prior to starting a vigorous exercise program. Individuals of any age who smoke or have elevated blood pressure, diabetes, a family history of heart disease, or any chronic health condition would also be well advised to seek clearance from their doctor. It is especially important that anyone with a known history of heart disease or other heart problems have a medical evaluation that includes a graded exercise test before engaging in strenuous physical activity.
*  Some of these studies used shorter/longer work periods, and longer rest periods, than the Tabata format. The optimal ratio of work/rest will vary depending on such factors as fitness level and type of activity (for many people, sprint running will necessitate longer rest intervals than sprint cycling). For those looking to begin HIIT training, the Tabata protocol is a good—and clinically proven—starting point.
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No Worries
Taking the sting out of stress
“Accept that some days you’re the pigeon, and some days you’re the statue.”
Author unknown.
It is not just the number or severity of emotional challenges we face in life that determines whether we avert the harmful effects of stress, but also our ability to deal with them. Different individuals vary greatly in their response to stressful situations; an ordeal that would hardly cause one person to raise an eyebrow can send another into a blind fit of rage. The latter type of individual likely has some deep-seated emotional and psychological issues that need thorough redress, a process that can sometimes take years. Such firmly entrenched psychosocial issues cannot be resolved simply by popping a pill or eating ‘heart healthy’ foods, a major reason why stress has received so little attention from mainstream health authorities. It is much easier and far more profitable to instead rally the population into embracing cholesterol-lowering drugs and glorified low-fat pseudo-foods.
In this chapter, we will discover research-proven, drug-free methods for fighting stress. First, we’ll explore some important psychosocial strategies, then we will examine dietary and lifestyle tactics for countering stress.
Psychosocial Interventions for Combating Stress
Place less emphasis on material goals, and more emphasis on family and friends. This author is not against the accumulation of worldly goods, and has no wish to join the legions of hypocrites who rally against the ‘evils’ of materialism from the comfort of their air-conditioned, fully appointed homes. There’s little wrong with wanting material comforts. There is, however, plenty wrong with placing inordinate emphasis on the attainment of such material possessions, to the point where one overextends themselves financially. From a young age, our consumer-driven culture subjects us to a relentless deluge of marketing designed to make us feel grossly inadequate if we fail to purchase the latest widgets and gadgets. Not infrequently, our reward for succumbing to such clever manipulation is a high level of debt and constant worrying over financial matters.
Money problems are a major cause of psychological stress, one that could readily be reduced if people considered the wisdom of their purchasing decisions a little more carefully. Is it really worth plunging yourself into debt to own the latest SUV or a larger home—especially if your current car and place of abode are more than adequately fulfilling their respective roles?
It’s not just major purchases that get people into financial strife—the cumulative cost of small, frequent and unnecessary expenditures can be horrendous. If you routinely smoke cigarettes, drink more than a glass or two of alcohol a day, or repeatedly make non-essential calls on your cellular phone, then you are quite literally throwing money into the wind. In Getting Rich in America, Dwight R. Lee and Richard B. McKenzie illustrate the potential financial benefits that await an eighteen year old who decides to remain smoke-free. If this individual diverts the $2.25 spent on cigarettes each day into a fund with an eight percent annual return, they will accumulate over $435,000 by the time they reach sixty-seven! This figure doesn’t take into account any future increase in the cost of cigarettes, nor the increased medical bills that often arise after decades of smoking [1].
In addition to draining our finances, overemphasis on material acquisitions often draws us away from the things that matter the most—our family and friends. When you look back over your life during your last days, will you curse yourself for not having worked long enough to have afforded a wider screen TV—or for not having spent more time participating in your precious children’s lives? Unlike cars, fancy clothes or appliances, your family and close friends are priceless and irreplaceable—don’t neglect them, nor the development of your own character, just for the sake of having bigger and more expensive toys.
Learn to say no. There are only twenty-four hours in a day; continually committing yourself to a schedule that cannot possibly be completed in this time frame at a sane pace is a sure-fire route to becoming burnt out. Take inventory of your current commitments; see if there is any way you can simplify, rather than further overload, your current schedule.
Spend quality time with quality people. Long-term prospective studies show that people with higher levels of social relationships and activities are significantly less likely to die during the follow-up period than socially isolated individuals, even after accounting for socioeconomic status and health practices [2,3].
Before you rush off to establish a giant, record-breaking social network, remember that it’s not just the size of one’s social circle that is important, but also the quality of the relationships. Social relationships characterized by negative, critical and/or demanding interactions are quite literally toxic; such social interactions are associated with elevated catecholamine levels, increased heart rate and blood pressure, and depressed immune function, whereas more positive, supportive social interactions are associated with the exact opposite profile [4].
Hang around with negative people long enough, and chances are you will become negative yourself; misery loves company. The world can be a scary place to navigate alone, but that doesn’t mean you have to settle for second-rate relationships. If you have acquaintances who specialize in repeatedly pointing out your faults in order to make themselves feel better about their own shortcomings, or getting you riled up about past hurts or injustices that should have been forgotten long ago, it’s time to seek out more positive company.
Be Happy—It’s Healthy! Sheldon Cohen, PhD, and his team from the Department of Psychology at Carnegie Mellon University gave hundreds of healthy volunteers nasal drops containing rhinoviruses, then monitored them in quarantine for the development of a common cold. The researchers discovered that those with the most positive emotional style experienced a three-fold lower risk of catching a cold than those with negative emotional tendencies [5].
When faced with a chronic illness, some people understandably become disparaged. Others, however, maintain an optimistic outlook, seek to establish a sense of control over the illness, and work on restoring or enhancing their selfesteem. Among a sample of patients treated successfully with balloon angioplasty (a procedure used to widen narrowed arteries), those who displayed these positive characteristics were significantly less likely to experience progression of arterial disease or to require further surgery than those with a more negative outlook [6].
Be Pro-Active. Those who approach life in a pro-active manner, by conducting due diligence before making important decisions, greatly reduce their chances of getting into costly, aggravating and even fatal situations. For illustration purposes, let’s apply this principle to a situation that many of us face at some point in our life—the decision to buy a new home. When in the market for a new abode, do you see a beautiful house in a seemingly nice area at what appears to be a very reasonable asking price, quickly warm to the idea of owning it, then rush in and make an offer? Or do you have an independent expert examine the property and give you an extensive, detailed report on its structural soundness? Do you speak to surrounding residents and other people who know the area? Such preliminary investigative work may save you from discovering after it’s too late that your new neighbors stubbornly delight in subjecting you to the soothing tunes of Metallica at two o’clock in the morning and that your new street serves as the local drag-racing strip. Pre-inspection by a qualified expert may save you from tens of thousands of dollars in structural repairs, years of regret, and messy, drawn-out legal battles.
Employing this principal of pro-activity when making major financial purchases or investments, embarking on business ventures or entering into new relationships can save you from a ton of future stress. When making life-altering decisions, do your homework and don’t rush in blind.
Learn, and practice, self-responsibility. Self-reliance was once considered a virtue in America, but modern-day ‘intellectuals’ and social commentators have since convinced many of us that self-responsibility is an outmoded concept promulgated only by heartless, uncaring ultra-conservatives. We are encouraged to view ourselves as victims, to find someone or something else to blame for our misfortunes. The end-result of this philosophical bankruptcy is the current welfare-burdened, litigation-mad society we see around us.
One can never entirely remove the possibility of bad luck in life, but accepting responsibility for your own actions instead of always seeking to blame others or outside circumstances will immediately bestow you with a life-enhancing sense of empowerment. Instead of merely accepting unfavorable circumstances, you begin to seek knowledge that will enable you to change, or at least better cope, with those circumstances. You begin to examine your own behavior and beliefs in order to learn what role they may have played in influencing the outcome of life events, and what you can do to favorably influence future outcomes. As a result, your character, resilience, confidence and efficacy as a person begin to grow in leaps and bounds.
Conversely, the belief that all your problems are at the behest of some external force becomes a self-fulfilling prophecy; like a rudderless boat in a choppy sea, your direction, progress and outcomes will indeed be largely determined by forces over which you exert little control. It is little coincidence that individuals who believe they are mere victims of circumstance often appear to have more ‘bad luck’ than those who take a pro-active approach to life. Such individuals are more prone to feeling powerless over the course of their lives. At best, these individuals will be more prone to experiencing frequent bouts of depression, moodiness, anger and frustration; in worst-case scenarios, suicide often becomes a very real option for alleviating their helplessness.
Instead of crying “why me?” when misfortune strikes, train yourself to ask more productive questions, such as, “what can I do to stop this from happening again?”, and “how can I best deal with this now that it has happened?” Stop reading those useless star signs and start taking an active role in determining your own destiny!
If you get depressed, get busy. In their book Managing Your Mind, Gillian Butler and Tony Hope suggest that self-distraction should form the first line of defense against depression. They say, “Fill your mind with something else, and give yourself a rest from dwelling on unhappy thoughts.” [7]
Many years back, one of my close cousins, who had been a model employee at his workplace of six years, lost his job after having a heated dispute with his newly-appointed supervisor, a confrontational individual who himself was later fired by senior management. My cousin’s angst was compounded when he subsequently split up with his long-time girlfriend. He proceeded to slip into an extended state of melancholy, one marked by alternating bouts of despair, anger and self-pity. For several months, this previously upbeat young man became a walking gray cloud, bringing an aura of doom and gloom wherever he ventured.
One early summer’s day, while I was preparing for a bike ride in the hills, my cousin came over to my house. His somber mood was in full force, but after much coaxing I somehow convinced him to jump on my brother’s bike and join me on my ride. Thirty minutes later we were halfway up a particularly steep hill when my exhausted cousin suggested that maybe he should turn around and go back home. I won’t repeat the exact words I used in response, but I did infer that his failure to accompany me to the top of the hill would cast serious doubts on his masculinity.
My cousin might have been depressed, but he wasn’t about to be labeled a wuss—he leapt out of his saddle and started stomping down on the pedals with new-found vigor, almost as if he was literally channeling months of stress out through his legs and into the road. As I pedaled alongside him, egging him on, I heard something that I had not heard from my cousin in months; in between a string of profanities and labored breathing, I heard my cousin laugh!
When we returned home, my cousin confessed that he had forgotten just how much he loved escaping into the hills on his bike. He went home, pulled his bike out of his garage and immediately set about restoring it to full working order. As he became immersed in rebuilding his bike, shopping for parts and accessories and getting up to speed on the latest happenings in the world of cycling, the gray cloud that had stubbornly hung over his life for months gradually began to disappear. As my cousin became ensconced in his rekindled passion for cycling, he stopped dwelling on the disappointment of losing his job and girlfriend. Within weeks, he was back to his normal affable and buoyant self.
The next time you find yourself wallowing in the depths of despair and selfpity, throw yourself into a constructive activity that will help draw your mind away from whatever it is that is bothering you. This may be the last thing you initially feel like doing, but if you can just muster up enough energy to get started, then a return to a more positive frame of mind may only be a stone’s throw away.
Lighten Up! As we learnt in Chapter 14, angry people tend to live shorter lives. If you’re one of those hot-headed folks that finds themselves fuming and wishing unspeakable evil on the driver in front because he has the temerity to obey the speed limit—or heaven forbid, drive at five miles per hour under—when you happen to be running late for work, it’s time for a major attitude overhaul. Ditto if you frequently find yourself agitated by the fact that spouses, children, friends, co-workers, employees, shop assistants, telephone operators, customers, etc., etc., don’t always see things your way and/or don’t always rush to accommodate your every demand.
Believe it or not, others have their own lives to worry about! We are all the product of a unique blend of accumulated life experiences, genetics, and parental, educational and other environmental influences. Each and every one of us has our own unique goals, desires, concerns, talents, likes and dislikes. Life in such a giant potpourri of individual differences is inevitable to have its bumpy moments. The total absence of conflict would be possible only in a world full of mindless automatons, a world in which most of us would hardly wish to reside.
Rather than launching into a tirade of abuse the next time someone accidentally cuts into your lane, you may instead like to recall how many times you have done the exact same thing (and you know you have)!
The above should not be interpreted as suggesting that we should put up with all manner of unreasonable behavior from others, and it certainly does not mean to imply that we should ignore malevolent actions that threaten our physical, mental or financial well-being. People should be allowed to do as they please, so long as their actions do not interfere with the rights of others to do the same. Your neighbor has every right to listen to music you abhor in the privacy of his own home, but when he keeps you awake at night by blasting his favorite tunes at full volume, it’s time to assert your right to peace and quiet. And on that note;
Be assertive, and pick your battles wisely. Avoiding unnecessary conflicts will go a long way to reducing the amount of stress you are subjected to, but that doesn’t mean you should timidly tiptoe through life in a painstaking attempt to not pee anyone off. Turning yourself into a walking doormat might help avoid conflict in the short-term, but frustration and resentment will begin to bubble under your placid exterior. All too often, this volcano of suppressed emotion eventually explodes in a spectacular manner, manifesting itself in chronic disease, violence, and potentially fatal risk-taking behavior.
Learn the art of rational assertiveness. Don’t let others walk all over you, and by the same token, don’t treat every adverse event as if it were an imminent threat to your survival. I once worked at a gym where overdue payment reminders were routinely sent to customers with outstanding membership dues. Because most of these members were typically busy people who had simply forgotten about the outstanding debt, these reminders were deliberately worded in a manner that was as non-threatening as possible. As a result, the majority of recipients responded quite positively to these friendly payment reminders.
A notable exception was an extremely irate gentleman who came stampeding into the gym one day, loudly issuing threats and a string of obscenities at the startled receptionists, whilst madly waving an overdue payment notice that had recently been sent to his wife. After calming him down, the receptionists called one of the administrative assistants, who checked and found that the notice had been issued in error. The assistant politely reassured the gentleman that the gym records did indeed show receipt of full payment and sincerely apologized for the mix-up.
The problem was a simple error that was rectified within minutes, an outcome that would have been achieved just as easily had this individual remained calm. Had he engaged his rational faculties a little more carefully, he would have seen what most other people in the same situation saw: A relatively innocuous reminder notice. Instead he allowed his irrational tendencies to take over, triggering a primal fear response that caused him to feel unjustifiably threatened. As a result, he overreacted, employing a cannon where a peashooter would have been more than ample. Continued on a long-term basis, such behavior not only makes you a laughing stock, it is a great way to court hypertension and ill health.
Next time you receive a final payment notice or an invoice billing you for items you don’t recall purchasing, don’t start acting like a cornered animal. Take a deep breath, then think about how you can calmly and rationally tackle the problem. Save the heavy artillery for when you really need it.
Diet and Lifestyle Interventions
Obviously, the best way to alleviate the effects of chronic stress is to avoid it in the first place. Of course, that’s easier said than done when life often has the annoying habit of biting you in the butt just when things seem to be moving smoothly. The following are easily implemented interventions that not only help prevent stress but can minimize its effects after the proverbial horse has already bolted.
Get Physical. One well-known effect of vigorous exercise is that it stimulates the release of natural painkillers called endorphins, which produce feelings of euphoria and relaxation. Researchers have found that the mood-enhancing effects of exercise are similar—and possibly superior—to those of antidepressant drugs and relaxation techniques like meditation [8-10].
In a recent study of patients with major depression, exercise was compared with the widely prescribed anti-depressant drug Zoloft over a period of sixteen weeks. The exercise group attended three supervised exercise sessions per week (each consisting of a ten minute warm-up, thirty minutes of continuous walking or jogging, then a five minute cool-down). While Zoloft produced a more rapid initial response, after sixteen weeks there were a similar number of patients in each group that no longer met the criteria for major depression [11]. Six months after the study ended, those who had achieved remission in the exercise group enjoyed significantly lower relapse rates than subjects in the Zoloft group. In addition, those who kept exercising during the follow-up period were only half as likely to be diagnosed with depression at the end of that period [12].
If you’re wondering whether you should do aerobic or anaerobic-type activities, a two-month study by Norwegian researchers found that both produced similar and significant improvements in depressed patients [13].
Avoid low-fat diets. In Chapter 3, we learnt how experiments with monkeys and humans have demonstrated a significant worsening of mood state and increased hostility during the consumption of low-fat diets [14,15]. These undesirable effects were observed in healthy, psychologically robust volunteers; individuals with a history of depression or aggressive behavior should be especially wary of low-fat diet plans.
Avoid very low-carbohydrate diets. As Appendix I explains, ketogenic low-carbohydrate diets (those supplying less than 50 grams of carbohydrate per day) have been demonstrated to cause deterioration in mood and to aggravate anxiety disorders.
Avoid blood cholesterol-lowering treatments. The epidemiological link between low cholesterol levels and depression, suicide and other forms of violent death is well documented. Cholesterol-lowering drugs also possess the ability to worsen mood states in susceptible individuals (see Chapter 3).
Avoid low blood sugar. If you have ever been around a diabetic who was suffering from a severe bout of hypoglycemia, you will know that low blood sugar levels can rapidly induce an extremely sour demeanor in even the most agreeable of folks. While few non-diabetics will ever experience the terrifying sensation of severe hypoglycemia, the majority will indeed experience a more subtle and insidious form of low blood sugar—the kind that results from crash dieting or consuming too many carbohydrates. The latter initially causes excessively high blood glucose concentrations, to which the pancreas often ‘hyper-responds’ by secreting excessively large amounts of insulin, bringing blood sugar crashing down to below normal levels. This situation, known as reactive hypoglycemia, can quite literally result in an emotional roller coaster ride, where an individual feels fine one moment, but thirty minutes after a meal becomes listless, moody and touchy.
Take your fish oil. Scientists believe that changes in nerve and brain cell membrane fatty acid composition, caused by a distorted dietary omega-6:omega-3 ratio, can adversely affect the transmission of serotonin, an important neurotransmitter involved in regulating mood and sleep. Epidemiological studies have found higher omega-3 intakes to be associated with lower prevalence of depression, hostility, seasonal affective disorder (SAD), and even homicide [16-21]. Supporting this link are double-blind studies with omega-3 fatty acids that have observed significant improvements in sufferers of depression, bipolar disorder and even schizophrenics [22-25].
A study by Japanese researchers examined the effect of fish oil on psychological stress in Japanese medical students. The study began during the students’ summer vacation and ended three months later during their end-of-year exams. Psychological tests given to control subjects during exam-time showed increased scores for ‘extraggression’ (aggression towards others). When researchers tested those taking the fish oil, they found no such increase—their levels of aggression during this highly demanding period were the same as those experienced whilst on holidays! [26] In another Japanese experiment, researchers randomly allocated medical students to receive either docosahexaenoic acid (DHA), one of the omega-3 fatty acids found in fish oil and an important component of brain tissue, or a placebo in a double-blind manner. The subjects took the pills for nine weeks, during which time they underwent more than twenty stressful final exams. In the group taking DHA, concentrations of norepinephrine were significantly reduced, suggesting that this fatty acid may help mitigate some of the hormonal effects of stress [27].
When Italian researchers gave fish oil to healthy subjects for 35 days, psychological profiling revealed significant favorable changes in vigor, anger, anxiety, confusion, depression, and fatigue. No such changes were observed during administration of an olive oil placebo [28].
Avoid recreational drugs, and keep alcohol consumption to a minimum. Alcohol and illicit drugs are widely used in an effort to ‘unwind’, but as stress-relief agents their safety record is absolutely atrocious. While they may provide short-term escape, they do little to address the original source of stress and often create even more psychological turmoil by promoting addiction, social incohesion and ill health. In 1997, the Secretary of Health and Human Services, Donna E. Shalala, reported, “About 14 million American—almost 10percent of adults—meet diagnostic criteria for alcohol abuse and alcoholism”
[29]. As we shall discuss in the next chapter, the potential health consequences of abusing ‘socially-acceptable’ drugs like alcohol are no laughing matter. If you truly value your health, you’ll find a less toxic way to unwind.
Deal With It
Authorities have for far too long dumped the subject of stress into the too-hard basket, but don’t you do the same. Psychological stress exerts a massive influence upon cardiovascular health, and no one who is even remotely serious about thwarting heart disease can afford to ignore its importance.
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What About Alcohol?
Is drinking really good for your heart?
“The first draught serveth for health, the second for pleasure, the third for shame, the fourth for madness.”
Sir Walter Raleigh.
No discussion of diet and heart disease would be complete without addressing the subject of alcohol. For many, the claim that moderate drinking may lower the risk of heart disease sounds too good to be true. Is it?
Anything But Harmless
Before we proceed, it must be emphasized that alcohol is a substance bearing enormous destructive potential. In the United States, alcohol-related mortality is the third most common cause of death, claiming almost 110,000 lives every year—over four times the number of deaths from illicit drug use [1,2]. Worldwide, alcohol is the fourth leading cause of disability, afflicting almost sixteen million people [3]. Make no mistake; every year, alcohol unleashes an immeasurable amount of misery, ill health and premature death upon millions of its users around the globe.
What is a Safe Amount of Alcohol?
Governments and health agencies around the world have attempted to curb the frighteningly high morbidity and mortality arising from excessive alcohol intake by instituting guidelines for safe daily alcohol intake. Table 30a presents the recommended maximum daily alcohol intakes issued by the U.S. Department of Health and Human Services.
Are These Allowances Too Generous?
In a collaborative paper titled Alcohol-Related Morbidity and Mortality, American, Canadian, and Swedish researchers conducted a sweeping review of the literature in order to estimate the risk of various health disorders occurring at different levels of alcohol intake. The results of their search are presented in Table 30b. Apart from the few notable exceptions of CHD, stroke and diabetes, a mere one drink per day appears to increase the risk of every other major illness listed in the table, including various cancers, cirrhosis of the liver, epilepsy and, of course, alcohol use disorders. This increased risk applies for both males and females. In the case of breast cancer, the authors found that one alcoholic drink per day raises risk by fourteen percent while two and three drinks per day raise breast cancer risk by forty-one and fifty-nine percent, respectively.

