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To the Super Moms and Dads, who are truly changing the way America eats and lives. And, as always, to my Super Familymy wife, Sari, and sons, Evan and Adam.
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PART 1

The Health of Our Nation:

CONDITION CRITICAL!
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CHAPTER 1
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THE TICKING TIME BOMB

Americans are fatter and sicker than ever. We are eating horrendously, moving and exercising less, and not getting enough sleep. This has made us fatigued, depressed, irritable, achy, and generally miserable. And if feeling terrible isnt bad enough, these habits are also making us sickwith diseases like diabetes, heart disease, and cancer, to name just a few. We compensate by taking a lot of pills and supplements and resort to fad diets and other quick fixes that work temporarily or not at all. If we stay on this course, things are only going to get worse. If you dont believe me, keep reading. Even if you do believe me, but feel helpless to do anything about it, keep reading. My goal is to wake you up so that you can understand how we got to this sorry state and how you can turn things around for yourself, your family, your community, and, yes, for your country.

First let me introduce you to Marianne B. whose story illustrates the challenges we face.

Marianne, a 30-year-old nurse, is scared that the small Midwestern town where she and her husband are raising their two school-age children is literally dying before her eyes. What shes worried about is something that should be obvious, even to someone whos not a health-care professional. Nearly everyone in her town is either overweight or obeseincluding the kids. Diabetes is rampant. Heart disease is on the rise, especially among young adults. And at the hospital where she works, she is seeing more cases of severe allergies, chronic sinus and ear infections, asthma, and potentially life-threatening lung ailments than ever before.

Its no mystery to Marianne why so many people in her community are sick. Its primarily the sedentary lifestyle and the poor diet, but people seem to be oblivious to the impact that their lifestyle is having on their health, she explains. What is perplexing to her is how many of them just dont get it.

Mariannes town isnt the only one thats in troublechances are your town is not much different from hers, and like the folks in her town, you too may have simply stopped noticing. Thats hard to do, though, if you look at the maps on the Centers for Disease Control and Prevention Web site (www.cdc.gov/obesity/data/trends.html) that show obesity trends across the United States rising dramatically between 1985 and 2010. It really is astounding. In 1985, for all states for which there were data, the obesity rate was less than 15 percent, with many states having rates of less than 10 percent. Today, 36 states have obesity rates greater than 25 percent, with 12 of them at more than 30 percent! The state with the lowest obesity rate (21 percent) is Colorado. But if Colorado had the same obesity rate in 1985 that it has now, it would have been the fattest state in the Union instead of the thinnest. Weve come a long way baby! Our country is headed for a medical and economic disaster.

A DOUBLE DEBT CRISIS

Every day we are witnessing the political battles over our national debt on TV, in the newspapers, and online. We have heard the debt crisis likened to a ticking time bomb, yet we continue to borrow money, seemingly without enough concern that we are just putting off the painful budget cuts that will have to be made later on. It appears that it will be our children and grandchildren who will have to pay for our lack of fiscal discipline today. That ticking time bomb will eventually blow up in our facesor theirs.

We are unfortunately accumulating another national debt, and although its not economic per se, the financial costs as well as the human costs could be insurmountable. It is also very much like a ticking time bomb that threatens us as individuals, as families, and as a nation. Our fast-food, sedentary lifestyle is wreaking havoc on our cells, tissues, and organs, and this will eventually lead to chronic diseases, some occurring sooner rather than later. These changes begin in childhood (and some possibly in the womb; see A Toxic Lifestyle Can Begin in the Womb, page 6). One example, and the one closest to my own experience and expertise, is coronary artery disease (atherosclerosis), which we know can begin in childhood. Atherosclerotic plaques arise in the walls of our arteries and progress silently. They usually cause no symptoms until the day one ruptures, potentially blocking a coronary artery and causing a heart attack. Most of us do not know how many of these ticking time bombs are growing in our vessels or when they will explode. As a society, what we also dont realize is that we are amassing other ticking time bombs that may well go off in the future and affect our health in different wayssome as strokes, others as cancers, Alzheimers, macular degeneration, or myriad other diseases.

We are already experiencing the adverse health consequences of our poor lifestyle choices, and at the rate were going, things will only get worse. The solution does not lie in health-care delivery once diseases become clinically apparent. Rather, it lies in the preventive lifestyle measures we can take long before. The hard truth is that whatever form health-care coverage ultimately takesone-payer, multiple-payer, or a combination of coveragesit wont matter, because we wont be able to pay for it. If we do not make the positive lifestyle changes needed to halt and reverse the obesity epidemic nowtodayour health-care system will be overwhelmed by a nation plagued by chronic disease. The system will be bankrupted by the sheer numbers of sick Americans.

THE SICKEST GENERATION

Journalist Tom Brokaw dubbed the men and women who lived through and fought in World War II the greatest generation. If current trends continue, many adult readers of this book could have the dubious distinction of being remembered as the sickest generation. If you are between the ages of 30 and 45, you should be very worried. You have the misfortune of being the first generation born into the fast-food, sedentary, screen-obsessed culture we have become. For the first time since I started practicing cardiology more than 30 years ago, heart attacks are on the rise for this age group, reversing decades of steady decline in deaths from heart disease in all age groups.