Not surprisingly, the most dramatic risk increase was observed for cirrhosis of the liver, the workhorse organ responsible for breaking down the toxins in alcohol and removing them from the body. Compared to teetotalers, those averaging two alcoholic drinks per day experience an almost ten-fold risk of cirrhosis [4].
Alcohol and Overall Mortality
Despite the increased risk of numerous diseases at even low levels of alcohol consumption, many studies have associated moderate drinking with lower overall mortality levels. This epidemiological association is accounted for primarily by a reduction in cardiovascular disease mortality, and it is this observation that has led to the belief that alcohol may protect against CHD. One sizable review of the literature concerning the relationship between alcohol consumption and all-cause mortality involved twenty large prospective studies, some of which followed participants for up to twenty-three years. Altogether, these studies involved more than 1.2 million participants and just over 135,000 deaths. The majority of these studies took place in the U.S., and among U.S. males, the level of alcohol consumption associated with the lowest all-cause mortality was sixty-nine grams per week—the equivalent of four standard drinks per week. In females, the corresponding figure was twenty-six grams of alcohol—the equivalent of one-and-a-half standard drinks per week. In contrast, mortality risk began to rise (when compared to abstinence) at around 135 grams of alcohol (around eight drinks) per week [5].

A similar analysis conducted by Australian researchers a few years earlier reported that the relative risk of all-cause mortality in male drinkers was sixteen percent lower than teetotalers at an alcohol intake of ten to nineteen grams per day. At an intake of thirty to thirty-nine grams per day, the mortality risk in drinkers was the same as that of non-drinkers, while those who drank sixty grams and upwards of alcohol per day had a thirty-seven percent increase in mortality risk. In female drinkers the lowest relative risk (minus twelve percent) was seen at zero to nine grams of alcohol per day. At twenty to twenty-nine grams per day, the risk exceeded that in abstainers by thirteen percent; at sixty grams per day the relative risk was fifty-eight percent higher [6].
Before we discuss the validity of these findings, it should be pointed out that they apply only to people over fifty years of age. While the relationship between mortality and alcohol consumption in older folks travels a J-shaped curve, in young folks it points in only one direction—upwards! Mortality risk rises at even the lowest levels of alcohol consumption, and continues to rise in a linear fashion with increasing alcohol intakes [4-7]. Alcohol is particularly hazardous in this age group because it greatly increases the risk of fatalities from accidental and violent causes. For example, in 2000, more than seventy-five percent of the fatalities from alcohol-related motor vehicle accidents in the U.S. occurred in people under fifty years of age [8].
Reduced Risk…or Misclassification?
Reports of reduced mortality from regular alcohol consumption, embraced by wine manufacturers, the public, and even many health authorities, may be based on a fatal research flaw. As a team of drug and alcohol researchers from the US, Canada and Australia recently pointed out, many studies failed to separate former drinkers (people who had consumed no drinks in the past year) from complete abstainers; in some instances, people who had not consumed alcohol for a mere 30 days were included as abstainers! Other studies failed to separate occasional drinkers (those who imbibed once a month or less) from complete abstainers. It is a well-documented observation that people often abstain or dramatically reduce their drinking frequency for health reasons. These could include a medical assessment pronouncing one to be at high risk of a certain ailment, the actual onset of a health condition, the disability and frailty often accompanying old age, and/or medication use. If such individuals are included as ‘abstainers’ in these studies, then these ‘abstainers’ will appear to be less healthy than light drinkers and at increased risk of premature death. Regular light drinking, in effect, may be a marker for good health among middle aged and older people, not a cause of it.
Indeed, when the researchers analyzed separately the studies that did not confuse abstainers with occasional drinkers and those who recently quit drinking, the protective association of light drinking with overall and heart disease mortality disappeared! [9] The researchers noted, “As a consequence, estimates of the extent of the impact of cardiac benefits from light alcohol consumption on mortality risk may have been greatly over-estimated in previous meta-analyses”. While light drinking may not be harmful, it may not be ‘protective’ either.
While uncertainty surrounds the alleged benefits of light drinking, there is little doubt about the increased risk associated with certain other drinking patterns.
Drinking Away From Meals
An aspect of drinking that has received scarce attention is the effect of drinking alcohol with, or away from, meals. Food significantly slows the absorption of alcohol, and may thus act to moderate the physiological effects of drinking.
A recent large Italian study found that those who drank wine away from meals exhibited higher death rates from all causes than those who drank wine with meals. This effect was especially pronounced in women. It must be noted that those who drank outside of meals tended to be older, had a higher average alcohol consumption, smoked more and had higher blood pressure, suggesting that those who consumed alcohol with meals did so as part of a more temperate lifestyle. However, when the researchers adjusted for these confounding factors, the relationship persisted [10].
Binge Drinking
Without question, binge drinking—the consumption of five or more drinks in one sitting—is a loser’s game. Those who believe that their weekday temperance excuses their Saturday night excesses should know heavy drinking bouts significantly increase the risk of heart disease, even when one’s usual alcohol intake is otherwise light or moderate [11-14].
Binge drinking has been linked to subsequent episodes of arrhythmia after holidays and long weekends, a potentially fatal phenomenon that researchers have nicknamed ‘holiday heart syndrome’ [15-17]. Epidemiological evidence shows an association between heavy drinking and sudden cardiac death, and acute alcohol administration has been shown to facilitate the onset of arrhythmias in heavy drinkers [18].
Epidemiological studies suggest that heavy alcohol ingestion raises blood pressure, an effect that has been confirmed in controlled experiments with human volunteers(19, 20). In one of these, sixteen hypertensive men who regularly drank up to eighty grams of alcohol daily experienced significant drops in blood pressure when they stopped drinking for four days. Reintroduction of alcohol reversed this beneficial effect [21].
Paraoxonase 1 is an antioxidant enzyme that has been shown to inhibit LDL cholesterol oxidation. Scientists recently discovered that, while light drinking caused a twenty to twenty-five percent increase in paraoxonase 1 in both the blood and liver of rats, heavy drinking caused a twenty-five percent decrease in paraoxonase 1 activity. In humans, blood tests showed that light drinkers had a 395 percent higher paraoxonase 1 activity than non-drinkers, whereas heavy drinkers had a forty-five percent lower activity [22].
Needless to say, binge drinking has consequences that are not readily detected in studies tracking mortality rates. Excessive alcohol consumption dramatically increases the risk of sexual and physical assault, as any police officer, ambulance driver or nightclub doorman can readily attest. If you are the inebriated perpetrator of these acts, the legal repercussions can quite literally ruin your life. If you are the alcohol-impaired victim, violent injury and death are very real consequences. Alcohol also dramatically increases the likelihood that one will engage in sexual encounters that would be avoided in a sober state, raising the risk of unwanted pregnancy and the transmission of STDs.
Is Red Wine All it’s Cracked Up to Be?
A review headed by Harvard researcher Eric B. Rimm found that while cross-country comparisons did indeed point to a protective association between red wine and CHD, case-control and prospective studies conducted among individuals residing within the same city, region or country did not support any notion that one type of drink was more heart-healthy than others. Of the ten prospective cohort studies Rimm and his team looked at, four found a significant protective association between heart disease and moderate wine drinking, four found such an association for beer, and four for spirits [23].
In an experimental study, researchers measured fibrinolytic activity (the ability to break down blood clots, which are believed to be a major instigating factor in many fatal coronary and cerebrovascular events) in subjects consuming different types of alcohol. The subjects consumed, on four separate days, the following beverages at dinner in the evening: carbonated mineral water, or beer (pilsner), red wine or spirits (Dutch gin). Compared to water, alcohol significantly increased fibrinolytic activity, but there was little difference in the anti-clotting effects of the different types of alcohol [24]. In another study, researchers found that one drink of beer or stout delivered the same increase in blood antioxidant activity as a serving of red wine [25].
Red wine started to attract media attention after the medical mainstream began pushing it as the explanation for the so-called ‘French Paradox’. Often when mainstream medicine cannot explain something, rather than consider the possibility that its hypothesis is untenable, it simply labels the contradiction a ‘paradox’. In the case of the French, their high consumption of animal fats supposedly should have placed them at higher risk of heart disease. However, the French actually suffered very low rates of heart disease, an embarrassing and uncomfortable contradiction for those promoting the lipid hypothesis. Noting that red wine was consumed liberally in France, they quickly dubbed this as the explanation for the low rates of CHD among the French. However, the Italians also have a high consumption of red wine, but their rates of CHD are more in line with other Southern European countries that drink less wine.
If—and at this stage it is a very big ‘if—alcohol does impart any cardiovascular protection, then it appears that the bulk of this protection is due to plain old ethanol.
As such, public health messages pertaining to alcohol should focus on discouraging excessive drinking, binge drinking, and drink-driving. Those who get drunk on red wine, using the rationale that it is a heart-healthy thing to do, should be made aware that they are fooling no one but themselves.
Drink Driving
In the U.S., the legally mandated limit for blood alcohol concentration is 0.08. This figure gives many drivers the impression that drinking up to, but not beyond, the prescribed limit is OK.
Nothing could be further from the truth.
By the time you’ve reached the legal U.S. BAC limit, you have already multiplied your risk of being killed in a single-vehicle crash by eleven to fifty-two-fold, the level of risk varying with age. Even at BAC levels of 0.02 to 0.049, the risk of being killed in a single-vehicle crash increases three- to fivefold. [26]
A recent review of 112 studies provides strong evidence that impairment in driving skills begins as soon as BAC departs from zero. The majority of these studies reported impairment at a BAC of 0.05 percent, while virtually all drivers tested exhibited impairment on some critical measure of driving performance by the time they reached a BAC of 0.08 [27].
While it is unlikely that legislators will ever introduce zero-tolerance alcohol laws for motor-vehicle drivers, the only truly safe level of alcohol ingestion for drivers is just that—zero. Don’t drink and drive, and don’t accept a lift with someone who has been drinking—it might be the last ride you ever take.
Pregnancy
Alcohol consumption during pregnancy has been linked with a host of birth and developmental defects. Fortunately, many pregnant women are aware of the need to avoid alcohol during pregnancy.
Less well-recognized is the need for women who even have a chance of becoming pregnant to also avoid alcohol. After analyzing almost 25,000 pregnancies, Danish researchers found an increased risk of spontaneous abortion in the first trimester (seven to eleven weeks of gestation) for women consuming five or more drinks per week [28]. Forty-five percent of all women participating in the 1988 National Maternal and Infant Health Survey reported consuming alcohol during the three months prior to finding out they were pregnant, with five percent reporting consumption of six or more drinks per week. Sixty percent of alcohol-consuming women did not know they were pregnant until after the fourth week of pregnancy, and many did not know until after the sixth week [29].
In other words, many women inadvertently expose the developing fetus to the harmful effects of alcohol without even realizing it.
To Drink or Not to Drink
If you do not currently drink but are considering doing so because of the reported association between lower CHD risk and alcohol use, realize that there are many other ways to lower your risk of cardiovascular and all-cause mortality that do not increase the risk of substance abuse, motor vehicle accidents, social incohesion, violence, and the increase in cancer, cardiovascular disease and liver dysfunction that can accompany alcohol use.
It should also be emphasized that science has not yet answered the question of whether individuals who are already exercising, following a healthy nutrient-dense diet, sleeping well and keeping a handle on chronic stress stand to gain from alcohol’s alleged cardiovascular or overall mortality benefits, or whether alcohol may actually detract from the positive effect of these activities.
In Japan, where consumption of blood-thinning omega-3 fatty acids is higher and risk of CHD and ischemic stroke is lower than in the West, moderate drinking is not associated with any further reduction in CHD or stroke death, although it does increase the risk of hemorrhagic stroke [30,31]. A seven-year follow-up study of over 19,000 Japanese men found a significantly lower allcause mortality rate for moderate drinkers, but the authors noted that the “background characteristics of moderate drinkers were healthier than either nondrinkers or heavy drinkers.” [32]
Given what we presently know about the effects of alcohol, drinking should not form one’s front line defense against heart disease. That role should be relegated to the strategies recommended in this book: a nutrient-rich, low- to moderate-carbohydrate diet, daily nutritional supplementation, regular exercise, stress reduction, avoidance of high bodily iron stores, and sound sleeping habits.
Ultimately, the decision to drink alcohol is one that adult individuals will have to make for themselves using the available scientific evidence—and a good dose of common sense—as their guide. Because the main pattern of alcohol use among younger drinkers is binge drinking and because drinking during adolescence dramatically increases the likelihood of both short-term and longterm alcohol-related problems, adolescents should stay well away from the booze until their early twenties, when they are far more likely to have acquired the requisite maturity to make sensible drinking decisions [33,34].
If you are over fifty, only drink with meals, do not binge drink, never drink and drive and do not act like an anti-social boor after drinking, then based on the current available evidence, there appears to be no increased mortality risk if you drink lightly. If you are male, then one standard drink appears to be the amount associated with minimal risk. If you are female, the evidence indicates that one standard drink per day is too much. It must be remembered that these findings are derived, not from controlled clinical trials, but from confounder-prone epidemiological studies.
If you do binge drink, if you do consume any amount of alcohol prior to driving, if you do drink away from meals (in bars, parties, etc.) or cannot refrain from acting in an obnoxious, aggressive and/or irritating manner after drinking, then you most certainly need to change your current drinking habits. Such patterns of alcohol use have clearly been shown to raise the risk of acute injury and death from violent and accidental causes and to also raise the risk of chronic illness and subsequent premature mortality.
Bottom Line on Booze
Guidelines for alcohol consumption are likely to remain the subject of heated debate for quite some time. Given the ethical and legal minefield awaiting any research team attempting to conduct a long-term, randomized clinical trial examining the effects of alcohol on mortality, it is unlikely that we will be able to draw upon such tightly controlled evidence anytime in the near future.
Despite the considerable ambiguities, there are several groups for whom alcohol is clearly best avoided. Pregnant women and women who even have a chance of becoming pregnant, adolescents, individuals with a personal or family history of alcohol abuse/dependence, psychiatric illness and those with liver disorders should not venture anywhere near alcohol. In those under fifty years of age, alcohol does not offer any mortality benefit whatsoever, but in fact increases mortality risk even at the lowest levels of consumption.
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The ‘Twelve Commandments’ For a Healthy Heart
 
	Avoid high bodily stores of iron. Aim to keep your serum ferritin level between 25-75 mcg/l (shoot for the lower end of this range if you are sedentary, the upper half if you are highly active).
	Do your best to keep a handle on stress; be especially conscious of avoiding stress during and after eating.
	Exercise on a regular basis; at least thirty minutes on most days of the week.
	Get to bed as soon as practical after darkness falls and sleep in the darkest, quietest possible surroundings.
	Keep your blood sugar level well within the normal range. Eat a ‘low glycemic load’ diet; i.e., minimize or avoid the consumption of highly refined carbohydrates.
	Maintain a healthy weight. If you are overweight, utilize a program incorporating increased activity and/or calorie restriction to reduce your body fat mass.
	Avoid processed, packaged foods and eat fresh meats, vegetables, fruits, nuts and seeds regularly.
	Consume omega-3 fats regularly.
	Skip the low-fat fad: Enjoy animal and tropical fats but avoid omega-6-rich vegetable oils and trans-fat-rich margarines like the plague.
	Take your supplements every day.
	Avoid cigarettes and passive smoke.
	If you drink, consume no more than 1-2 glasses of alcohol per day. Only drink at mealtimes, and never binge drink.




Epilogue
“Unthinking respect for authority is the greatest enemy of truth.”
Albert Einstein.
After hearing the case against the lipid hypothesis, most people I speak to have little trouble accepting that this theory is scientifically invalid. The question they then inevitably ask is: “If the anti-cholesterol theory is wrong, why are we repeatedly told to eat low-fat diets and to take cholesterol-lowering drugs?”
This question was largely, but not completely, answered in Chapter 12, where we examined the role of large vested interests in perpetuating the lipid hypothesis. The blame does not lie solely with powerful financial motivations; there are some extremely important psychosocial factors that have played a critical role in keeping the cholesterol theory alive. Foremost among these is the herd mentality.
In his sugar-damning book Sweet and Dangerous, Professor John Yudkin reflected: “… one of the things that took me a long time to learn is that scientists as a group are no more, and no less, influenced by emotional and irrational reactions than other people are”. In other words, researchers are only human. Like the rest of us, they are not immune to the powerful influence of currently accepted trends and paradigms. As in any other field, it is indeed a rare occurrence in science when some bold, gifted genius breaks out of the confines of current thinking and makes a truly revolutionary new discovery.
When one laboriously pores through the huge volume of research pertaining to cholesterol, one notices that the introduction to these papers almost always contains words similar to the following: “It is widely acknowledged that elevated serum cholesterol is involved in the development of coronary heart disease, and cholesterol reduction has been shown to significantly reduce coronary mortality”. Neither of these statements are even close to being true, but, as Malcolm Kendrick, M.D., Ph.D., explains, “… medical papers are full of wild unsupported statements to which no-one seems to object. For example, you often read the phrase—’It is widely accepted that’. This is code for, ‘we believe it, but we couldn’t find any actual evidence. ’”
In 1956, Professor Joseph A. Gengerelli, head of the Psychology Department of the University of California, Los Angeles, was quoted as saying that: “We have a social force that selectively encourages and rewards the scientific hack. There is a great hustle and bustle, a rushing back and forth to scientific conferences, a great plethora of $50,000 grants for $100 ideas. I am suggesting that scientific, technical, and financial facilities are such in this country as to encourage a great number of mediocrities to go into science, and to seduce even those with creative talent and imagination to a mistaken view of the nature of the scientific enterprise.” [1]
Almost fifty years on, little has changed. Writing in a 2003 issue of the Journal of American Physicians and Surgeons, the late Cornell University Professor Emeritus Thomas Gold laments: “In tribal society, what I call the ‘herd instinct’presumably has some sociologic value. In science, however, we generally want diversity-many different avenues to be pursued. When people pursue the same avenue all together, they tend to shut out other approaches—including what may be the right one.
A flock of starlings may be able to change direction all at once, but this generally doesn’t happen when one member of the herd decides to head in a different direction. If a scientist adopts a different viewpoint, there is no way to be sure that the others will follow. He may be left alone outside the herd. Moreover, he will be challenged to justify why he has departed. The others will never be asked why they stayed. The sheep in the interior of the field are well protected from the bite of the sheep dog.” [2]
Because of the conformist mindset so prevalent amongst scientists and society in general, once proponents of the lipid hypothesis seized control of official CHD prevention policy in 1984, the rest was a breeze. The health organizations that handed out research grants were fully committed to the lipid hypothesis, as were the manufacturers of highly profitable lipid-lowering drugs, making funding for dissenting theories a highly unlikely proposition. After the lipid hypothesis became official policy, the question was no longer whether cholesterol caused heart disease, but how. Scientific investigation into heart disease over the last twenty years has accordingly centered around the lipid hypothesis, and a veritable mountain of research has been carried out examining every minute aspect of cholesterol metabolism. This preoccupation with blood lipids is no doubt a major reason why heart disease incidence has not declined, why it is still our number one killer, and why medical science has not even come close to establishing a cure for CHD.
As any propagandist worth his salt knows, the key to a successful campaign is repetition. Repeat something often enough—no matter how fallacious—via the media, literature, educational institutions and ‘respected’ organizations and authorities, and there is an outstanding chance that even the flimsiest lie will eventually become the perceived truth.
Once a belief has become deeply ingrained in our psyche, it takes on a whole new life of its own—it becomes part of the value structure and knowledge base from which we draw upon to navigate through an often chaotic and unpredictable world. It becomes, in effect, an integral part of our psychological make-up, a part of our very identity. Relinquishing such deeply embedded beliefs, regardless of their complete lack of scientific foundation, can be an extremely unsettling experience, one that often requires nothing less than Herculean discipline. The more one has built their life, career and social status around a false belief, the less likely one is to instigate such an effort. In fact, even in the face of highly compelling counter-evidence, many will do the exact opposite; they will stubbornly and often rabidly defend that which they have mistakenly come to accept as fact.
Tolstoy, commenting on this unfortunately universal syndrome, wrote: “I know that most men, including those at ease with problems of the greatest complexity, can seldom accept even the simplest and most obvious truth, if it be such as would oblige them to admit the falsity of conclusions which they have delighted in explaining to colleagues, which they have proudly taught to others, and which they have woven, thread by thread, into the fabric of their lives.”
Perhaps Australia’s Will Tonisson, Ph.D., sums it up best when he writes: “One of the negative attributes of human psychology is our tendency to fight to the death to defend our beliefs, performing amazing feats of mental gymnastics as we go. Many who have spent an entire career becoming an “authority”, being a keynote speaker, publishing in learned journals, etc., on a paradigm that turns out to be fatally flawed will literally go to their grave defending what has essentially been their raison d’être. Their mind will be closed to counter arguments, regardless how “persuasive”. The desire to be right may even spur them to greater efforts to “win the argument”—using fair or foul methods to preserve their ego. The ultimate consequence is the often painfully slow process of acceptance of new ideas.”
Instead of critically examining the edicts issued by authorities, most of us are all too often lulled into complacency, trusting those in charge of determining health guidelines and policy agendas to do the right thing. Many of our opinions are shaped by what we read, hear and see in the popular media, but most of the journalists compiling these stories have little knowledge of diet, metabolism or biochemistry. How many times have you read an article beginning with the words: “According to experts, a new study shows that… “ or “Leading authorities have stated that… “? Instead of formulating their own conclusions through first-hand research, journalists often consult outside authorities for an ‘expert’ opinion. More often than not, these so-called ‘experts’ are either:
 
	Researchers receiving funds from food or drug companies;
	Spokespeople for health organizations receiving funds from food and/or drug companies;
	Public relations spokespeople whose job is to disseminate information that casts the views and activities of those they represent in the most favorable possible light.

Scientists, doctors and the public alike frequently rely on advice from the health organizations they trust and respect, not realizing the recommendations proffered may well be the product of a hidden agenda. Such is the danger of relying on second-hand information—one must hope that the accuracy, honesty and objectivity of those supplying the information are of good merit.
At this point, skeptical readers may be asking: “So why should we trust you, Colpo?” My answer is—don’t. Do your own research. Consult the references I have given, and if you have access to a medical or university library then be sure to read the study papers in full; this will often reveal a very different story to the one told in the more widely-read abstracts.
An independent, rational mind that is prepared to seek out information firsthand is a most powerful asset—by all means, use it!
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The Myth of Vegetarianism
Some readers may object to my lavish praise for the healthful qualities of meat by pointing to studies that have shown vegetarians to enjoy lower rates of heart disease. While some studies have indeed found lower rates of CHD among vegetarians, there is not a shred of evidence to suggest that this phenomenon has anything to do with the avoidance of meat.
The studies most frequently cited in support of vegetarian diets have involved Seventh-day Adventists living in California. Scientific interest in this population was inspired by data from the early seventies showing that, as a group, Seventh-day Adventists enjoyed a significantly lower death rate from cancer than non-Adventists. Members of this religion are exhorted to abstain from alcohol and tobacco, and most also shun the use of pork products. In addition, approximately one-half of Seventh-Day Adventists follow a lacto-ovo vegetarian diet, using vegetables, fruits, whole grains and nuts abundantly while avoiding the use of tea and coffee.
A recent study of over 34,000 Californian Seventh-Day Adventists, published in 1999, found that vegetarians had lower risks of hypertension, diabetes, arthritis, colon cancer, prostate cancer, fatal CHD in males, and death from all causes. Again, vegetarians displayed a number of healthful dietary habits unrelated to meat intake that were not shared by their omnivorous brethren. Vegetarians consumed more tomatoes, nuts, and fruit, but less coffee and donuts than non-vegetarians. Non-vegetarian Seventh-Day Adventists also consumed alcoholic beverages twenty times more frequently than their vegetarian counterparts [1]. As an earlier study of Adventists published in 1975, these observations clearly showed that those who shunned meat also adopted other dietary measures that protected their health [2].
Reinforcing this notion was the fact that, along with many of the aforementioned disorders, obesity increased as meat consumption increased. Obesity is well known to confer an increased risk of heart disease and cancer. Meat consumption, however, has nothing whatsoever to do with the accumulation of excess body fat; several clinical trials have in fact shown that replacing dietary carbohydrates with high protein foods like beef and poultry often dramatically boosts weight loss [3,4]. A year-long Finnish study that compared weight loss on lactovegetarian and omnivorous diets also failed to support the contention that vegetarian diets possess superior fat-burning capabilities. In fact, the omnivorous diet produced slightly greater weight loss than the vegetarian diet (10.4kg versus 9.2kg, respectively) [5]. The greater meat consumption of obese Seventh-Day Adventists was simply one of numerous characteristics present with greater frequency among those living less healthy lifestyles. Why single out meat when so many other possible culprits were present?
What Do Other Studies Show?
What about other large-scale studies, involving populations other than Seventh-Day Adventists, that recruited vegetarians and non-vegetarians and compared their subsequent mortality rates?
Three such studies have been conducted, all from the UK: the Health Food Shoppers Study, the Oxford Vegetarian Study and the EPIC-Oxford Study. The Health Food Shoppers Study, involving almost 10,000 health food store patrons in England, found a similar all-cause death rate among vegetarians and omnivores after seventeen years [6].
The Oxford Vegetarian Study compared over 6,800 vegetarians and nonvegetarians and found a twenty percent reduction in overall mortality among the former after twelve years [7]. More recent follow-up by the Oxford authors, however, found that the reduction in overall mortality had disappeared. In fact, the only significant difference remaining for any cause of death was seen for mental and neurological diseases, which were 2.5 times higher among vegetarians [8].
The EPIC-Oxford Study, involving 56,000 subjects, also found no difference in overall mortality between vegetarians and omnivores after 5.9 years. Vegetarians displayed slightly higher mortality from all cancers and stroke [9].
Contrary to popular claims, the above studies show that vegetarianism offered no protection from stroke, breast cancer, colorectal cancer, lung cancer, stomach cancer, or prostate cancer. Vegetarians did enjoy a non-significant reduction in coronary heart disease mortality, but avoidance of meat is unlikely to explain the difference. In the Health Food Shoppers and Oxford studies, the proportion of smokers was lower among vegetarians than non-vegetarians. In the Oxford study, vegetarians weighed less, drank less alcohol and exercised more. Information about exercise habits was not available for EPIC-Oxford, but vegetarians in this study were less likely to be heavy smokers or overweight. Similar to the situation observed with Seventh-Day Adventists, these results are confounded by the fact that vegetarians tend to be a health-conscious group who smoke less cigarettes, drink less alcohol and engage in regular physical activity.
The importance of non-dietary factors in the reduction of heart disease among vegetarians is further emphasized by the results of a large study by researchers at the German Cancer Research Center. In 1978 they began following 1,904 vegetarians, 225 of whom died over the next eleven years. Because 470 deaths would have been expected in a sample of typical Germans, this study has frequently been cited in support of vegetarianism. This study, however, could not even begin to be used by any rational commentator as evidence that meat avoidance is beneficial. For starters, when the researchers compared death rates among strict vegetarians who never ate meat and ‘moderate’ vegetarians who occasionally ate meat or fish, they found similar cancer, cardiovascular disease and all-cause mortality rates among the two groups.
Furthermore, only four percent of males and three percent of females in the study were smokers; the corresponding figures for the rest of Germany were forty-one and twenty-six percent, respectively. The vegetarians in the study were generally better educated and were more likely to be employed in professional jobs than the general population. They were also far less likely to be overweight [10]. Little surprise, then, that this group experienced lower mortality than the general population!
When the authors examined the effect of various confounding factors, they found that the strongest predictor by far of reduced all-cause and cardiovascular mortality was a higher level of physical activity [11].
The German study merely adds to the considerable volume of evidence showing that being physically active, avoiding overweight and eschewing cigarettes all increase longevity. The claim that shunning a nutrient-packed food like meat contributes to an increase in life span, through some bizarre twist of biochemistry, is a shameless exercise in junk science.
It should also be pointed out that studies examining meat-eaters who follow healthier-than-usual lifestyles have revealed mortality rates similar to or superior to those seen in the aforementioned vegetarian studies. An eight-year follow-up of over 5,200 Californian Mormon high priests found fifty-three percent lower cancer mortality, a forty-eight percent reduction in cardiovascular deaths, and fifty-three percent lower all-cause mortality than the rest of the white California population. For middle-aged high priests adhering to the three important health practices of never smoking cigarettes, engaging in regular physical activity and getting proper sleep, the reductions were even more impressive; cancer, cardiovascular and total deaths were reduced by sixty-six, eighty-six and seventy-eight percent, respectively! [12]
In another Californian study, this time involving residents of Alameda County, ten years of follow-up revealed that the strongest predictors of survival were: 1) never smoking cigarettes; 2) regular physical activity; 3) moderate or no use of alcohol; 4) attaining seven to eight hours of sleep per day, and; 5) maintaining proper weight [13].
Despite the vociferous claims of vegetarian activists, who have shown themselves to be in no way averse to bending the truth when it suits their agenda, the fact remains that vegetarianism has not been demonstrated to offer any reduction in cancer or all-cause mortality-even when using the garbageladen modern Western diet as the reference standard! There also exists no reliable evidence to implicate meat in the causation of heart disease. To the contrary, meat is the richest dietary source of several nutrients that are essential for optimal cardiovascular function, including carnitine, taurine, proline, carnosine, the B group of vitamins and, in the case of organ meats, CoQ10 (brain, kidney, liver) and omega-3 fats (brain).
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The Low Fat ’Gurus’: Dean Ornish and Nathan Pritikin
Dean Ornish
One low fat proponent who has received quite a bit of media attention is Dean Ornish, MD, an individual with some rather interesting views on what constitutes the ideal diet. In the early 1970’s, Ornish met Swami Satchidananda, the late Indian yoga guru who sang the praises not only of yoga and meditation, but also a low-fat vegetarian diet. Ornish described the experience as “life-changing” and became a devoted disciple of the late swami.
Converting to vegetarianism because of a “life-changing” meeting with a yoga guru, as opposed to a meticulous review of the medical and anthropological literature, is hardly what one would consider an objective and scientific approach to formulating an optimal dietary regimen.
Ornish, however, has been able to attain an air of credibility among many of his conservative medical colleagues because of a small intervention trial he has conducted, one that allegedly demonstrates the benefits of following a low-fat vegetarian diet. The fact that the results of this trial have been reported in respected journals like The Lancet and the Journal of the American Medical Association has helped him win the ear of medical professionals, media outlets and even a sizable segment of the general population.
If the members of these groups scrutinized Ornish’s published papers a little more closely, they would quickly realize Ornish’s research fails to support most of his very public claims.
The Lifestyle Heart Trial
In a 1990 issue of The Lancet, Ornish and several of his colleagues published the one-year results of the Lifestyle Heart Trial, which initially involved forty-eight patients with coronary artery disease (as determined by quantitative coronary arteriography) [1]. Twenty-eight of these patients had been randomized to follow a multi-faceted intervention program that included:
 
	A minimum of three hours’ exercise per week.
	Stress management tactics for at least one hour every day. These included stretching, breathing techniques, meditation, progressive relaxation, and imagery.
	A vegetarian diet that contained around 10% of calories as fat, 15-20% protein, and 70-75% carbohydrates. The diet included fruits, vegetables, grains, legumes, and soybean products without caloric restriction. The only animal products allowed were egg whites and one cup of non-fat milk or yogurt.
	Twice weekly group support sessions.