Recently, some very disturbing trends have been reported. In Olmsted County, Minnesota, home of the Mayo Clinic, autopsies have been performed since 1981 on young victims of unnatural deaths like accidents. For years, when doctors looked inside the coronary arteries of these young people, they saw a progressive decrease in the amount of atherosclerotic plaque that corresponded with a decrease in heart disease death rates. This decrease in both the amount of plaque and heart disease mortality continued until 1995, but then it began to slow down. The bad news is that since 2000, this slowdown has come to a halt: Plaque deposits in young people are no longer on the decline and are now increasing. These findings are consistent with the overall heart attack rates in Olmsted County and the rest of the country, where the decrease in heart attacks has plateaued and appears to be increasing among young Americans.

A 2007 study in the New England Journal of Medicine demonstrated that reduction in coronary artery disease deaths (mortality rates fell by more than 40 percent) from 1980 to 2000 would have been even more dramatic if not for the increase in deaths caused by obesity and resultant diabetes. It appears that since 2000 the skyrocketing increase in obesity and diabetes has halted the downward trend in heart attack deaths in young adults. Anecdotally, my colleagues and I, who screen for early vascular disease in our cardiology practices, are seeing more overweight young adults with the blood vessels typical of people decades older. I describe this phenomenon further in Chapter 2.

I call this generation of young adults the first fast-food, sedentary, computer-addicted, online-shopping, smart-phone-using, video-game-playing, social-networking generation. OK, lets just call them the sickest generation, or Generation S. The inescapable conclusion is that whatever we call them, their fast-food, sedentary lifestyle is trumping the advances in medical science that have been responsible for at least four decades of decreasing death rates from heart disease. And make no mistake: The same processes that are making our vessels prematurely old are also attacking the rest of our organs. And while their effects are becoming clinically apparent in the form of heart attacks and coronary artery disease in young adults, other manifestations are increasingly rearing their ugly heads in all age groups. In fact, our blood vessels and many of our organs are, in a sense, rusting, and this process is beginning earlier and progressing faster than ever before.


A Toxic Lifestyle Can Begin in the Womb

Without immediate intervention, many children in the United States today are doomed to die prematurely. One out of six kids is currently so obese that he or she is vulnerable to a long list of diseases, like diabetes, heart disease, and nonalcoholic fatty liver disease, that open the door to a whole host of horrors, like limb amputation, kidney failure, and early death. If we continue along the same trajectory, one out of three babies born today will become diabetic at some point, and for the first time in modern history we will see a reduction in life span. We need to start protecting our children as early as possible, even before conception.

A woman who begins her pregnancy at a healthy weight and gains weight judiciously throughout its duration is doing herself and her baby a big favor. Unfortunately, half of all women who become pregnant are already overweight or obese. Obesity poses a health risk to pregnant women, predisposing them to preeclampsia (a potentially deadly type of high blood pressure), diabetes, premature delivery, and bigger babies (which increases the odds of having a C-section). It also makes it far more difficult to get down to a healthy weight after pregnancy, which, in turn, increases the risk of postpregnancy prediabetes, heart disease, and many different forms of cancer.

And now it appears that maternal obesity may be dangerous for the offspring later in life as well. Researchers in England assessed the cardiovascular risk of more than 5,000 9-year-old children and compared those results with their mothers prepregnancy weight and subsequent weight gain during pregnancy. Their report, published in 2010 in the American Heart Association journal Circulation, shows a clear correlation between a high prepregnancy weight and/or excess weight gain during pregnancy and an increase in heart disease risk factors in the children of these mothers, as opposed to the children of mothers who gained only the recommended amount of weight. The children of mothers who were of excessive weight were themselves heavier and had larger waistlines, more body fat, higher systolic blood pressure, lower levels of good HDL cholesterol, and higher levels of inflammatory markers (chemicals in their blood that could predispose them to heart disease, cancer, arthritis, and a slew of other ailments when they get older). Now, the exact mechanism by which a mothers excess weight leads to heavier children isnt precisely understood at this time. It could be due to the moms genetic or metabolic tendency to gain weight being passed on to her child; it could be the effect of excessive sweets and refined foods eaten during pregnancy on the developing fetuss metabolism; or it could be her lifestyle choices that influence her child during his or her early yearsor a combination. Whatever the mechanism, its not a great legacy to leave for your kids.

Im not suggesting that a childs fate is necessarily sealed in the womb and that theres nothing that you can do later to make it right. Rather, I view this study and others like it as red flags reminding us of the important role that parents play in their childrens health and well-being before, as well as after, they are born.

And heres a real surprise: It may not just be obese mothers who are passing the effects of their unhealthy condition on to their offspring. Paternal obesity may also be a factor in determining the health of children down the roadat least it is in rats. In a widely publicized study published in Nature, Australian researchers at the University of New South Wales in Sydney fed one group of male laboratory rats a high-fat diet to make them obese and induce prediabetes, and fed another group of male rats a normal diet. They mated both groups of male rats with normal-weight female rats, and they found that the female offspring of the obese male rats developed prediabetes by the time they were young adults, whereas the female offspring of the male rats who were fed the normal diet did not. (Whether similar effects emerge in male offspring remains to be seen.) Moreover, numerous studies confirm that obese parents are at much higher risk of having obese children, which probably has as much to do with the example they set for their children and the environment they create in their home as it does with any genetic factors.