Those in the control group were not asked to make any diet or lifestyle changes, although they were free to do so if they wished.
At the start of the study and after 12 months, each patient underwent a coronary arteriogram to determine whether advanced arterial plaques had progressed, regressed or remained unchanged.
After one year, the researchers reported that eighty-two percent of those in the experimental group had experienced regression of arterial plaque, compared to only forty-two percent of those in the control group. The experimental group subjects also experienced significantly less chest pain.
Ornish has repeatedly inferred that these improvements underscore the value of a low-fat, vegetarian diet.
In reality, they do no such thing.
Control Your Variables
One of the most basic rules of science is to control all possible variables. The experimental group in the Lifestyle Heart Trial underwent multiple interventions; exercise, stress management and a multitude of dietary modifications. Average bodyweight also decreased in the treatment group during the study, but remained unchanged in the control group.
Thus, the treatment group therefore differed in several ways to the control group.
Ornish is justified in claiming that his collective assortment of treatments reduced chest pain and increased the incidence of arteriographically-determined coronary plaque regression. However, he can in no way claim that fat restriction or the avoidance of meat was a contributing factor—such a claim is precluded by the multi-faceted nature of his intervention program.
Ornish claims that the beneficial changes seen in the treatment group were correlated with reduction in dietary fat intake. So what; mathematical correlation does not equate to physiological causation! The association may well have arisen simply because those who adhered most strictly to the prescribed fat guidelines also adhered more strictly to the remaining dietary and lifestyle guidelines.
Did Ornish measure serum antioxidant levels in his subjects? Measures of glycemic control? Iron status? Blood or tissue trans fatty acid levels? Inflammatory markers? If he did, he never presented the data in his published papers. All these things can impact upon cardiovascular health, and are influenced by a multitude of factors other than total fat intake.
Exercise, stress management, weight loss and plant-based antioxidants have all been shown to significantly improve arterial function and/or structure. Any of these factors, either alone or in combination with each other, could easily account for the changes observed [2-6]. In contrast, no properly controlled study has ever shown that drastically reducing fat intake or eliminating meat consumption will bring about such improvements.
Before Ornish proclaims to the world that restricting fat and avoiding meat will reduce the incidence of heart disease, he—or preferably some more neutral party—should conduct properly-controlled trials that actually demonstrate this contention. In other words, trials in which;
 
	Two groups eat a diet identical in every respect except that one derives its protein content primarily from meat, the other from plant foods;
	Both groups eat a diet identical in every respect except that one is much lower in fat (especially animal fat) than the other.

Until such trials are conducted, Ornish and his like-minded vegetarian colleagues should refrain from slandering meat and animal fat. To do so without any tightly controlled evidence to fall back on is to show a complete disregard for the scientific method.
Do Ornish’s Interventions Actually Save Lives?
When all is said and done, the most telling data in any intervention study is the survival rate of the control and treatment groups. It’s all well and good to lavish praise on a treatment’s ability to lower chest pain, improve angiogram results, and even reduce the incidence of cardiac events, but these are all outcomes whose diagnosis is open to a substantial amount of subjective interpretation. Doctors can argue about the interpretation of test results and the necessity of surgery until the cows come home, but death is final and indisputable.
So while I am not real keen on the whole idea of dying, I have to admit that death is a great yardstick by which to judge the efficacy of an intervention—especially one that is highly-touted for its alleged life-saving qualities.
In 1998, the Journal of the American Medical Association published the five-year follow-up data for the Lifestyle Heart Trial [7]. While the experimental group experienced a significantly reduced overall incidence of cardiac events (a classification that included angioplasty, bypass surgery, heart attack, and hospitalization for any cardiac cause), the treatment group actually experienced one more death than the control group (two people in the intervention group died compared to one person in the control group).
According to Ornish, one of the treatment group deaths was in a participant who had stopped following the intervention. Another intervention subject reportedly got a little too enthusiastic whilst exercising, exceeding his prescribed target heart rate with fatal consequences.
The unfavorable mortality outcome in the small Lifestyle Heart Trial appears to have been due largely to unfortunate circumstances, and gives little useful insight into how Ornish’s interventions may affect survival among CHD patients. Let us instead look to a larger study by Ornish and his colleagues to see if his treatment program has demonstrated any ability to actually save lives.
The Multicenter Lifestyle Demonstration Project
The Multicenter Lifestyle Demonstration Project sought to apply the intervention in Ornish’s original trial to a larger group of patients recruited from clinics across the U.S. [8]. Practitioners from eight medical centers around the country were trained in all aspects of the Lifestyle program, which they proceeded to administer to patients with coronary artery disease. The study was not a randomized, controlled trial; instead, outcomes in the 194 patients who completed the intervention were compared with 139 patients who did not take part in the Lifestyle program.
After three years, there were no significant differences in cardiac event rates nor mortality between patients in the intervention and control groups. The number of cardiac events per patient year of follow-up when comparing the experimental group with the control group was as follows: 0.012 versus 0.012 for myocardial infarction, 0.014 versus 0.006 for stroke, 0.006 versus 0.012 for non-cardiac deaths, and 0.014 versus 0.012 for cardiac deaths (none of the differences were statistically significant).
To be fair, there is always the possibility that the treatment group fell prey to unfavorable confounding factors. The treatment subjects reportedly had a higher incidence of previous myocardial infarction and a longer history of coronary disease, although the angiographic severity of artery disease was similar between the two groups. Patients in the experimental group were required not to have undergone coronary artery bypass grafting (CABG) within six weeks or percutaneous transluminal coronary angioplasty (PTCA) within six months of the start of the study, while all the control subjects had recently undergone either of these procedures. While some might argue that the higher incidence of surgery may have favorably affected survival in the control group, the longevity benefits of revascularization procedures are highly questionable; controlled clinical trials have found that, for most patients, CABG or PTCA offer no mortality advantage whatsoever to standard medical therapy. The latter, in fact, shows a trend towards increased mortality (see Appendix C).
In their favor, the intervention participants lost weight and improved their exercise tolerance. No corresponding data were given for the control group, but given the absence of the intense counseling afforded to the intervention group, it is unlikely that the former would have experienced such changes— a contention supported by the original Lifestyle trial.
Whether confounding factors acted in favor of the treatment group, the controls, or neither, is nigh impossible to ascertain with any certainty. Regardless, the fact remains that there currently does not exist any hard published data to show that Ornish’s Lifestyle program—touted as “The Only System Scientifically Proven to Reverse Heart Disease Without Drugs or Surgery”
[9]—can actually save even a single life.
As we learnt in Chapter 8, trials involving subjects following omnivorous diets who were instructed to exercise, take fish oil supplements, or consume more fish and/or fruits and vegetables, have produced marked reductions in cardiac and overall mortality. The Lyon Diet Heart Study, for example, produced a whopping eighty-one percent reduction in coronary mortality and a sixty percent decrease in overall mortality [10].
The results of trials such as the Lyon Diet Heart Study should be kept firmly in mind when assessing the exuberant but unfounded claims of outspoken vegetarian advocates like Ornish.
Interestingly, despite his virulent denunciation of meat eating and his apparent emphasis on whole food consumption, Ornish has no qualms about accepting handsome promotional and consulting fees from processed food manufacturers like McDonald’s, PepsiCo and ConAgra Foods [11].
Nathan Pritikin
Nathan Pritikin was a hugely influential low fat proponent during the late 1970s and early 1980s. In 1957, Pritikin discovered he had a serious heart condition, but was told by his doctor that little could be done to improve his condition.
A dissatisfied Pritikin took matters into his own hands and began researching heart disease in the hope of finding a remedy. He read about primitive cultures who avoided heart disease, and concluded that it was a low fat diet, high in unrefined cereal grains that kept them healthy (his reading material obviously failed to mention cultures that thrived on high fat, grain-free diets like the Masai, Samburus, Pacific Islanders and Eskimos).
Pritikin was also aware that during World War II, death rates from CHD decreased in a number of European countries, even though their residents were living in a state of heightened fear and anxiety from the fighting and bombing going on around them. Pritikin discovered that fat consumption had decreased during the war years, further reinforcing his conclusion that a low fat diet was conducive to cardiovascular health. Fat consumption did indeed go down during the war years, but so did consumption of sugar and refined cereal grains, a point that was lost in his rush to vilify fat.
Pritikin also discovered that in studies where dogs had their arteries deliberately blocked, exercise stimulated the growth of tiny new blood vessels, improving circulation. Pritikin embarked on a low fat diet devoid of processed foods, began exercising regularly, and gradually his condition began to improve. The formerly sick and weakly Pritikin eventually achieved a high level of fitness, eliminating all symptoms of CHD.
Pritikin achieved widespread media acclaim as a spokesperson for the low fat movement, and went on to become a best-selling author. He opened the Pritikin Longevity Center in Santa Barbara, California, where patients were treated with both exercise and a low-fat diet devoid of processed foods.
Increasing physical activity and eliminating refined foods were a huge step in the right direction, but Pritikin’s views on fat could not be described as anything but fanatical. He initially advocated the complete elimination of dietary fat, believing the minimal amount that occurred naturally in low fat vegetable foods to be sufficient. When those who were able to adhere to his extreme recommendations began suffering from essential fatty acid deficiencies, he revised his recommendations to allow a meager ten percent of daily calories from fat. Whilst Nathan Pritikin conquered heart disease, he still died before his time, committing suicide while hospitalized for leukemia complications in 1985 at the age of sixty-nine.
The experiences of nutritionist Ann Louise Gittleman provide a revealing insight into the problems caused by Pritikin’s extreme low-fat recommendations. A former Director of Nutrition at the Pritikin Longevity Center, Gittleman explains in her book Beyond Pritikin that while many patients did indeed experience positive improvements during their initial stay at the center, follow-up visits were often an entirely different story. Patients frequently complained about weight gain and continual hunger that could not be satisfied no matter how much food was eaten. Symptoms resembling those of gluten sensitivity became increasingly common, as patients began consuming unprecedented amounts of whole grains, an inevitable byproduct of Pritikin’s edict to consume eighty percent of calories as complex carbohydrates.
Gittleman began to have her doubts about the Pritikin regimen, and whilst pursuing her own research became aware of certain facts that Pritikin had overlooked. One of these was the importance of essential fatty acids. Gittleman realized that many of the symptoms experienced by Pritikin Longevity Center patients were due not only to excessive carbohydrate consumption, but to a deficiency of crucial fats. “Pritikin said fat was the problem. I was beginning to see fat as the solution”, wrote Gittleman, who left the center in 1982 [12]. Gittleman went onto become a popular author and well-known nutritionist, recommending a low carbohydrate ‘Fat Flush’ diet for weight loss and a more moderate carbohydrate ‘maintenance’ diet for general health.
Conclusion
There is every reason in the world to encourage people to exercise frequently, stop smoking, eat minimally processed foods, and find ways to get a handle on the stresses of modern life. The evidence for low-fat diets, on the other hand, is based on a mixture of erroneous assumptions, half-truths and downright lies.
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The Less-Than-Flattering Facts about Bypass Surgery and Angioplasty
“Miraculous” and “lifesaving” are among the glowing adjectives often used to describe coronary artery bypass surgery and balloon angioplasty. Repeatedly hailed as being among modern medicine’s most wondrous achievements, the majority of us simply take for granted that these procedures have been documented to significantly extend the life expectancy of CHD patients. Of course, most of us have never examined the published results of randomized trials that tested these procedures.
Bypassing the Hype
Coronary bypass surgery involves sawing open the sternum and spreading the ribs apart so that a cardiac surgeon can access the heart. The surgeon then attaches a grafted section of vein or artery (usually taken from the chest or legs) to a blocked or narrowed coronary artery. The graft is attached above and below the blocked section of artery, creating a ‘bypass’ that will hopefully allow blood to flow freely to the heart. Several blockages can be bypassed during the procedure.
The first recorded bypass operation was performed by Dr. Rene Favoloro at the Cleveland Clinic in Ohio. Within a couple of years of Favoloro’s landmark operation, the use of bypass surgery began to climb rapidly. By 1975, there were 60,000 bypass operations being performed annually in the United States; this figure rose to 230,000 by 1987. Currently, over 500,000 bypass surgeries are performed each year [1]. Coronary bypass surgery is now the most commonly performed operation in the U.S., and an extremely lucrative endeavor for its practitioners. With the average procedure costing $61,000, coronary heart surgery is a $32 billion-a-year enterprise in the U.S. alone.
One of the most striking aspects of bypass surgery’s rise to prominence was the fact that it occurred long before the procedure was subjected to the most fundamental of tests: the randomized, controlled clinical trial. New drugs are not allowed onto the market until their clinical efficacy and side effects have been examined in controlled trials. Bypass surgery quite literally hit the ground running, becoming a mainstay of coronary care despite not ever having been subject to controlled clinical investigation.
It was not until September of 1975 that the results of the first randomized trial of bypass surgery were published in the prestigious New England Journal of Medicine. A total of 596 patients from thirteen Veterans Administration hospitals had been entered into the study. Ninety-five percent of the patients had moderate or severe angina, and almost two-thirds had suffered a previous heart attack. Two groups were created, one of which was randomized to undergo bypass surgery. The other group was managed with standard non-surgical medical therapy, which involved the use of nitrates, beta-blockers, and antiarrhythmic medication.
The results were dismal. After three years, there was no difference in the survival rate of the two groups; eighty-seven percent of the medical group were still alive, compared to eighty-eight percent of the surgical group [2].
For the first time, the ‘lifesaving’ work of bypass surgeons had been put to the test, and the disappointing results directly challenged the validity of the procedure upon which they had built their lucrative and esteemed careers. Not surprisingly, this group comprised the most vocal critics of the Veterans Administration trial.
Some complained that the trial did not extend long enough (wishful thinking as it turns out; a 22-year follow-up published in 1998 found that the survival rates were twenty-five percent and twenty percent in the medical and surgical groups, respectively [3]). Others complained that the trial patients were somehow atypical. The most prominent criticism was reserved for the seemingly high operative death rate; 5.6 percent of the surgical group died due to complications arising from the operation itself.
Defenders of bypass surgery clamored for a new trial, one involving the crème de la crème of bypass surgeons. They got their wish when the NHLBI sponsored the Coronary Artery Surgery Study (CASS), which recruited patients with coronary artery disease exhibiting either mild stable angina or who had no angina after suffering a heart attack. The medical centers involved in this new study included some of the most important names in the cardiology and heart surgery arena: Harvard, Yale, Stanford, Duke, the University of Washington, and the University of Alabama at Birmingham. Surely, such a trial, involving the best surgeons in the field, would return a lower operative mortality rate and demonstrate the true value of open-heart surgery.
When the eagerly awaited CASS results were finally published in 1984, they did indeed show a far lower operative mortality rate (1.4 percent) than that seen in the Veterans study. Nonetheless, this improvement still failed to impart any overall mortality advantage to the patients assigned to surgery. After six years, seventy-nine and eighty percent of the medical and surgical groups were alive and free of myocardial infarction, respectively [4]. A further report published after ten years’ follow-up also reported no difference in overall mortality or non-fatal heart attack between the two groups [5].
While the CASS trial was underway in the U.S., European researchers were conducting a randomized trial of their own. The European Coronary Surgery Study Group followed 768 men with mild to moderate angina and fifty percent or greater blockage of at least two major coronary arteries. Unlike the American studies, the European researchers observed a significant benefit from surgery at the five-year mark, with survival rates of ninety-two and eighty-three percent in the surgical and medical groups, respectively [6]. During the subsequent seven years, however, the percentage of patients who survived decreased more rapidly in the surgically treated group than in the medically treated group (seventy-one versus sixty-seven percent alive after twelve years, respectively) [7].
All the aforementioned trials were instigated at least thirty years ago; one may wonder whether the passing of time has bought with it improved surgical techniques and accompanying increases in survival for bypass patients?
In 2004, the Journal of the American College of Cardiology presented the one-year results of MASS-II, a randomized trial that compared three different therapeutic strategies for stable angina patients with greater than seventy percent blockage of multiple coronary arteries. A total of 611 patients were assigned to bypass surgery, medical therapy, or angioplasty.
After twelve months, the survival rates were 98.5 percent for medical therapy patients, 96 percent for bypass patients, and 95.6 percent for those who underwent angioplasty [8]. An earlier trial by the MASS investigators, involving 214 patients followed for an average of three years, observed no deaths in the medical therapy group but one death each in the bypass and angioplasty groups [9].
A similar study by Danish researchers compared an invasive strategy of either angioplasty or bypass surgery with that of conservative medical therapy in recent myocardial infarction patients. The 505 patients were followed up from one to 4.5 years. At a median 2.4 years’ follow-up, the survival rate was 96.4 percent in the invasive treatment group and 95.6 percent in the conservative treatment group, a non-significant difference (the researchers did not report separate figures for bypass surgery and angioplasty). Invasive treatment was, however, associated with a significantly lower incidence of reinfarction (5.6 versus 10.5 percent) [10].
While the mortality benefit of bypass surgery is at best negligible, and in most instances non-existent, there do appear to be certain groups in whom the procedure may produce significant survival improvements. The Veterans Administration and European Coronary Surgery studies, along with a number of non-randomized studies, found that patients with blockages of the left main artery—which is one of two major coronary arteries arising from the aorta-enjoyed a markedly improved survival outlook [6,11]. The European Coronary Surgery Study Group also found that survival was improved substantially in patients with blockages in three arteries (patients with two-vessel disease did not experience any improvement in mortality outcomes), severe exercise-induced ischemia (ST-segment depression of greater than 1.5mm), or with peripheral arterial disease. Ten years of follow-up in the CASS study found that bypass surgery also significantly improved the survival prospects of patients with left ventricular dysfunction [5].
For such high-risk categories, bypass surgery may indeed constitute a life-saving option. For most other stable coronary artery disease patients, there exists virtually no evidence to show that this procedure can in any way extend life span.
The Ballooning Popularity of Angioplasty
Angioplasty is considered a less invasive, traumatic and expensive procedure than bypass surgery. It involves steering a guide-wire with a small balloon attached into a section of coronary artery that has been narrowed by atherosclerotic plaque. The cardiologist places the balloon in the narrowed section of artery and then inflates it in an attempt to push the plaque aside and increase the size of the artery.
After the above procedure (known as balloon angioplasty) is completed, the cardiologist may also place a hollow metal mesh tube, called a ‘stent’, inside the artery. The idea is that the stent will hopefully prevent the artery from narrowing again. About seventy to ninety percent of angioplasties performed nowadays involve placement of a stent.
The first human coronary balloon angioplasty was performed in 1977, while stenting was introduced in 1987. Similar to bypass surgery, the use of angioplasty experienced explosive growth long before its efficacy was scrutinized in tightly controlled trials. The rapid growth of balloon angioplasty has even outpaced that of bypass surgery, with over 570,000 procedures performed in 2001 at an average cost of $29,000 each [1].
Balloon Angioplasty on Trial
Of the numerous trials conducted so far that have compared balloon angioplasty with standard medical therapy, none have showed any mortality benefit for patients receiving the former option(8-10,12-14). In fact, a collective analysis of all the angioplasty versus medical therapy trials reveals a trend towards higher mortality with the former! [15]
Why Bother?
While clinical trials have shown that coronary bypass surgery does not extend the lives of most of its recipients, they have consistently shown that surgery is far more likely to provide significant relief from angina symptoms than standard medical therapy. The same applies for balloon angioplasty. So while these procedures may not extend life, they will indeed improve the quality of life for many of their recipients.