MY JOURNEY

Soon after I first became interested in disease prevention in the 1980s, the early detection of atherosclerosis in the arteries of the heart became my focus. In the late 1980s and early 1990s, my colleagues and I pioneered the use of noninvasive computed tomography (CT) heart scanning to quickly and non-invasively image coronary atherosclerosis. Using this new technology, we began seeing atherosclerotic plaques in the arteries of young adults years before they were likely to cause heart attacks. I learned soon thereafter that the recently described metabolic syndrome (prediabetes) was a major cause of the progression of atherosclerosis to eventual heart attacks in my patients. I also learned that metabolic syndrome was a problem of lifestyle, not one that could be banished with medications. This piqued my interest in advances in nutrition science and led to the development of a healthy eating plan for my patients, which ultimately became the South Beach Diet.

Since then, I have come to appreciate that our nations lifestyle problems are not just about heart and vascular disease. They encompass most of the chronic degenerative diseases of the Western world and now the Eastern world as well. Additionally, while I have always believed that exercise is very important to cardiovascular health, I have since learned that, like nutrition, it affects every aspect of our health and plays a role in many, if not most, maladies. I have also learned that optimal healthy exercise goes well beyond pounding the pavement. Our real understanding of the importance of core functional exercise and vigorous cardiovascular exerciseand why we should simply spend less time sittingis relatively recent. I wrote a lot about this in my 2008 book, The South Beach Diet Supercharged. In the past several years, a large body of new research has introduced a third lifestyle area of great concern: sleep. While we have known of the link between sleep apnea and heart disease for some time, the importance of a good nights sleep in relation to many of our other health problems is just becoming apparent.

There has also been great progress in identifying the common threads that tie nutrition, exercise, sleep, and other lifestyle factors to our epidemic of chronic disease. The role of inflammation and its importance to our bodys ability to repair tissues as we age is now coming into focus. Medical advances are showing us that our vessels and organs are rusting in a manner similar to a poorly maintained vehicle. Atherosclerosis in our vessels is just one indicator of this process. We now know that the amount of atherosclerosis we see on heart scans, along with other markers of inflammation like C-reactive protein, oxidative stress, and belly fat, are gauges of how fast our organs are aging. Consequently, they predict death not only from heart disease but from other chronic diseases like diabetes and cancer as well. We also know that good nutrition, proper exercise, and adequate sleep are all anti-inflammatory and anti-aging strategies that can halt and even reverse this so-called rusting process.

And theres more to understanding why our collective health has been deteriorating. Our DNA was designed to help us survive in the wild, not in our current high-tech environment. The physiologic mechanisms that helped our ancestors survive are killing us today. Understanding how this has happened is crucial if we are going to reverse our current downward spiral. When we veer from the way our forefathers ate, exercised, and slept, we do so at our own peril. This does not mean that we have to forfeit our modern technologies, but we do have to understand how they are affecting our health.

To better appreciate how our lifestyle is causing our chronic disease epidemics, we must look, at least briefly, at the technological and consequent economic changes that have led inextricably to our current unhealthy way of life. It is interesting and terribly disturbing to observe that as our fast-food, sedentary lifestyle has spread around the globe, the very same adverse health consequences have predictably followed.

Finally, I have learned, particularly from our work in elementary schools, that healthy changes must come from a holistic community approach. Obesity and diabetes, and their consequences, have too often been treated as clinical problems between patients and their doctors. Treatment at this stage occurs far too late and, as a result, is far too costly and not very effective. Our toxic lifestyle is a societal problem, and to be successful in addressing it, we have to treat it as such and very early in the game. For example, we need to alter school curriculums to teach healthy lifestyle education. This means incorporating nutrition and cooking classes and allowing sufficient time for physical education and recess. A later starting time and a nap time for preschoolers would also be very helpful, as kids would get more sleep. These changes will benefit children of all shapes and sizes and will only help, not hurt, academic performance. If kids eat healthy meals at school and learn about good nutrition and exercise, the weight will take care of itself. Skinny kids will gain weight and grow appropriately, and overweight kids will trim down.

MARIANNES WAKE-UP CALL

Despite the toxic time bomb in our midst, there is reason to be hopeful. Its possible for people and communities to change for the better. We can defuse the bomb if we put our minds to it. I know that it is possible to transform a harmful lifestyle into a healthy one because my colleagues and I have witnessed these changes in our clinical practices. I have also heard from people around the country who have done their homework and changed their lifestyles accordingly. Marianne B. is one of them.

In fact, Marianne B. is an excellent example of positive change. She began transforming her own life in 2006, when she turned to the South Beach Diet and lifestyle approach after she had gained a great deal of weight during pregnancy. Up until that time, she was living the same unhealthy lifestyle shared by many of her neighbors. She drank empty-calorie sodas throughout the day and typically reached for a convenient junk food snack when she was hungry. She drove everywhere and rarely walked, let alone exercised. Instead of cooking dinner for her family, she often picked up fast food at one of the dozens of franchises that lined the roads on her way home from work. Her wake-up call came when she found herself lugging around an extra 60 pounds after her second baby was born. This not only made her feel bad about herself but also, as she knew from her nursing experience, greatly increased her risk of diabetes and heart disease. It bothered her terribly that that she was not being a good role model for her children. Sick and tired of looking and feeling the way she did, and worried about her health, Marianne made a conscious decision to change for her own sake and the sake of her kids. She began cooking most of the familys meals at home, determined that her children would not be raised on a steady diet of cheeseburgers, french fries, and soft drinks. She made an effort to include more fresh fruits and vegetables, lean meats, chicken, and fish. She substituted baked sweet potatoes for the usual french fries and kept soda out of the house. Before long, her kids stopped asking for fast food. She also encouraged them to play outdoors, joining them whenever possible. And she put limits on how long they could play video games and watch TV.

Then she decided it was time to plant the seeds of her new healthy lifestyle throughout her community. She urged the women in her congregation to start bringing more wholesome dishes to church suppers, instead of the usual fried chicken and high-fat casseroles. She and other like-minded parents worked with the administration of their childrens school to replace the typically starchy, fatty school lunches with healthier options. And she told anyone whod listen that the conventional wisdom that kids wont eat vegetables, even if you serve them on a silver platter, is just plain wrong. The whole town heard Marianne say: I have no trouble getting my kids to eat vegetablesthey love their vegetables. They would be surprised if I served them a meal without vegetables.

FROM TOXIC TO HEALTHY

Marianne is one of the growing cadre of women I call Super Momswomen who are fighting back against the fast-food, sedentary way of life and its disastrous consequences, and who are transforming the culture within their homes, workplaces, schools, and communities. And this can also be said of the Super Dads, who are either the primary caregivers or who are partnering with their wives in clamoring for change.

While I do not want to sound sexist here, it has been my experience in my cardiology practice and the experience of my colleagues, both male and female, that women are most often the primary guardians of their familys health. The women come to my office dragging in their husbands, fathers, brothers, and grown sons (often by their earlobes) because these men have been in denial regarding their health. So its not surprising to me to discover that it is primarily the Super Moms who have educated themselves about whats best for their kids, particularly when it comes to successfully providing their children with nutrient-rich food.

Today, people from all walks of life, from the White House on down, are trying to combat our obesity and diabetes epidemics and turn our toxic lifestyle around. In March 2010, Michelle Obamathe nations First Super Momlaunched the Lets Move! campaign to promote a healthier, more active lifestyle as a way to combat the obesity epidemic in this country. Her work, and the spotlight she shines on the issue, is hugely refreshing and desperately needed. Around the country, groups like Urban Farming in downtown Detroit are planting vegetable gardens in abandoned lots so that the residents have access to fresh food. Today, many thousands of people support the 6,100-plus farmers markets cropping up in cities and suburbs. And concerned citizens across the United States are beginning to take the school lunch bureaucracy to task, fighting for high-quality school meals for all children. My own work with our Healthier Options for Public Schoolchildren (HOPS) program, in which we provided nutrition and healthy lifestyle education programming to more than 50,000 elementary school children nationally, has taught me that kids will not only eat better food but will also become advocates for doing so once they understand the principles of good nutrition and how food impacts their lives. When children grasp why nutritious whole foods are good for them, and how they make you healthy and strong, they will bring this message back home to their families, which can help change the mind-set of entire communities.

WAKE UP!

With my patients, I have always found that the better they understand the causes of their medical issues and the rationale for their treatment, the better they do. I also believe that for Americans today, the better we understand the real impact our lifestyle choices are having on our health, the better the chance we can turn things around.

We are at the critical juncture where, if we do not wake up and turn the tide on our unhealthy lifestyle, we are going to increase the human and economic costs to the point that our very way of life will be severely threatened. And this is the high-altitude overview. Up close and personal, if we dont commit to leading a healthier and more active life, we will find ourselves old before our time and riddled with chronic health problems. Even worse, if we dont commit to making sure our children are eating nutritious foods and are physically active, we may well be sentencing them to a future of poor health and a shorter life span.

In Part 2 of this book, you will find the South Beach Diet Wake-Up Program, a series of seven strategies for individuals and families who want to transform a toxic lifestyle into a healthy one. I understand that change is a process, that it doesnt happen overnight, and that it takes commitment, planning, and the motivation to move forward. I also understand that trying to do too much at one time can be overwhelming and eventually lead to failure. So, this program is designed to let you tackle one piece of your life at a time, so that the changes are manageable and, most important, sustainable. You will learn how to assess your lifestyle so that you know which components need to be rethought and how to evaluate your readiness for change. You will learn how to de-clutter your life (and your mind), shop and eat in a healthier way, find time for exercise and sleep, and yes, still find time to cook. No, I dont expect you or your family or anyone to be perfectthat is not how you achieve permanent change. As so many of my readers know, the South Beach ethos is about making healthier choices most of time. If you can do that, you will have made great strides toward a healthier life.


CHAPTER 2
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GETTING OLD BEFORE OUR TIME

A few years ago a patient named Dan came to my office because he felt it was time to make sure his heart was healthy. He was only 35 years old, but his father had been diabetic and had suffered a heart attack in his late forties. Dans family history wasnt all bad: On his mothers side, there was wonderful longevity, with two grandparents still doing well and living on their own in their nineties. Although Dan himself had no heart-related symptoms, like chest pain or shortness of breath, he had recently watched a friend at work suffer a near-fatal heart attack. Badly shaken by the incident, Dan was fearful that he might turn out to be more like his father than like his mother.

From the outside, Dan looked fine, at least when he was wearing his well-tailored business suit. Once Dan was in his examination gown, however, it was a different story. While his arms and legs were thin, it looked as if a bowling ball were stuck in his abdomen. Although Dan didnt seem to be bothered by this, I was, and Ill tell you why later.