Neither procedure is without its risks. With an average in-hospital mortality rate of 2.4 percent, over 12,000 of the bypass procedures performed in the U.S. each year will result in the death of the patient. Furthermore, approximately twelve percent of vein grafts fail within one year of surgery, with the failure rate climbing as high as forty-five percent twelve years after surgery( 16-18). As such, many patients will undergo repeat surgery.
The current in-hospital mortality rate for patients undergoing angioplasty is 0.9 percent [1]. Around 1.5 percent of all angioplasty patients require bypass surgery within twenty-four hours because of operative complications [19]. During stent angioplasty—which now constitutes the majority of balloon angioplasty procedures—difficulties in placing the stent, severe coronary spasm or dislodging of the stent can cause complications requiring further surgery. Re-occlusion after balloon angioplasty occurs in thirty to sixty percent of cases [20].
Shunning Surgery
Obviously, any strategy that could significantly relieve angina pain without imparting the risk, expense, and highly invasive nature of bypass surgery and angioplasty would be eagerly welcomed by angina patients around the world. Well, there is such a strategy, one that is surprisingly simple, affordable and readily available.
It’s called exercise.
In the March 2004 issue of Circulation, German researchers reported on a study in which 101 male patients with stable coronary artery disease were randomized to either undergo stent angioplasty or to participate in an exercise-training program. For the first two weeks, those in the exercise group trained in the hospital six times a day, ten minutes at a time, on a stationary bicycle at seventy percent of their symptom-limited heart rate (the symptom-limited heart is the heart rate at which evidence of ischemia becomes apparent during an exercise test; needless to say, this should be ascertained during a professionally supervised session).
After this initial two-week period, the exercising patients took their stationary bikes home with them. They were asked to cycle at the prescribed heart rate for twenty minutes per day, and to participate in one sixty-minute group aerobic exercise session each week.
The aim of the study was to see which strategy produced the most favorable effect on clinical outcomes—including heart attack, stroke, hospitalization for worsening angina, surgery or further angioplasty—during a twelve-month follow-up period. Thankfully, none of the patients died, but when the final data was tallied, it was observed that twenty-one of the fifty patients who underwent PCI had a subsequent coronary event, as compared to only six of the fifty-one exercising patients—a highly significant difference.
The exercisers also experienced far greater improvements in maximal exercise tolerance, and were thirty-two percent less likely to experience progression of atherosclerosis. Furthermore, the superior results seen in the exercise group were achieved at half the cost necessitated by the PCI procedure [21].
One need not be a rocket scientist to work out why exercise is superior to sticking metal tubes in one’s arteries or unleashing a power saw on someone’s sternum: neither bypass surgery nor stenting address the actual cause of coronary artery disease. Exercise, on the other hand, provides a stimulus for arterial remodeling. In the same way that pumping iron makes your muscles shapelier and stronger, exercise induces improvements in arterial function and structure.
The Gravy Train Continues Along its Merry Way…
Clearly, the benefits of bypass surgery and balloon angioplasty have been wildly overblown, and many patients have no business undergoing these procedures. Even a 1989 Journal of the American Medical Association article stated that forty-four percent of all bypass surgeries were of questionable necessity [22]. Needless to say, their warning has done little to stop the runaway growth of bypass surgery and angioplasty. Not at all surprising when one considers the staggering amount of money and prestige attached to the performance of these procedures.
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Testing Your CHD Risk
If cholesterol measurements provide little insight into one’s true CHD risk, what medical tests can one use to attain a clearer picture of one’s cardiovascular health? Table D1 lists a number of simple tests that measure markers of blood glucose metabolism, iron status, blood clotting tendency and inflammatory activity.
Please note that the list in Table A1 is not meant to be an exhaustive one; rather, it is a compilation of easily administered tests that can be ordered by a regular physician. If your doctor will not order the tests you are after, a nonprofit organization known as the Life Extension Foundation can arrange blood tests at competitive rates for people just about anywhere in the U.S. Phone 1800-544-4440, or visit their web site at http://www.lef.org/Blood/
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What about Homocysteine?
It was in 1968, a full seven years after the American Heart Association officially embraced the lipid hypothesis, that a Harvard-trained researcher by the name of Kilmer McCully began investigating a substance known as homocysteine. McCully’s interest in this little-known compound arose after he became aware of two very unusual case studies in the medical literature. The unfortunate young subjects of these reports died from a rare genetic disorder known as homocysteinuria, a condition characterized by abnormally high levels of homocysteine in the blood and urine.
What struck McCully about these two case reports was that both patients—the first aged eight and the second only two months old—were found to have extensive atherosclerosis at autopsy. The eight-year old victim had died because the arteries to his brain were narrowed and blocked by a blood clot, causing a stroke. McCully wondered whether homocysteine was causing cardiovascular disease in people with less pronounced elevations of homocysteine, by directly damaging the cells and tissues of the arteries. After unearthing animal studies that showed that deficiencies of vitamins B6, B12 and folic acid caused arterial disease, McCully could barely contain himself—these vitamins, after all, were involved in keeping homocysteine levels under control!
The excited researcher, suspecting he was onto something momentous, started conducting his own homocysteine experiments. He started to paint an increasingly detailed picture of just how homocysteine might promote atherosclerosis, and in the early seventies he began publishing his findings in the medical literature.
You and I might regard pioneering scientists like Kilmer McCully—whose landmark findings hold the potential to save millions of lives—as heroic. Orthodoxy, however, regards such researchers as a menace. McCully’s theory completely contradicted the reigning cholesterol theory, the very theory that the medical hierarchy had already hailed as the official explanation for heart disease. McCully’s research, in effect, posed a direct threat to the many lucrative careers that had been built on the back of the lipid hypothesis.
Back in 1970, McCully’s research on homocysteine and artery disease had been praised by a special Scientific Advisory Committee at his place of employ, Harvard’s Massachusetts General Hospital. By 1977, McCully’s laboratory at the same institution had been taken away, and he lost staff support for his research. McCully was told shortly after this that his position would not be renewed in 1979. He was further informed that, unless he was unable to obtain another NIH grant, his salary would be cut to almost nothing by January 1978. Obtaining grant support with no lab and no position was virtually impossible, and after McCully’s requests for more time were denied by top officials at Harvard and Mass General, the highly decorated researcher was left jobless.
During the next two years, McCully—with his Harvard degrees and fourteen years’ professorship at the same hallowed institution—was turned down by over fifty potential employers across the country. He was repeatedly told to abandon his research and to accept a lower-level position as a pathologist. When he began to hear rumors of defamatory phone calls emanating from Harvard, portraying his habits and character in a very unflattering light, McCully decided enough was enough. He enlisted a prominent Boston lawyer to represent him in a case against his former employers at Harvard and Mass General. It was only after taking this step that he finally received a job offer, albeit at a far less prestigious institution, the V.A. Hospital in Providence, Rhode Island [1].
Why All the Fuss?
Homocysteine is formed when the body converts an amino acid called methionine, which we obtain from our diet via protein-containing foods, into another amino acid known as cysteine. Once synthesized, homocysteine itself is usually converted back to either cysteine or methionine. This recycling of homocysteine is made possible by two processes: re-methylation or trans-sulphuration. The former requires vitamin B12 and folic acid to take place, while the latter requires vitamin B6.
The cysteine that is produced as a result of trans-sulphuration is used to create glutathione, one of the body’s most important antioxidants. In fact, the synthesis of glutathione is dependent on the trans-sulphuration of homocysteine. A failure to efficiently convert homocysteine into cysteine, due to a lack of vitamins B6, B12 and/or folic acid, may result in sub-optimal levels of glutathione. This in turn, will leave our organs and tissues—including those of the cardiovascular system—increasingly susceptible to free radical attack. This contention is supported by research showing marked increases in free radical activity in individuals whose blood homocysteine levels rose after ingesting a large dose of methionine [2].
In addition to stimulating free radical damage, homocysteine itself may be directly toxic to arteries. In laboratory and animal experiments, homocysteine promotes blood clotting, inflammation, impaired arterial function and accelerated formation of atherosclerotic lesions [3].
In individuals with inherited defects in homocysteine metabolism, blood concentrations of this amino acid can skyrocket, reaching levels of up to 400 mmol/L—way higher than the typical range of 5-15 mmol/L! Not insignificantly, these individuals suffer a far greater prevalence of premature CHD than normal folks [4].
Epidemiological evidence shows that it is not just those with off-the-chart homocysteine readings that are at higher risk of CHD. Even within the normal range, CHD risk rises in step with increasing homocysteine concentrations; individuals at the upper end of the normal range are at much greater risk of experiencing CHD or stroke than those at the lower end [5]. Numerous studies have also found that homocysteine concentrations increase as blood levels of folic acid and vitamins B6 and B12 decrease [6,7].
The first large-scale prospective study on the homocysteine-CHD relationship involved almost 15,000 male physicians aged forty to eighty-four, with no prior history of CHD or stroke, who provided blood samples at the study’s commencement. After five years, the blood samples of the men who had suffered a heart attack during the study were thawed out and each compared to a control sample from a participant who had not experienced a coronary event. Compared to the men with the lowest homocysteine concentrations, those with the highest levels had a 3.5-fold increased risk of experiencing a non-fatal or fatal heart attack [8]. A subsequent twenty-four-year follow-up study of over 1,300 Swedish women with no previous history of heart attack, found a fivefold greater risk of fatal heart attack among those in the upper fifth of homocysteine levels, compared to those in the lowest fifth [9].
By now readers are no doubt asking if elevated homocysteine directly promotes CHD, or, similar to cholesterol, is simply guilty by association. The evidence so far tentatively supports the former proposition. So far, only a handful of clinical trials have examined the effects of homocysteine-lowering therapies in cardiovascular disease. These trials involved patients with pre-existing CHD or stroke, or individuals with end-stage kidney disease, a group that is at high risk of cardiovascular disease. Most of these studies used only folic acid, which by itself did not produce any significant difference in non-fatal or fatal outcomes in the short trial periods involved (one to two years) [10-12].
As of this writing in 2006, the results of three studies that examined the effect of folic acid and vitamins B6 and B12 have been reported. The first of these was a one-year, double-blind, placebo-controlled Swiss trial, which found a significant reduction in recurrent cardiovascular events among coronary angioplasty patients who were randomized to receive these vitamins. Only 15.4 percent of patients receiving the three B-vitamins died, had a non-fatal heart attack, or required a repeat angioplasty procedure, compared to 22.8 percent of those receiving placebo [13].
However, the more recent and much larger Norwegian Vitamin Trial (NORVIT), involving 3,749 patients and spanning 3.5 years, found no beneficial effect of B-vitamins upon CVD outcomes. In fact, a group receiving a folic-acid/vitamin-B6 combination reportedly experienced a slight increase in heart attack, stroke, cancer and overall mortality compared to those receiving folic-acid-only, vitamin-B6 only, or placebo. This disappointing outcome was not due to a lack of homocysteine reduction; the combination of vitamin B6 and folic acid, as well as folic acid alone, effectively lowered homocysteine levels by twenty-eight percent [14].
The NORVIT results have been reported in the popular media, but, as of this book’s first publication, have not yet been peer-reviewed and presented in the scientific literature; until the full report is available, it’s hard to make any intelligent commentary on the conduct and outcome of this trial. Until further light is shed on the worrying results of the NORVIT trial, high dosages of isolated B-vitamins may be best avoided. A daily multi-vitamin/mineral formulation with high potencies of the entire B-complex may be a much wiser option (see Chapter 27).
The Vitamin Intervention for Stroke Prevention (VISP) trial aimed to determine whether daily treatment with high-dose folate (25 mg) B6 (25mg) and B12 (400 mcg ) would significantly reduce stroke and the combined end point of stroke, death, and myocardial infarction compared with lower doses of the same vitamin trio (20 mcg folate, 200 mcg B6, 6 mcg B12). The difference in outcomes between the two groups were so small that the study was stopped prematurely because of futility [15].
Reflecting on these disappointing results, the VISP researchers decided to take a closer look at several factors that may have affected their results and camouflaged any positive effect of high-dose B-vitamin therapy. They pinpointed several factors, including folate fortification of grain products, which began in the U.S. in 1998, the same year the VISP trial began; inclusion of the recommended daily intake for B12 in the low-dose group; treatment with injectable B12 in patients with low serum B12 levels in both study groups; a dose of B12 too low for patients suffering B12 malabsorption; supplementation with non-study vitamins; and the inclusion of patients with significant renal impairment, who tend to respond poorly to vitamin therapy. The authors decided to reanalyze their data, this time excluding subjects who fell into most of the above categories. Among the remaining 2,155 patients, thirty-seven percent of whom were female, there was a twenty-one percent risk reduction in the combined end point of ischemic stroke, coronary disease, or death in the high-dose group compared with the low-dose group. This was despite a significantly greater percentage of smokers in the high-dose vitamin group.
Patients with above average baseline B12 status randomized to high-dose vitamin had the best overall outcome, and those with blood B12 levels less than the median assigned to low-dose B-vitamins had the worst outcome. The authors emphasized that some elderly patients may need 1000mcg of B12, instead of the more commonly studied 400mcg dose, to achieve optimal blood levels of this vitamin. The authors also found no significant relationship between the magnitude of reduction of homocysteine between baseline and one month and subsequent cardiovascular events, suggesting that high-dose B-vitamin supplementation exerts positive cardiovascular effects independent of homocysteine lowering (more on this later) [16].
The only thing certain at present about homocysteine is that its exact role in the initiation and progression of cardiovascular disease is still uncertain. Perhaps the inconsistent and less-than-striking results obtained with B-vitamin therapy in trials of patients with established cardiovascular disease are examples of the “too little, too late” phenomenon. Is it possible that optimal B-vitamin intakes from an earlier age would provide greater reductions in CHD? Or perhaps greater dosages of these vitamins may provide greater benefits, a possibility supported by the finding that 1000mcg of B12 is the minimum amount required by many older folks to achieve satisfactory blood B12 levels?
Animal studies lend support to the contention that homocysteine is directly involved in the instigation and progression of CHD. Atherosclerosis-prone strains of mice develop larger and more numerous atherosclerotic plaques when fed diets that induce high blood homocysteine levels. So too do mice bred to display defects in homocysteine metabolism [17,18].
While science is yet to paint the full picture, the available evidence strongly suggests that lowering elevated homocysteine levels is a worthwhile CHD-prevention measure. Reducing homocysteine levels requires no expensive or potentially toxic drugs, nor does it necessitate any bizarre dietary changes; both B-vitamin supplementation and increased fruit and vegetable consumption have been repeatedly demonstrated to lower homocysteine levels.
What is an effective dose of homocysteine-lowering B-vitamins? Well, in the successful Swiss intervention trial discussed earlier, researchers used a daily dose of one milligram (1000 micrograms) of folic acid, four hundred micrograms of vitamin B12, and ten milligrams of vitamin B6. Dutch researchers examined the effect of the same vitamins in individuals with homocysteine levels above 16 mmol/L, and found that a combination of five milligrams of folic acid, four hundred micrograms of B12, and fifty mg of B6, reduced homocysteine levels to 16 mmol/L or under in twenty-six of thirty individuals, compared with only seven of thirty receiving a placebo. In subjects whose levels were already under 16 mmol/L, vitamin supplementation reduced homocysteine levels by an average of thirty percent! [19]
In a study with patients on a waiting list for coronary intervention, four hundred micrograms of folic acid, two milligrams of vitamin B6, and six micrograms of vitamin B12 more than halved homocysteine levels, which dropped from an average of 23.4 to 11.3 mmol/l. In addition, certain measures of arterial function showed marked improvement in the vitamin-treated group, as did their cardiac response to exercise testing. In contrast, another group of patients receiving a placebo did not experience any such positive changes [20].
High doses of the nutrient betaine can help lower elevated homocysteine levels even in patients unresponsive to vitamin B6 therapy [21]. Effective dosages are three to six grams as betaine glycine, also known as trimethylglycine (TMG).
Dietary changes can also lower homocysteine levels. Don’t worry about cutting dietary methionine; while multi-gram dosages of isolated methionine supplements raise homocysteine levels in humans, controlled research shows dietary methionine to have no such effect [22]. In fact, the best way to increase one’s dietary intake of B6 and B12 is to eat methionine-rich protein foods like meat! Animal foods are the only source of bioavailable B12; compared to meat-eating omnivores, vegetarians consistently exhibit higher blood levels of homocysteine, with the highest concentrations found in vegans (those who shun all animal products, including eggs and dairy) [23-25]. A 6-month randomized, controlled clinical trial found that those assigned to a high protein diet experienced a twenty-one percent drop in homocysteine levels, but no decrease was observed among those assigned to a low protein diet or control subjects following their usual diet [26].
In addition to being a good source of B6 and B12, organ meats (but not muscle meat) are also a good source of folate, along with fruits and vegetables. Intervention trials in which subjects increased their fruit and vegetable intake have repeatedly shown homocysteine reductions, albeit of a smaller magnitude than B-vitamin supplementation [27,28]. In subjects normally consuming 162 grams of fruits and vegetables each day, four weeks of eating 500 grams daily of these folate-rich foods lowered homocysteine levels by eleven percent.
Beyond Homocysteine
The benefits of plentiful B-vitamin intake do not stop at homocysteine reduction. Research indicates that B6 may reduce blood clotting, and that even mildly deficient levels of this vitamin may impair the activity of lysyl oxidase, an enzyme important for healthy connective tissue formation [29,30]. Researchers have also linked lowered blood levels of vitamin B6 with increased blood levels of fibrinogen and C-reactive protein (indicating increased clotting and inflammatory activity), independent of homocysteine levels [31,32].
To lower homocysteine and maintain optimal B-vitamin status:
 