Dan did complain about his joints. He was a weekend warriora tennis player who noticed that his hands were stiff and slightly painful in the mornings and that his right shoulder ached until he warmed it up, especially on cold days. The stiffness improved as he played, but he was now starting his weekend mornings and often his weekdays with over-the-counter anti-inflammatory medications. To the untrained observer, the joint pain and the prominent paunch would seem to be completely unrelated. But I knew that they were signs of an underlying degenerative process in Dans body that was causing him to age before his time.

After I asked Dan some questions about his lifestyle, the reason for his belly became clear. His executive job required a lot of travel, which frequently meant dining out with clients. And although he tried to exercise when he was home, life on the road had taken a toll on Dans exercise routine. I was sympathetic, because I too have trouble maintaining my nutrition and exercise regimen when I travel. Fortunately, Im not on the road nearly as much as Dan and many of my other patients, but I do appreciate the challenges they face. I knew that, for Dan, change would not be easy and that to get his attention I would have to show him how his lifestyle was aging him before his time.

A LOOK UNDER THE HOOD

First I reviewed Dans blood tests: His cholesterol was below 200 (considered ideal by national guidelines) but his triglycerides (the form of fat we use to store excess calories) were a bit high at 170, and his good cholesterolthe HDLwas definitely low at 35 (for both sexes above 60 is optimal). Despite the belly, his weight was within normal range for his height, but as you will see, these numbers alone cannot tell us definitively what is really going on inside.

In order to evaluate what was happening inside Dan and determine how his busy lifestyle (including his poor food choices and lack of exercise) was impacting his health, I needed to look under the hood. This meant looking at his pipes, or arteries, using noninvasive imaging techniques to determine whether his vessels were aging prematurely or, as I like to call it, rusting. We do this by first viewing the carotid vessels with ultrasound. And then, depending on age and risk factors, we may also look into the coronary arteries with a noninvasive CT heart scan to see whether cholesterol is invading the vessel walls in the form of plaques. It was the best way to tell whether Dan was headed for an early heart attack, like his dad.

The carotid arteries run through the neck, one on each side, just underneath the skin, until they divide into separate branches that supply the brain and face with blood. Aside from their importance for supplying blood to your brain, the main carotids are also the most accessible large arteries in your body. An ultrasound probe can be placed just millimeters from the carotids, allowing for exquisite images of the vessels, including their inner linings. It is in these inner linings, called the intima, where cholesterol gradually accumulates as we ageand it is here where we start to rust.

The lining of the main carotid artery actually begins to thicken in childhood and continues to thicken right up into our eighties. The thickness of the artery lining, called the intima-medial thickness, is a reflection of a persons vascular age. It is not rare to see a young adult with the arteries of a retiree and a retiree with the arteries of a teenager. The age of our vessels, determined by measuring the intima-medial thickness, reflects the disease process itself, and is a much better predictor of heart attack and stroke than all the conventional risk factorslike high cholesterol, high blood pressure, and smokingcombined.

For men over the age of 40 and women over the age of 50 with a family history of heart disease or other cardiac risk factors, I recommend the CT heart scan because its an invaluable tool for judging the age of the hearts arteries (the coronary arteries). It is a test that I developed in 1988 with my colleague and friend, radiologist Dr. Warren Janowitz, to detect small deposits of calcium in the coronary arteries that are part of the atherosclerotic plaques that can eventually lead to heart attacks. If there is disease in the carotids, a history of early heart disease in the family, or many cardiac risk factors, I will perform the scan on patients younger than age 40 or 50. If a patient is heading for a heart attack in his or her forties, fifties, or sixties, these calcified plaques can usually be detected about 20 years earlier. Fortunately, radiation is minimal for this exam when up-to-date equipment in expert hands is used.

As in the carotid arteries, plaque buildup in the coronary arteries is a gradual process that gives us a long window of opportunity to detect whether it is present, how much is there, and how fast it is progressing. The measurement of plaque detected by the scan is known as the Calcium Score, or, as I am proud to say, the Agatston Score. It is considered by many experts to be the best single predictor of future heart attack, much better than simply evaluating the conventional risk factors. It is used worldwide for cardiac risk assessment. Similar to our findings with carotid thickness, using the scan we see 80-year-olds with no calcified plaque and the occasional 35-year-old with extensive plaque.

As it turned out, Dans arteries were not pretty. His left carotid artery had the thickness of that normally found in people in their eighties. He had a Calcium Score of 20, which is what you would expect to see in someone in his midfifties. It was clear that he had inherited his fathers bad genes and that this was only compounded by his unhealthy lifestyle. I show slides of Dans arteries to other patients to prove how our vessels may be getting old way before we do. Another reason I show the pictures is because Dan has responded very well to the diet plan, exercise regimen, and medications he was prescribed. While he is getting older chronologically, his arteries appear to be getting younger.

GENES AND GUARDIAN ANGELS

Fairly simple noninvasive imaging like that I used with Dan reveals how factors that can cause heart diseasealong with those that can protect our vesselsare interacting differently in each of us. And while some risk factors and the genes that govern them are yet to be discovered, that does not mean they are not affecting our blood vessels and other organs today.

In my cardiology career, I have had the opportunity to witness the discovery of many new risk factors that are continually adding to our understanding of why some people have heart attacks and others dont. When I first began practicing medicine, it was quite common to see patients with heart disease and not know why it had developed. When cholesterol was introduced as one of the first risk factors for heart disease, about half of the patients cardiologists saw in the coronary care units had normal cholesterol levels by national guidelines (and this still holds true). Back then, I would have been satisfied with Dans good cholesterol and sent him home with a clean bill of health. Not today.

Today we know that its not the total cholesterol number that matters most, but rather how cholesterol interacts with other risk factors that determines whether plaques are created and how rapidly they progress to clog our arteries. Fast progression means a heart attack at a young age. This was evidenced by two women I saw recently as patients on the same dayKate and Debra, ages 57 and 58, respectively. Both had practically identical total cholesterol levelsin the 270 rangeand similar good HDL cholesterol levels. Yet a heart scan revealed that Kates arteries were loaded with plaque, while Debras were squeaky clean. That meant Kates cholesterol needed to be treated aggressively before it led to a heart attack while Debra needed nothing more than reassurance.

What we have learned through sophisticated imaging techniques like the heart scan, and also through more advanced blood testing, is that there are individuals with many cardiac risk factors who turn out to have pristine arteries. These lucky patients may have a guardian angel (an unknown factor) that is protecting their hearts. For example, the lining of their arteries might be resistant to the invasion of cholesterol, even when there are high levels in the bloodstream. It is not unusual to hear a story from a patient about his or her still-vibrant 90-year-old great-uncle Joe, who drinks, smokes, and eats fried chicken as a staple. This might be true, but until I am able to isolate Great-Uncle Joes protective gene or genes, I certainly cannot recommend his lifestyle.

At the other extreme are those patients, usually with family histories of heart disease, whose conventional risk factors look unremarkable but whose hearts show signs of atherosclerotic changes (hardening of the arteries) at an early age. These individuals are at high risk because of a yet-to-be-discovered factor that runs in their families. Something may be allowing cholesterol to penetrate into their artery walls even though the total amount of cholesterol in their blood is low.

The bottom line: Even if your cholesterol is high, it does not mean that you are destined for a heart attack, and even if it is low, it does not mean that you are protected from having one or that you have license to eat like theres no tomorrow.

LOOKS ARE NOT ALWAYS DECEIVING

While my patient Dan looked pretty good on the outside, some of us dont hide our internal rusting so easily. When we appear older than our chronologic age, it is often an indication that we are aging quickly on the inside as well. I am always amazed by friends and patients in their eighties, and even in their nineties, who remain active both mentally and physically and who look much younger than their years. Many of these youthful seniors, like my friend Irwin, whos in his mideighties, continue to work. Irwin, a physician, practices medicine full-time and can still dance circles around me (not actually that hard to do) at parties and celebrations. His wife, who is several years his junior, also looks and acts much, much younger than her age. They are hard to keep up with. Then there are those in their fifties and even forties who simply look old and tired. In fact, whats making them look older on the outside are often the same risk factors that are rusting them on the inside. Sometimes looks can be deceiving, but often theyre not.

One unfortunate bad habit that ages us quickly, both outside and in, is smoking. When I was director of noninvasive cardiology at Mount Sinai Medical Center in Miami Beach, I sometimes played an informal game of Guess who smokes? with the technicians. I could invariably pick out the smokers just by looking at them. My record was quite good and still is. Im sure many of you think that you can also identify smokers. The first impression is of rapid aging. Two important clues are their prematurely wrinkled skin and their prematurely gray hair, both of which are associated with chronic tobacco use and risk of heart attack. Their raspy voices from emphysematous lungs can also be a telltale sign. Whats the common thread? Two biological processes that occur inside and outside our bodies every day: inflammation and oxidation (measured as oxidative stress).

WHAT MAKES US RUST?

Inflammation and oxidation are important survival mechanisms that have helped us endure in both ancient and modern times. Without these mechanisms, we would quickly succumb to infection, and possibly even die from something as seemingly minor as a splinter.

When these survival mechanisms are triggered too often, for reasons that have little to do with survival, they can actually accelerate aging and promote rusting. But how can a process designed to protect us end up becoming our enemy? First, let me explain how this mechanism normally works to protect us. At the initial sign of an invader, like bacteria or a splinter, local blood vessels dilate so that extra blood carrying inflammatory factors can move briskly to the threatened site. White blood cells then arrive to surround the invader and either kill the bacteria or begin to wall off and dissolve the splinter and the affected tissue. When you sustain an injury to your skina scrape, a cut, or a burn, for exampleyou experience this inflammatory process firsthand. The injured area turns red and feels warm and tender to the touch. This is due to the increased local blood flow and the infiltration of the area with white blood cells. In other words, it is inflamed. As healing progresses, the inflammation subsides.

This same inflammatory reaction also occurs inside the body in response to internal injury. For example, when bacteria invade our lungs and cause pneumonia, the infection triggers an aggressive campaign to surround, engulf, and kill the bacteria. Just like a skin wound, the injured lung tissue also becomes hot and irritated, inducing a cough. This is a good thing as long as the inflammation can kill off the invader without inflicting too much damage to the lung itself. Often, as with a cut or burn, the area affected by pneumonia heals with a local scar. Long after the pneumonia has been cured, the innocent scar remains (just like on the skin) and may be seen on a chest X-ray years later.

Under the wrong circumstances, the inflammatory process is activated inappropriately and our own protector cells unwittingly attack healthy cells as if they were foreign invaders. For example, when you inhale the smoke and toxins from a cigarette, it unleashes a diffuse inflammatory process that can cause so much scarring that it interferes with the normal function of the lungs. This is known as emphysema, and it can leave its victims gasping for their next breath. Scars like this can also set the stage for lung cancer in much the same way that sun-damaged skin can lead to skin cancer.