	Take your vitamins—in the form of a daily multi with high potencies of the B-complex. If high homocysteine levels persist in spite of high-dose B-vitamin use, consider supplementation with three to six grams of betaine glycine.
	Aim to eat around 400-500 grams of vegetables and fruits each day;
	Do as the cavemen did by regularly enjoying vitamin B6-, B12-, and folic acid-rich meats.
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Copper Deficiency versus Copper Overload
Dietary surveys indicate that copper intake from food in the U.S. is relatively low (average copper intake is 1.4 milligrams and 1.1 milligrams per day for males and females, respectively [1]), and animal and human experiments indicate that sub-optimal intakes of this mineral can promote cardiovascular disease [2-17]. However, food is only one of many avenues by which humans can ingest copper; some other common sources include water that is rich in copper (due to naturally high copper levels and/or copper plumbing), copper intra-uterine devices, copper-containing dental fillings, and exposure to copper-containing pesticides. Birth control pills, estrogen replacement therapy, low protein diets, beer drinking, and a low zinc intake may also increase bodily stores of copper. As such, many individuals may need to be more concerned about getting too much copper than not getting enough.
A study involving healthy men whose diets were supplemented with seven milligrams of copper per day for five months detected changes suggestive of increased inflammation and free radical activity. Compared to control subjects, the copper-supplemented subjects also showed reduced antibody responses after immunization with influenza vaccines, indicating impaired immune function [18]. Nutritionist Ann Louise Gittleman has extensively studied the phenomenon of copper overload, after discovering that high bodily stores of copper explained both her own and many of her clients’ persistent tiredness.
When it comes to copper, the most prudent course of action may be the consumption of filtered, copper-free water and avoidance of copper-containing supplements. Individuals who follow the dietary guidelines recommended in Chapter 26 should have little trouble with copper deficiency, especially if they regularly consume foods like nuts, seafood or liver. For more information on the subject of copper overload, I would highly recommend Gittleman’s book Why Am I Always So Tired? (HarperSanFrancisco).
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Is Vitamin E a Heart-Saver?
In 1996, British researchers published the results of the 1.4-year double-blind Cambridge Heart Antioxidant Study (CHAOS), which showed a whopping seventy-seven percent reduction of non-fatal heart attacks in those randomized to take 400-800 international units (IU) of vitamin E daily. Before you drop this book and sprint frantically to the nearest health food store, be aware that this decrease in non-fatal events was accompanied by a slight increase of fatal cardiovascular deaths. When the overall death figures were tallied up, they showed that 3.5 percent of the vitamin E users had died from cardiovascular causes, compared to 2.7 percent of the placebo subjects. However, when one compares the mortality rate according to the vitamin E dosage, one learns that those taking 400 IU daily enjoyed fifteen percent lower cardiovascular mortality, while those taking 800 IU suffered a twenty-nine percent increase, as compared to the placebo group [1].
The question that begs to be asked, of course, is: If the low dose lowered mortality, why did the higher dose increase it?
While vitamin E is famous for its antioxidant actions, laboratory studies have shown that, at high doses, it may have pro-oxidant effects [2,3]. High doses of vitamin E may displace other fat-soluble antioxidants, such as gamma-tocopherol (see below), and may possibly inhibit glutathione S-transferase, a family of enzymes exerting an important role in the detoxification of drugs, carcinogens and products of free radical damage [4,5]. So while moderate amounts of supplemental vitamin E may be beneficial, larger amounts (over 400 IU) may cause harm by disrupting the body’s natural antioxidant balance.
The huge Italian GISSI trial, which found significant mortality benefits for fish oil in CHD patients, also recorded a twenty percent risk reduction in cardiovascular deaths among those taking 300 IU of vitamin E daily [6].
In the Women’s Health Study, women assigned to take 600 IU of vitamin E every other day for ten years experienced a twenty-four percent reduction in cardiovascular mortality, but no reduction in the incidence of heart attack or overall mortality [7].
These observed mortality reductions with vitamin E supplements have not been replicated by other researchers; several other controlled trials, up to 6.3 years in length and using daily vitamin E dosages from fifty to 600 IU, have failed to produce any reduction in cardiovascular or all-cause mortality [8].
The fleeting nature of positive trial results seen with vitamin E may be due in no small part to the type of vitamin E employed. All of the aforementioned clinical studies used alpha-tocopherol, which is only one of the numerous tocopherols and tocotrienols that make up vitamin E in real foods. Alpha-tocopherol is also the vitamin E isomer used in the overwhelming majority of commercially available supplements.
Laboratory and animal research suggests that more consistent and robust reductions in cardiovascular disease could be achieved if other forms of vitamin E were employed. An important vitamin E isomer known as gamma-tocopherol has been shown to inhibit the formation of proinflammatory eicosanoids and subsequent inflammation-induced damage in rats. This beneficial effect was not seen in rats given alpha-tocopherol [9]. Other rodent studies have shown both alpha- and gamma-tocopherol to decrease blood clot formation, inhibit the generation of free radicals, and to reduce LDL oxidation. Gamma-tocopherol, however, was significantly more potent than alpha-tocopherol in exerting these effects [10]. Laboratory researchers recently observed that a mixed-tocopherol preparation (containing gamma-, delta-, and alpha-tocopherol) was far more effective in protecting red blood cell lipids from oxidative damage than alpha-tocopherol alone [11].
In humans, researchers have reported that blood levels of gamma-tocopherol, but not alpha-tocopherol, were reduced in CHD patients [12,13]. Seven years’ follow-up of over 34,000 postmenopausal women found that the intake of dietary vitamin E, which contains a significant portion of gamma-tocopherol, but not supplements, which consist predominantly of alpha-tocopherol, was inversely correlated with CHD death. Those with the highest dietary intake of vitamin E enjoyed a sixty-two percent reduction in CHD mortality risk, a figure that intervention trial participants receiving alpha-tocopherol could only dream of [14].
In an experimental study, researchers randomly assigned subjects to one of three groups—alpha-tocopherol, mixed tocopherols, or a control group—and proceeded to administer compounds that encouraged blood platelet aggregation. In the mixed tocopherol group, platelet aggregation decreased significantly, but no such benefit was noted in the alpha-tocopherol and control groups [15]. In kidney dialysis patients, fourteen-days’ supplementation with gamma-enriched tocopherols significantly lowered blood C-reactive protein levels, an indicator of inflammatory activity in the body. An alpha-tocopherol-enriched mixture did not achieve the same benefit [16].
In addition, a number of trials have shown that alpha-tocopherol supplements produce marked reductions in blood gamma-tocopherol concentrations, a finding with potentially ominous long-term implications [17-21].
Anyone taking vitamin E supplements would be wise to include a mixed tocopherol and tocotrienol formula, or to emphasize gamma-tocopherol-rich foods. By far and away, the best dietary sources of gamma-tocopherol are sesame seeds, pecans, walnuts, pistachios and pumpkin seeds, while pine nuts, brazils, and cashews also contain relatively high amounts.
Sesame seeds, in particular, are especially effective for raising blood levels of gamma-tocopherol, and they may also exert another highly beneficial action—the achievement of a more favorable omega-6:omega-3 ratio. When rats were fed omega-6-rich oils, those given phytochemicals from sesame seeds known as lignans showed higher levels of omega-3 and lower levels of omega-6 fats in their livers than those not receiving sesame lignans [22-24].
Based on the results of research conducted thus far, the use of alpha-tocopherol supplements in amounts over 400 IU per day may be best avoided.
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Familial Hypercholesterolemia: No Indictment of Cholesterol
Familial hypercholesterolemia (FH) is a rare genetic aberration that occurs with a frequency of approximately one in 500 people. FH individuals lack the receptors necessary for removing cholesterol from the bloodstream and therefore exhibit much higher blood cholesterol concentrations than average. Some studies have reported a higher incidence of heart disease among FH individuals, a finding triumphantly cited as ‘proof’ of the atherogenicity of cholesterol. Like every other argument used in support of the lipid hypothesis, the FH dogma quickly loses credibility when examined closely.
FH: Exaggerated Risk?
During the period 1980-1989, the UK’s Scientific Steering Committee followed 282 men and 244 women aged 20-74 with FH. The mortality rate in this group was compared with that of the general population in England and Wales. During the follow-up period, twenty-four of the subjects died; fifteen of these deaths were due to coronary heart disease, almost four times the number expected from an identically sized sample in the general population. But the increased CHD mortality was not uniform among all age groups; most of the increased risk was borne by FH patients aged 20-39 years. Those aged 30-49 also had a significantly higher death rate than average. The 60-74 age category, however, suffered no excess mortality. In fact, they enjoyed a fifty-six percent relative risk reduction in coronary death and a thirty-one percent reduction in overall mortality [1].
If elevated cholesterol caused heart disease, then an increased risk should have been evident across all age groups in FH individuals. But it wasn’t; the lack of association between FH and CHD in those over 60 mirrored the lack of association between cholesterol and CHD seen in older members of the general population.
Furthermore, the subjects in the Steering Committee study were not a random selection of healthy FH individuals. Many were recruited for the study after screening instigated by personal or family histories of heart disease revealed their FH status. In the general population, many FH individuals remain healthy and therefore unrecognized. The CHD risk observed among the FH subjects in the UK study, therefore, may have been largely due to the increased risk that accompanies a family and/or personal history of CHD. Supporting this possibility is the fact that younger members of the study, who suffered the highest death rates, were more likely to have a family history of heart disease.
Nonetheless, the increased risk among FH individuals was so high that family history alone was unlikely to fully explain the extra deaths. It appears that the younger FH subjects suffered a heightened vulnerability to environmental factor/s that encouraged the onset of coronary heart disease.
The potential role of environmental factors is further underscored by the findings of Dutch researchers, who took three FH individuals and traced their family tree right back to a single pair of ancestors in the 19th century. The researchers traced a total of 412 descendants spanning eight generations. Between 1830-1989 there were sixty deaths among those with a 100 percent probability of carrying the FH mutation. In the period 1830-1869 those with definite FH were less than half as likely to die as the general population. Their death rate rose to 2.3 times that of the general population between 19351964, before declining to 1.8 times the average rate in the period 1965-1989.
The mortality rate among descendants of one of the screened FH individuals was virtually identical to the national average. The death rate among ancestors of the second screenee was 1.7 times that of the first, while the death rate among ancestors of the third screenee—whose FH status was revealed after suffering a heart attack at the age of 51—was 3.3 times higher. Summarizing their findings the researchers wrote: “In the 19th century, mortality seemed lower than in the general population. It rose after 1915, reached a maximum during the 1950s, and decreased thereafter. During the decades with excess mortality, survival in the branches of the pedigree differed significantly, ranging from normal life expectancy to severe excess mortality. This large variation of risk suggests that previous studies, with families based on selected patients, may have overestimated mortality. Moreover, such large variation in mortality in two directions (over time and within generations) in a pedigree indicates that the disorder has strong interactions with environmental factors. ” [2] That researchers from Utah and Finland also found FH compatible with normal life span in earlier generations living under different environmental conditions suggests that environmental factors play a pivotal role in determining any excess mortality risk in FH individuals [3,4].
During the last century, several environmental factors that increase heart disease risk have become far more widespread, including (but not limited to) physical inactivity, psychosocial stress, consumption of refined polyunsaturate-rich vegetable oils, trans fat-laden margarines, refined carbohydrates, and nutrient-depleted packaged foods.
Irrelevant Extrapolation
In most people, LDL receptors assist in removing cholesterol from the bloodstream into cells where it is needed. In people with familial hypercholesterolemia, the absence of these receptors allows blood cholesterol levels to reach levels far higher than normal. Similar to what is seen in experiments with herbivorous animals fed cholesterol-raising diets, familial hypercholesterolemics often develop cholesterol deposits in areas far away from the coronary arteries, including the eyes and tendons of the feet and hands. In herbivorous animals and familial hypercholesterolemics, simple blood cholesterol elevations can indeed result in ‘fatty deposits’ (more correctly referred to as xanthomas) throughout the circulatory system. But in non-FH humans, who comprise 99.8 percent of the population, this is not the case; instead of merely being crystallized cholesterol deposits like the xanthomas of FH patients, atherosclerotic plaques are often complex mixtures of white blood cells, smooth muscle tissue, calcium, connective tissue, fatty acids, and cholesterol. And in the general population, advanced atherosclerosis has been observed in patients with very low cholesterol levels, as low as 111 mg/dl (see Chapter 4).
As explained in Chapter 13, the traditional theory that blood cholesterol and fats clog our arteries like mud inside a pipe is useless as an explanation for the vast majority of human coronary disease. The use of FH, a rare genetic anomaly found in 0.2 percent of the population, as support for this simplistic paradigm is equally disingenuous.
To Treat or Not to Treat
Due to their very high cholesterol levels, people with FH tend to be the subject of inordinate pressure from doctors to begin lipid-lowering therapy. The belief that FH individuals will benefit greatly from aggressive cholesterol reduction is an ingrained tenet of modern medical practice.
A recent review in Expert Opinion on Drug Safety articulates the current drug-centric view of modern medicine towards FH individuals: “Life expectancy of FH patients is reduced by 15 - 30 years unless they are adequately treated with lipid-lowering therapy. Patients with this disorder need long-term drug therapy…”
[5].
A 1993 article published in the American Journal of Cardiology claimed that: “… 20 mg of lovastatin per day is estimated to save lives and save money in all men ages 35-44 years with hFH and in women ages 35-44 years with hFH and any other risk factor. ” [6] This “estimate” is not based on factual clinical trial data, as lovastatin has never been shown to save lives, be it in FH or normal individuals. The only long-term studies examining the effect of lovastatin have shown either unchanged or increased mortality (see Table 23a, Chapter 23).
In fact, no cholesterol-lowering drug has ever been shown to lower mortality in FH individuals. While the literature is replete with statin studies showing significant cholesterol reductions in FH subjects, virtually all long-term trials that actually examined mortality have excluded FH individuals. Therefore, the claim that these individuals will experience mortality benefits from cholesterol-lowering drug therapy is currently based, not on clinical evidence, but on wishful thinking.
Shunning Drugs, Embracing Health
Sydney businessman Frank Cooper is a familial hypercholesterolemic who has authored a book titled Cholesterol and the French Paradox. When blood work at the age of twenty-nine revealed a cholesterol reading of 510 mg/dl, Cooper’s doctor immediately recommended lipid-lowering drugs and told him he had a “50/50 chance ” of surviving to fifty without them.
Cooper was prescribed clofibrate but “after a month of not feeling myself” he stopped the drug. Still worried about his high cholesterol and wondering whether he should resume clofibrate, Cooper began researching. After learning of the serious side effect profile and the poor mortality record of clofibrate, Cooper had little trouble deciding clofibrate would not be a part of his future. Over the ensuing years, Cooper experimented with nicotinic acid, cholestyramine, and various statin drugs. He abandoned every one of these cholesterol-lowering agents within a short period of time due to side effects. Cooper is hardly the only FH patient to experience side effects from cholesterol-lowering treatments; a study of twenty-two professional athletes with FH found that only six could tolerate statin drugs. The remaining sixteen had to discontinue the drugs due to side effects [7].
During his studies, Cooper became particularly fascinated by the research dealing with the French and their very low rate of heart disease. Here was a population with a high saturated fat intake and average cholesterol levels similar to those in the UK and USA, but with only one-third of the heart disease mortality rate. Cooper discovered that while cholesterol levels were similar between these nations, the French ate far more fresh vegetables, had a higher intake of antioxidants, but ate less sugars and far less polyunsaturated vegetable oils than the residents of the US and UK. In 1997, Cooper decided to eschew drugs completely and resolved to base his CHD-prevention strategy on healthy eating and living, instead of toxic drugs. It is a decision he has never regretted. His cholesterol level has stabilized at 387 mg/dl, and Cooper recently passed the age of fifty with no hint of heart disease, nor any other health problems. In fact, when Cooper recently underwent a CT scan of his arteries, it revealed a low level of calcification in his blood vessels. Cooper derives further affirmation of his decision from the fact that his mother lived an active life until 85, despite also having FH and a cholesterol level of 348 mg/dl [8].
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Why You Should Avoid Ketogenic Diets
Diets supplying less than fifty grams of carbohydrate daily, a threshold below which ketosis regularly occurs, are known as ketogenic diets. Despite the fallacious claims of low-carb authors, ketogenic diets offer no weight loss advantage over isocaloric non-ketogenic diets. The former, however, have been repeatedly shown to cause numerous side effects not normally seen on the latter. Ketogenic diets have repeatedly been shown to cause cramps, lethargy, bad breath, constipation and menstrual irregularities [1-4].
While low-carb authors pay lip service to the importance of plant foods, their anti-carbohydrate diatribes convince many followers that carbohydrates are best consumed in miniscule amounts or avoided entirely. The Atkins Diet, its best-selling knock-off Protein Power, and The South Beach Diet all consist of two-week induction phases where carbohydrate intake is kept extremely low. Atkins even recommended a short-term “fat fast” consisting of nothing but protein and fat for especially stubborn weight loss plateaus [5]. Their carb-phobic recommendations have made a marked impression; spend even a small amount of time on low-carb and zero-carb Internet forums, and you’ll find no shortage of sadly misguided carnivorous participants who consider their avoidance of plant foods a badge of honor. Those who do include plant foods in their ketogenic diets often opt for salad vegetables, which contain very little carbohydrate. Unfortunately, a quick glance at the USDA food composition tables readily confirms that, compared to the plant foods recommended in this book, salad staples like lettuce and cucumber are nutritionally anemic.
Ketogenic Diets and Your Heart: Not a Good Match
The resultant lack of nutrient-rich plant foods on strict ketogenic diets causes significant reductions in the intake of critical minerals such as potassium and magnesium, while the lack of carbohydrate simultaneously increases sodium and potassium excretion. In today’s overfed but undernourished society, where mineral intakes routinely fall below the meager RDA levels, this is the last thing most people need. Just what you can expect upon commencing a ketogenic diet was elucidated by a New York Times writer, who after three days on the initial ketogenic phase of Drs. Michael and Mary Dane Eades’ Protein Power began feeling “quite ill — dizzy, and with a pounding heart”
[6]. That her situation was remedied only with “lots of beef broth and potassium pills” clearly illustrates the woefully poor nutritional quality of ketogenic diets. Potassium, after all, is abundant in the food supply and anyone eating a mixed diet containing fresh plant foods should have little trouble meeting their potassium needs.
The accelerated sodium and potassium excretion seen on very low-carbohydrate diets has also been shown to disturb blood pressure regulation sufficient to cause postural hypotension
[7]. This condition involves a sudden fall in blood pressure upon standing from a seated position that can cause dizziness, lightheadedness and even fainting.
The mineral losses seen on ketogenic diets are not to be taken lightly - they can be deadly. A 2002 case report in the Southern Medical Journal reported the death of 16-year-old Rachel Huskey from Sturgeon, Missouri, who suffered a fatal cardiac arrest at school [8]. After watching instructional low-carb diet videotapes, the girl and her mother had recently commenced a ketogenic regimen comprised of meat, cheese, and salads. Post-mortem examination found no evidence of underlying cardiovascular disease and the toxicological report was normal, ruling out drug use. What the examiners did observe was ventricular fibrillation accompanied by extremely low serum potassium and calcium levels, and possibly low magnesium levels (serum magnesium was not directly measured but can accompany low potassium levels). These findings were similar to those reported for the very low-fat and ketogenic liquid protein diets that caused a spate of deaths in the 1960s and 70s. These deaths typically occurred in individuals with no underlying coronary disease; instead, the cause was typically sudden death induced by arrhythmia, a condition characterized by abnormal electrical activity in the heart. Low serum potassium levels were commonly noted findings, while low magnesium and calcium levels were also reported in some of the victims [9]. Sudden cardiac death associated with deficiency of the important trace element selenium has also been noted in epileptic children following ketogenic diets [10,11].
The May 2006 issue of the American Journal of Clinical Nutrition reported a six-week clinical trial comparing the weight loss and metabolic effects of a ketogenic diet with a non-ketogenic diet (33 versus 157 grams of carbohydrate daily, respectively). This was a free-living study, but serum ketones during the study were 3.6 times higher in the ketogenic diet group, confirming the presence of ketosis. Prior to the study, all participants were screened to exclude those with diagnosed diseases. Despite this, a male subject following the ketogenic diet developed heart arrhythmias during the first week and had to be dropped from the study [12].
Coronary heart disease (CHD), which is what most people think of when they discuss heart disease, is typically a long-term process involving deterioration of the arteries supplying blood to the heart. CHD, however, is hardly the only cause of heart attack. Severe arrhythmias can induce heart failure, and ventricular fibrillation, the type experienced by Rachel Huskey, is a particularly nasty form of arrhythmia that can cause death within minutes. Minerals such as potassium, calcium and magnesium are essential for muscle contraction. As the heart is an especially important muscle that contracts twenty-four hours a day, every day of your life, it doesn’t take a genius to deduce the possible cardiac consequences if availability of these critical minerals is low. If you want your heart to keep beating as strong as possible for as long as possible, avoid mineral-depleting ketogenic diets like the plague.
The Grumpy Diet
Likewise if you wish to maintain a cheerful and positive mental outlook. Numerous studies have detected poorer cognitive and psychological outcomes on ketogenic diets [13-15]. In the longest-running of these studies, researchers from Adelaide, Australia compared obese volunteers randomized to either a ketogenic diet (35% protein, 61% fat, 4% carbohydrate) or a moderate-carbohydrate diet (24% protein, 30% fat, 46% carbohydrate) for 12 months. Both groups lost an equal amount of weight, but only the moderate carbohydrate group improved its scores on several widely-used and validated psychological profiling tests. Scores on the Profile of Mood States subscales of anger-hostility, confusion-bewilderment, and depression-dejection and the Total Mood Disturbance of the Profile of Mood States score were significantly lower in the higher-carbohydrate group than in the ketogenic group. On the Spielberger State Anxiety Inventory, differences were also evident between the diet groups at 12 months.
The researchers pointed out that mood state scores on average for both groups throughout the study remained within the normal range for healthy adults. The low-carb group, it seems, was simply at the more angry, confused, and dejected end of the normal range. The researchers were also quick to point out their findings were limited to “healthy, obese, young to middle-aged adults with normal mood state and cannot be generalized to clinical populations”
[15].
An insight into just what could happen to “clinicalpopulations” (those with diagnosed psychiatric or behavioral conditions) was provided by a 2006 case report published in the journal Psychosomatics. At the age of forty-seven and weighing 252 pounds, a woman with well-controlled panic disorder decided to go on the Atkins diet. The next day, she began to experience an internal sensation of “shakiness” which progressed to a fully-fledged panic attack later that day. She increased her medication dose in an attempt to control the symptoms, but continued to have frequent panic attacks. Over the next four weeks the patient experienced a marked increase in her baseline anxiety level. Although she believed the diet was connected to her symptoms, she did not stop because she had lost over seven kilograms. Eventually, commonsense prevailed - she quit the diet and resumed eating carbohydrates. Her symptoms improved the very same day, and disappeared entirely after several days. According to the report’s author, Dr. Mark J. Ehrenreich from the University of Maryland School of Medicine’s Department of Psychiatry, she continued to do well over the following years [16].
Given the evidence reported thus far, those with a tendency towards anger or depression, or those suffering from any other psychological condition should steer clear of ketogenic low-carb diets (non-ketogenic low-carb diets have so far not been shown to exhibit negative psychological effects in sedentary subjects [13,17]).
One study claiming superior psychological outcomes for a low-carbohydrate diet did not in fact employ such a diet. The aforementioned Adelaide researchers assigned women with polycystic ovary syndrome to follow either a low-protein/high-carbohydrate diet or a high-protein/moderate-carbohydrate diet for 12 weeks. Interestingly, the researchers themselves referred to the moderate carbohydrate diet as a “low-carbohydrate” diet, but a look at the data reveals the high-carbohydrate diet contained 15% protein, 30% fat and 55% carbohydrate, while the “low-carbohydrate” diet provided 30% protein, 30% fat and 40% carbohydrate. Both diets were designed to deliver just over 1400 calories per day. In this study, that equates to 143 grams of carbohydrate daily, well above the commonly cited low-carbohydrate threshold of 100 grams and even further north of the widely accepted ketogenic threshold of 50 grams. After twelve weeks, there were no differences between groups in weight loss. In the high-protein/moderate-carbohydrate group, there was a significant improvement in ratings for depression and self-esteem, while no significant change was noted in any psychological measure in the low-protein/high-carbohydrate group [18].
Ketogenic Diets: The Epilepsy Argument
Proponents of ketogenic diets frequently point to their decades-long use with epileptics, claiming this history as proof of their safety. Ketogenic diets have indeed been used since the 1920s as an effective treatment for epilepsy, but they have hardly been trouble-free. Adverse effects of ketogenic diets have been widely reported among epileptics following ketogenic diets, and include cardiomyopathy, dehydration, nausea/vomiting, bruising, diarrhea, constipation, gastritis, hyperuricemia, various infectious diseases, hypoglycemia (low blood sugar), hyponatremia, hepatitis, acute pancreatitis, persistent metabolic acidosis, osteopenia, kidney stones, and severe vitamin and mineral deficiencies( 19-25). In some instances these adverse effects have proven fatal. As one doctor commented in a 2005 journal article on ketogenic diets, “tolerability and complication-related issues are the rule, not the exception … medical surveillance must be maintained throughout the entire period of dietary treatment.” [26]
What about the Eskimos/Masai/Bellevue Study Participants/My Cousin Bob?
Low-carb devotees routinely cite both the Inuit Eskimos and the Masai warriors of East Kenya as proof that ketogenic diets are healthy and safe. The Eskimos, we are told, ate an extremely low-carb diet comprised of fish, seal and whale blubber while enjoying robust health and freedom from heart disease. Ketogenic diets may have been routine among Eskimos prior to contact with white populations, but their diets during the periods when researchers observed low rates of heart disease were often non-ketogenic, thanks to the introduction of cereals and sugars [27]. Native plant foods were also consumed when available and great effort was often made to preserve them for consumption during the harsh winter months. A 1980 analysis of Greenland Inuit nutrition reported a mean 38% non-ketogenic carbohydrate intake (127 grams carbohydrate daily) [28].
Nonetheless, the adulterated diet of twentieth century Eskimo populations were still high in protein and fat-rich foods of marine origin. Numerous published reports cited low rates of heart disease among these populations, a phenomenon widely attributed to their unusually high intake of omega-3 fatty acids from fatty fish. Less frequently mentioned is the fact Eskimos lived relatively short lives, often fell prone to infection, suffered high rates of bleeding disorders, and suffered an earlier and more intense onset of age-related bone loss than white Americans(27,29,30). Between 1950-1974, Greenland Eskimos reportedly had lower rates of heart disease, diabetes, thyrotoxicosis, bronchial asthma, multiple sclerosis and psoriasis, but higher rates of epilepsy, apoplexia and overall mortality than the general Danish population. Overall cancer incidence was similar between the two populations [31].
Granted, the Eskimos were a primitive population living in a marginal environment, but there nevertheless remains very little evidence that their diet, ketogenic or non-ketogenic, was doing anything particularly healthful for them in terms of overall health and longevity. Their protection against ischemic heart disease appears to have been primarily due to exceedingly large amounts of omega-3 fats. As clinical trials have demonstrated, you don’t need to eat like an Eskimo to gain such protection; omega-3-derived protection from heart disease is also available to just about anyone with access to fish oil supplements. For those who can eat them, less extreme amounts of fatty fish and lamb brains (available at some butchers and supermarkets) also deliver significant amounts of long-chain omega-3 fats, although the risk of mercury and PCB toxicity has taken much of the luster off the former option.
Most of the ‘evidence’ cited in support of allegedly superb Eskimo health comes from explorers or field workers who visited Eskimo settlements. Perhaps the best-known example is Arctic explorer Viljamur Steffansson, who interacted with the Inuit for several years during his 1908-1912 voyage. Others, such as the oft-cited Weston A. Price, stayed for much shorter periods. While the recorded experiences of these visitors make for interesting reading, they represent short-term observations only and give us little insight into long-term morbidity and mortality patterns of traditional Eskimo populations.
There is, however, archaeological evidence showing ancient Eskimos were not immune to osteoporosis, nor were they free from arterial disease. Researchers Michael Zimmerman and George Smith examined the mummified bodies of Eskimo women found in Alaska. The oldest one, dating to about 400 AD, was that of a 53-year-old found on St. Lawrence Island in 1972. Zimmerman and Smith performed a complete autopsy. They found a moderate degree of aortic and coronary atherosclerosis, but no evidence of myocardial infarction. Death was determined to have been traumatic; the woman appeared to have been buried alive in a landslide or earthquake, and asphyxiated.
Two other bodies, dating back to around 1520 AD, belonged to a 25- to 30-year-old female and a 42-45-year old. The women had been trapped and crushed by an avalanche of ice while asleep. The young woman’s coronary arteries were free of disease. The older female showed atherosclerosis in her aorta and coronary arteries. The mitral valves of her heart showed focal calcification, possibly from bacterial endocarditis arising from a bout of pneumonia. Both women showed severe osteoporosis, their bone spicules being remarkably thinned and decalcified. As Zimmerman notes: “Osteoporosis is a major health problem for modern Eskimos, the most likely cause being the traditional high-protein diet, which results in metabolic acidosis and consequent calcium loss from the bones. ” [32].
The Masai warriors of East Kenya are supposedly another shining example of a population that consumes a ketogenic diet while remaining untroubled by heart disease. In the 1960s, Masai were observed to eat a diet comprised primarily of fat-rich milk. Copious servings of fatty meat and even cattle blood (during the dry season) were also regular features of the Masai diet. Exercise testing showed the Masai to be highly fit individuals; autopsy studies showed atherosclerosis was common but found virtually no evidence of ischemic heart disease [33]. This, however, does not prove any alleged cardiovascular benefit from ketogenic diets for one simple reason; the Masai did not follow a ketogenic diet. Unlike butter, cheese or cream, milk contains significant amounts of carbohydrate. According to Biss et al, the average carbohydrate content of the Masai’s Zebu cattle milk was 3.42 grams per 100 milliliters [34]. Masai warriors averaged three liters of milk per day, giving an average daily carbohydrate intake of 103 grams. That’s right around the commonly touted 100 gram threshold often used for classification of low-carbohydrate diets, but way above the 50 gram threshold for ketogenic diets. The Masai experience makes a mockery of the lipid hypothesis of heart disease, but tells us little about ketogenic diets.
So what about the Bellevue Experiment, another perennial favorite of the ketogenic choir? This study began in early 1928 and involved a grand total of three participants [35]. One of these was 48 year old explorer Vilhjalmur Stefansson, who had previously consumed prolonged carbohydrate-free diets during his Arctic voyages; the other was 38 year old Karsten Anderson, who had accompanied Stefansson on one of his voyages. The third subject was Dr. Eugene Du Bois, one of the co-authors of the published Bellevue Experiment reports. Du Bois spent only ten days on the all-meat diet, and found it difficult to adjust to the diet. In contrast, the two explorers spent just over a year on the diet, the first few months occurring under close observation at Bellevue Hospital in New York. The subjects reportedly continued their all-meat diet at home, and the continued presence of elevated ketones would indicate that the subjects did indeed continue a ketogenic diet. Steffansson ate lamb frequently while Anderson ate beef almost exclusively.
Portions included muscle, liver, brain, kidney, bone marrow, bacon and fat. The meat was usually cooked lightly and marrow eaten raw. The daily caloric intake ranged from 2000 to 3100 calories, 25 percent of which was derived from protein, 75 to 85 per cent from fat, and 1 to 2 per cent from carbohydrate.
Apart from episodes of pharyngitis suffered by both subjects, and a brief bout of pneumonia by Anderson, the experiment was relatively uneventful and the all-meat diet exhibited no visible ill effect. Stefansson experienced remission of his mild gingivitis but increased tartar formation on his teeth, while Anderson’s initial blood pressure reading of 140/80 dropped to 120/80 by the end of the study. Does this absolve ketogenic diets of any potential long-term harm, as many low-carbohydrate advocates would have us believe? Hardly. Steffansson and Anderson were an experiment of two, and tell us nothing about what happens when ketogenic diets are employed by a wider segment of the population. We now have data indicating that when ketogenic diets are adopted by a wider portion of the population, they do indeed result in untoward effects in susceptible individuals.
All the Bellevue Experiment demonstrates is that Steffansson and Anderson, two self-selected participants who had previously used and tolerated a ketogenic diet, were able to follow the diet with no ill-effect for just over 12 months under sedentary conditions. As we have already discussed, more recent trials and case studies have clearly shown many other people are not so lucky, experiencing problems ranging from annoying-but-not-life-threatening constipation and foul breath, to the potentially fatal such as cardiac arrhythmia. How your well-being will shape up on a ketogenic diet is anyone’s guess; given the numerous adverse effects seen with these diets, I would not recommend trying to find out.
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Statins Do Not Increase Survival in the Elderly









What About Aspirin?









What About Healthy Folks?









Stopping Aspirin









The Bottom Line









Chapter 24 - If Not Drugs, Then What?

Clinically-proven drug-free methods for preventing CHD





Letting the Cat Out of the Bag









Increased Intake of Long-Chain Omega-3 Fatty Acids









Exercise









Diets Rich in Vegetables, Fruits, and Omega-3 Fatty Acids









Supplementation With Coenzyme Q10, Selenium, and L-carnitine









Super Selenium









L-Carnitine









Better than Statins









Chapter 25 - Heart Frauds

Identifying the unproven and the useless





The Fiber Fallacy









Soy: Savior or Serpent?









Oily Claims for Olive Oil









Cholestin Conjecture









Fire Your Shrink and Buy a Bike Instead?









Fact Versus Faith









Chapter 26 - So What Should I Eat?

Constructing a heart-healthy diet you can live with





Requirement #1: Keeping a Lid on Blood Sugar









Low-Carb, Low-GI, or Both?









Don’t Forget the Calories









Choose Quality Carbohydrates









Requirement #2: Get the Most Nutritional Bang for Your Buck









Embrace the Fat - Sensibly









Grass-Fed is Best









Return to Your Dietary Roots









Chapter 27 - Micronutrient Magic

A supplement routine that could truly save your life





The ’New-Improved Polypill’—Cheap, Safe, and Effective









Optional Supplements









Garlic









Magnesium









Mixed Vitamin E Tocopherols and Tocotrienols









Effective CHD Prevention that Doesn’t Cost the Earth









Meat Ain’t What it Used to Be, Either









Lifestyle Matters Too









Chapter 28 - An Exercise in Longevity

A little physical activity can go a long way





The Sedentary Revolution









Time is on Your Side









Making Exercise a Part of Your Life









Resistance Training Versus ‘Aerobics’









Exercising When You’re Not Exercising









Exercise: Cardiac Fountain of Youth?









The Fast Route to Fitness









Starting Out









Chapter 29 - No Worries

Taking the sting out of stress





Psychosocial Interventions for Combating Stress









Diet and Lifestyle Interventions









Deal With It









Chapter 30 - What About Alcohol?

Is drinking really good for your heart?





Anything But Harmless









What is a Safe Amount of Alcohol?









Are These Allowances Too Generous?









Alcohol and Overall Mortality









Reduced Risk…or Misclassification?









Drinking Away From Meals









Binge Drinking









Is Red Wine All it’s Cracked Up to Be?









Drink Driving









Pregnancy









To Drink or Not to Drink









Bottom Line on Booze









Section Three Summary - The ‘Twelve Commandments’ For a Healthy Heart

Epilogue
Appendices
Appendix A - The Myth of Vegetarianism

What Do Other Studies Show?





Appendix B - The Low Fat ’Gurus’: Dean Ornish and Nathan Pritikin

Dean Ornish





The Lifestyle Heart Trial





Control Your Variables





Do Ornish’s Interventions Actually Save Lives?





The Multicenter Lifestyle Demonstration Project





Nathan Pritikin





Conclusion





Appendix C - The Less-Than-Flattering Facts about Bypass Surgery and Angioplasty.

Bypassing the Hype





The Ballooning Popularity of Angioplasty





Balloon Angioplasty on Trial





Why Bother?





Shunning Surgery





The Gravy Train Continues Along its Merry Way…





Appendix D - Testing Your CHD Risk

Appendix E - What about Homocysteine?

Why All the Fuss?





Beyond Homocysteine





Appendix F - Copper Deficiency versus Copper Overload

Appendix G - Is Vitamin E a Heart-Saver?

Appendix H - Familial Hypercholesterolemia: No Indictment of Cholesterol

FH: Exaggerated Risk?





Irrelevant Extrapolation





To Treat or Not to Treat





Shunning Drugs, Embracing Health





Appendix I - Why You Should Avoid Ketogenic Diets

Ketogenic Diets and Your Heart: Not a Good Match





The Grumpy Diet





Ketogenic Diets: The Epilepsy Argument





What about the Eskimos/Masai/Bellevue Study Participants/My Cousin Bob?
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Table 30a. Recommended maximum daily alcohol intakes for the United

State:

United States

Men: no more than two drinks* per day (L., no more than 240z beer, three oz shets of
whisky, two 5-0z glasscs of winc).

Women: no more than one drink* per day (i.e., no more than 120z beer, one and one-hall
107 shots of whisky, one 5-07 gass of wine)

Over 65: no more than one drink" per day

“Standard Drink Unit
one 12 oz-beer (17g alcohol)

ne 5-oz class wine (16-20g alcohol)

one and 12 cz cf 80-prool liquor (17 alcahol)

Soutce: The Physrians’ Guide to Helping Patins Wih Alcohol Problers. .S, Depatment of Healfh and Human
Senvces, Publs: Health Service, Natonal Istitules of Health, Nalional Institte on Alcahol Abuse and Alzoholis,
"IN Pubiicetion Number €5-3/65, 1565






images/00014.jpg
Annual deaths por 10

250

20

50

10

50

1900 1910 1%0 1930 190 1950 196 1970 1380 1990

Yaar

Adapte rcm Naiona Conterfr Moot Statscs. HT293. g Adstad Dt Foes or Soctc Causes, Doth
Fogstaton Saes 190632 anc Unied Saes, 53598
[ e —————





images/00017.jpg
D1: CHD.

Tost Purposa. Curont Notas.
noma
rango.
Fasirg | Wewies | S sood |~ 100 mgl | <69 g | Cowest s
Glucose | glucose. glecoto, even at mortity assocated wih
consentraton | Upoer end of nommal fasting qucose ranje of
in sarum durng | ange, greaty 80.8¢ midl (Chapler
e sate | Incroases VD &
Pt ity
Fasirq | Vessues | Elevabd nsuinmay | <27 Unders
Insulin nsdin incroase iskof | | melUinL | maU/mL
concerwraton | caroiovascuar
i corum duing | mrtalty v covora:
fostod tale | mechanisms. - Jl
Fomogiobin | Measues | Used as mararol | 4%6% | <% Recentsudy o1>10,040
ATe (HoATe] | serum bicod guucose peopls found inreasing
conertratons | contd duing mortlty wit ising
of gieated o | previous wota HbATe. HBATC st than
glycosylted | tree mors 55 confrred lowest
hemogobin | G0 & morany(1)
Zhou post- | Measures | Ganbs usedin | <40 mgidl | Lirear | Inover 45s, 2-hourios
losd oer glrase | canjurction with inctaasi | may detect sgrifcant
glicose | bvels brup o | facting glacase CHO sk | porton of indvias
| Zhourcaner | measurements to Wi Wi mpaird glycemic
| gestonet | marove cotecticn of increasing | cenrolwho would
gloensa. msaund glyeami posload | otanuien e masat i
contd glicose | reing o0 fastrg bood
vales. | ghicose lestonly(2.
Wissswres o | P Loy o[ 5 Sew s | el level wkiown
fomitin comoniin | soresmay ncrease | 30Cmeyl Basad on avaiabie
bood_ Accurae | sk of CVD, research loves boow
elleciorol | disbeles, ver SSmagL may be opiral
bodlyfon | disease, and o reducing CVD aend
oo, |earca mortiy (Chapr 22)
Wiitobicod | Measuies | Leukocyls ciuniisa | Boiween | <6000 | Elvaled WG sa
collcount | bulocle | marker for 4300and | cmm censisten, ndeperdent
| wmiebioos | nrammaton 10800 |(8:3x1081) | prelcor of SvD even's
<ol lovole omm Inthosa nialy fros of
@3- CHD & thoss wih CHD.
103109%) Leukocy court test s
cemmon nexpansve &
oo’ 5)
aoRP Tsed Catsal e or GRP | <30ma1 | <G0GMAT | CRP levels marbe
makerol | inCHD ye o be temporaily olevaled
itemmatcry | esabisned, but uning acute liress &
sctnty GPtorvea 22 infocion Whenused i
marker for CHD sk assassmant,
nfammation Higher CRP lesis shoud be
GHP ovels acmimsisred when one
associtod wih s recovered for the
ncroased CHD abrementiored
| s cendiions
Fibrinogen | Vessuies | Frogenisa | 200400 | 200300
fbrnogen | protein that mgdl | me
conceriraton
L | n'sorum . =
Homo- | Viessues TZmmalL | <gmmoll: | See Appsnd
cysteine | serum ovels of | atierogoric amino avalavie | discussion <l
Hev) homocysieine. | acd avdanca | hamocysieine
suggests
e lover
e betier_|






images/00016.jpg
Table 30b.

Retative ases, by Gender & Average Drinking Category
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Tablo 23a. CHD and Overall Mortality Risk in Randomized Clinical Statin Trials
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Table 24a. CHD & Ovs i Drug CHD intervention trials
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Table 15b. Anti

Berries
Blueberry, wid
Bluebery
Blackberry
Raspberry
Strawberry
Sweet cherry

Fruits.

Plums, black

Plums.

Apoles, Red delicious
Apoles, Granny Smith
Apoles, Golden Celicious
Paars, green
Peacres

Orange

Grapefruit, red
Apricols

Grapes, red
Bananas

Pireapple
Nectarines
Cantaloupes
Watermelons

Nuts and seeds
Pecans
Walnuits
Hazelnut
Pistachios.
Almonds
Peanuts
Cashew nuts
Macadamias
Dried fruits
Prune

Dales

Figs

Raisins

lant Capacity of Various Plant Foods, Xu ot a
lox Equi

(mmol of

92.60
6220
5348
49.25
3577
3361

73.39
62.39
4275
38.99
2670
1911
1863
18.14
1548
1341
12.60
879
7.93
7.49
3.12
142

179.40
13541
96.45
79.83
44.54
3166
19.97
16.95

85.78
38.95
3383
30.37

lonts/100 5

Vegetables
Artichokes

Red cabbage
Spnach
Eggplant
Asparagus
Broccol
Onions, yellow
Lettuce, romaine
Caulilower
Celery
Pumpkin
Tomato, raw
Lettuce, iceberg
Cucumbers

Cereal grain products
Corn flakes

Bread, pumpernickel
Oats, old-fashioned
Bread, whole grain

Roots and tubers
Red beet
Poiato

Carrets, cooked
Radishes
Sweet potato
Carrts, raw

Pulses
Beans, small red
Beans, red kidney
Beans, pino

Beans, black (dried)
Black-eyed peas
Beans, navy

Green peas, (canned)
Snap beans (canned)
Lima beans (canned)

94.09
31.46
26.40
25.33
16.44
12.59
12.20
989
647
574
483
460
451
123

23.59
19.63
17.08
14.21

21.74
10.81-
13.26
12.15
954
766
371

14921
144.13
12359
80.40
43.43
24.74

290
243
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Berries Vegetables
Blueberrylbiberry wild 823 | Chilipepper 246
Blackcurran: 735 |Kae 234
Sour cherry 553 | Red cabbage 1.88
Blackberry 507 | Red/green pepper Capsicum | 1.64
Raspberry 397 | Brussels sprout 114
Blueberry 364 |Spnach 0.98
Raspberry 306 | Asparagus 0.85
Strawbery 217 | Celery 0.80
Redcurrant 1.78 | Onion 067
Sweet cherry 1.02 | Broccoll 058

Avocado 041
Fruits Lettuce 0.34
Pomagranate 1133 | Tomato 031
Orange 114 | Garlic 024
Pineapple 104 | Caulilower 023
Kiwi fruit 091 | eggplant 017
Papaya 062 | Cabbage 0.09
Agricot 052 | Squash 0.08
Mango 035
Apple 029 | Cereals

Buckwheat, wholemeal flou™* | 1.99
Nuts and seeds Milet, wholemeal flour 082
Walnut 2097 | Maize, white flcur 060
Sunflower 539 | Oats, rough oameal 0.59
Hazeln.t 049 | Rye, wholemeal fiour 047
Amond 030 | Wheat, wholemeal flour 0.33

Millet, white flour 025
Dried fruits Rye, white flour 023
Agpricot 324 | Wheat, white flour 0.13
Prune 260 | Rice. white flour 0.04
Raisins 0380
Figs 076 |Pulses

Broad bean 186
Roots and tubers Pinto bean 114
Ginger 376 | Soyabeans 082
Red beet 198 | Lentis 049
Tump 029 | Kidney beans 0.38
Swect potato 022 | Chickpeas 023
Potato 009 | Garden pea 0.12
Persnip 009
Carrot 004
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Ravaragos
#ppejuice, unswestened 3953
Garto jice, restly made 3
Goca Cola 5

Cranborry ics cockiai Ocean | 38
Soray)
Fruiflavored drink mix,orange | 86

Gatorade 7
Grapefui jics, wnsweelored | 48
Orange e 50
Tomalo juice,carned, 38
unswectens

Broakast Goroals

At Bran (Klloge's) 38
Confakes (Kelloyg's) 7
Grapenuts (raft Foads Inc) 75
Muesi, ascorted varioties 3956
Poridge, who rolle oats 2
Porndgs, qick, whoemsaloal |74
flour

Raisin Bran (Keloggs) 51
‘Shredded Wheat 5
SpesialK (Kellogg's) El
Coreal Grsins

Pear barey, toled 2
Gom, sweel 54
il boled i)
Rico, whio, bold, asscriod 18130
varetos

Rice, biown, bolled 5097
Goreal grains-pasta

Spaghett whic 50
Spaghett, whlo meat 2
Ravoi, meat.fled 39

Goreal grains-bread
Fyekemel (pumpernicke) bread |31
Ryo bread, sourdaugh 1
Ryo bread.dark. ahole-meal four | 58
Wheat broad, cozrse whole-grain | 52

Wheat bread, sourdcugh 54
Wheat broad, whoiomea! four | 75
Whie troad 70
Dairy Procucts

loe cream, fullfat, vanila 38
Ieo cream. ow-a. vanila 50
Nk fulfo o
Mik siim )
Yogut reguiar £
Yogurt reduced-fal 7
v 2
Dairy Altomatives

Soymil, fllfat (3%) W0
Soymil. reducedfal (15% |44
Soy yogurt 2% fe, w sugar 50

Tolurbase frozen dessert,choc. | 115
wl hghnuctoce com sy

12
10
16
2

13
12
i
3

1
16
717
111

e

Fruét and Erit Products

Apple raw, gokden deficious
Apricots, dried

Banana

Daos, drid

Grapes, back

Kivt ft

Mango. raw

Orenges, aw

Paaya. raw

Pineapple, rav

Prunes, pited

Rasing

Cantloupo, aw
Strawberris. fresh. raw
Waiermelon,raw
Legumes

Black-oyed beans,

Butter saans
Gabanzobeans

Harcol and ravy beans
Kidhey beans.

Lertis

Mung bean
Pesnuis

Soya beans, ool
Wiscetaneous
Chocolate
rorman FR bar, chocolate
Jellybears:

Mars Ear

Pizza, varous sties

Pop Tats doubla chocoiale
Polatocisps.plan, salled
Pover Bar, chocolale

Pretzets

Purs-Protein bars, various flavors
Sausages.

Srickers Bar

Sushi

Nuts

Cashaws

Vegetables

Bectroot

Garors, bed

Greenpess

Punpkin

Parsnips

Polato, various, boikd or baked
Rutabiga

Sweotpotato

van
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