Over the past decade, we have learned that out-of-control inflammation is the common denominator for most chronic disease, including cancer, arthritis, Alzheimers, macular degeneration, coronary artery disease, and even the aging process itself. Whats really frightening is that because of our destructive lifestyle, our nation is now hyperinflamed.

A SURVIVAL MECHANISM THAT IS KILLING US

To understand why we are such a hyperinflamed society and how we got to this unfortunate state, we need to look back at another survival mechanismone that helped our ancestors store fat when food was abundant in order to ward off starvation when it inevitably became scarce. The mechanism that encourages fat accumulation in our bellies is called insulin resistance. By belly fat, I am referring to the fatalso known as visceral fatthat attaches to the organs inside our abdomens. This visceral fat is different from the subcutaneous fat that accumulates under our skin, often on our hips, thighs, and buttocks and as the pinch an inch variety known as love handles. It is excess visceral fat that gives us the apple appearance, and it is the subcutaneous fat that results in the pear shape. Today we know that insulin resistance leads to metabolic syndrome (prediabetes) and type 2 diabetes. But throughout human history, insulin resistance was critical to helping us survive famine.

So lets go back to our ancestors who were living in the wild. Perhaps their highest priority was procuring enough food to ward off starvation, which was nearly always a threat. Because this was long before salting, drying, and refrigeration were employed to protect food from decay, not much food could be stored for extended periods in their caves or other shelters. The one safe place our ancestors could store a fuel reserve was in their bellies. Heres how that works:

Normally, after a meal, the fat and sugar we ingest is broken down in our digestive tract and absorbed into the bloodstream. In response, insulin is secreted from the pancreas (an organ located in the middle of the upper abdomen) to move this fuel from our bloodstream into our tissues, where it supports all of our bodily functions. If no insulin is secreted by the pancreas, our tissues cannot access the fuel (sugar and fat) running through our bloodstream and we essentially starve. This is actually what happens in untreated type 1 (not type 2) diabetes. The lack of insulin secretion causes type 1 diabetics to waste away as their fat and sugar is lost in their urine. (Until the discovery and use of insulin in 1922, wards of unfortunate children wasted away, went into comas, and died while doctors, nurses, and family members looked on helplessly.)

So how did resistance to the action of insulin help us survive in the wild? When food was plentiful and we naturally consumed extra calories, these calories were stored in the abdomen as visceral fat. These visceral fat cells then swelled and caused our tissues to become resistant to insulin so it could not easily unlock the cells to let the fat and sugar in. Thus, after a meal, when a moderate amount of insulin was appropriately secreted in response to rising blood sugar (or blood glucose), the insulin was unable to efficiently facilitate the movement of sugar and fat out of the bloodstream and into the tissues. As a result, the amount of sugar and fat in the blood rose to higher levels than normal. To overcome the tissues resistance, the pancreas put out extra insulin, which finally unlocked the tissues, allowing the sugar to rush in. This caused the blood sugar to fall rapidly and to a lower level than usual, a condition called reactive hypoglycemia (low blood sugar).

It is reactive hypoglycemia that initiates food cravings in modern times, as it did in olden days. It is also whats responsible for that sinking, weak, and tired feeling that many of us feel in the midmorning, midafternoon, and sometimes in the evening, which we relieve by reaching into our kitchen cabinets for sugary and starchy infusionsusually from processed carbohydrates like cookies or chips.

For our ancestors, this fall in blood sugar meant that they would feel hungrier and devour more food when it was plentiful. They would store this extra energy as a fuel reserve in their bellies in the form of visceral fat and would then call upon it in the winter months when food was scarce. With fat predominantly stored in the belly (and thin, muscular arms and legs, just like Dans), our ancestors could still run, hunt, and gather while expending only the extra energy needed to carry this additional fuel reserve. One could liken it to taking a reserve gas tank on a car trip into the wilderness. Eventually they would deplete their reserve, but hopefully not before springtime, when external sources of food would again become available.

TAKING A CHEMICAL BATH

Today, in our society, when there is no famine, only feast, we do not deplete the fuel reserve in our bellies. Once this visceral fat activates our insulin resistance survival genes (also known as the thrifty genes), we continue to wolf down food, adding more excess fuel reserve that only makes us sick, tired, and, for some men, impotent (see Rusting below the Belt, opposite).

This is only exacerbated by the empty calories so common in our overly processed food. For example, when we remove nutrients and fiber from grains by processing them, the resulting starch is digested rapidly, triggering greater swings in blood sugar. This occurs both before and after insulin resistance appears. In individuals with insulin resistance, it simply amplifies the already exaggerated swings in blood sugar and so they end up walking around hungry most of the time. I believe this reactive hypoglycemia is the major reason why supersizing has become such a prominent nutrition issue. Once we are hypoglycemic, it requires a lot more calories, taken in relatively fast, to satisfy our cravings.

But how does it make us sick?

One important way is that while the fat is circulating in the blood for longer than usual, waiting for insulin to move it into our tissues, it undergoes chemical and physical changes that facilitate its penetration through the lining of our arteries, including the arteries that deliver blood to the heart and brain. This is the origin of the atherosclerotic plaques that clog blood vessels, eventually leading to a heart attack or stroke. Its one of the reasons my patient Dan ended up with atherosclerotic arteries at age 35. The other way insulin resistance makes us sick is by encouraging excessive accumulation of belly fat. The added fat becomes a source of inflammatory molecules and oxidant stress that overstep their protective roles and instead begin to damage to our normal tissues.

None of us would choose to expose our blood vessels and other organs to a daily toxic chemical bath, but that is exactly what is happening to the millions of Americans walking around with too much belly fat. When insulin resistance drives us to devour those processed empty-calorie fast foods in supersize portions, our bellies just keep growing, storing much more fuel than we will ever needunless we were to get stranded on a deserted island like Tom Hanks in the movie Cast Away. And this extra belly fat is what leads to the chemical bath I am talking about.

Our excess belly fat has put us into a constant state of hyperinflammation, with far more inflammation than we need to protect us from viruses or to clot our blood when we are cut. In a sense, our immune systems are in chronic overdrive. Its like alternately pressing down hard on a cars accelerator, flooding the fuel lines, and then slamming on the breaks, making it hard to keep the car in good operating shape and definitely shortening its life. Hyperinflammation has turned our onetime survival mechanism against us.

Whats very disturbing is that today more of us have bigger bellies than ever before. Two-thirds of American adults are overweight or obese, and more than 34 percent have metabolic syndrome (this includes more than 40 percent of those over age 40 and more than 50 percent of those over age 60)! The main characteristics of metabolic syndrome are not just a larger waist circumference due to increased visceral fat, but also high blood pressure, borderline high blood sugar levels, high levels of fat in the blood in the form of triglycerides, and low levels of the good HDL cholesterol. When the pancreas has to continually work hard to produce the extra insulin needed to overcome the insulin resistance caused by those swollen belly fat cells, it eventually tires out and can no longer completely overcome the insulin resistance. Consequently, less sugar is moved out of the bloodstream, the blood sugar rises, and the criteria for diagnosing type 2 diabetes is eventually met (the threshold for moving from metabolic syndrome to type 2 diabetes is somewhat arbitrary). But damage to our organs begins long before the diagnosis of diabetes is made. The hopeful news is that dietary and other lifestyle changes can reverse not only insulin resistance but also type 2 diabetes if theyre made before the pancreas is irreparably damaged.

We have known for many years how obesity, metabolic syndrome, diabetes, and the resultant inflammation and oxidative stress can lead to the rusting of our blood vessels and to heart attack and stroke. But it is only recently that we have begun to appreciate just how harmful this chemical bath is to the rest of our organs as well. Wheres the proof? We have it and it is growing.

An analysis of 97 studies that followed individuals with and without type 2 diabetes, published in 2011 in the New England Journal of Medicine, found that diabetes is associated with excess premature deaths from nonvascular diseases such as pneumonia and other respiratory diseases, renal disease, liver disease, endocrine disorders, neurologic diseases such as Alzheimers, and even suicide. It is also associated with premature deaths from many forms of cancer, including liver, pancreatic, ovarian, colon, bladder, lung, and breast, among others. This was a very large study that included 820,900 participants, of whom 123,205 died after an average of 13.6 years of follow-up. The size of the study makes the results noteworthy.

Other studiesone published in 2008 in the Journal of the American College of Cardiology and another in 2011 in Diabetes Careshowed a direct relationship between the rusting of our arteries (indicated by the amount of plaque in the subjects hearts as measured by the Calcium Score) and death from all causes, not just from heart disease. The more plaque, or rust, the study participants had, the more likely they were to suffer a premature death.

And in a 2011 study from Sweden, published in the journal Neurology, 8,534 twins whod had their height and weight checked when they were in their early to midforties were evaluated for dementia when they were in their seventies to early eighties. Being overweight at midlife increased the risk of dementiabeing obese, even more so. This was true even in twins where one was overweight but the other wasnt. This is a clear indication that it is not just genetics but also how we live that determines our future.


Rusting below the Belt

When I tell some of my younger male patients that belly fat could lead to a heart attack, I can see their eyes glazing over as they think, Well, thats got to be years away from now. When I tell them that it can disrupt their sex life, lower their sex drive, and age them rapidly, beginning right now, I get their attention.

There is a relationship between a toxic lifestyle, obesity, and testosterone, the male sex hormone responsible for many biologic functions, including energy level, libido, and sexual function. It turns out that belly fat cells and the inflammatory chemicals they produce are associated with low levels of testosterone. You may have noticed that men with large guts frequently have less facial hair and dont need to shave as often as their thinner peers. This is due to low testosterone, which is also associated with erectile dysfunction, poor libido, less muscle mass and strength, and reduced energy, not to mention insulin resistance, metabolic syndrome, and type 2 diabetes. And if thats not bad enough, erectile dysfunction is also a sign of general vascular dysfunction and a risk factor on its own for heart disease.

Testosterone levels naturally decrease as we ageits called andropause. While this occurs more gradually than menopause in women, we certainly dont want to speed it up by accumulating belly fat. So if you are shaving less and your libido is down, look in the mirror. Whats enlarging above your belt may be affecting you below it.



THE FIRE IN OUR BELLIES

I have talked about the role of inflammation as a common denominator in the chronic diseases of the Western world, but I am now going to expand your understanding of how this process works. You have most likely heard about antioxidants and probably have also heard the term free radicals thrown around in the popular press and in advertisements for various supplements, foods, and beverages. These terms are related to a very important process that is intimately involved with inflammation. It is summarized by the concept of oxidative stress. Numerous scientists have concluded that inflammation resulting from oxidative stress is actually the cause of many diseases and a primary determinant of how fast we age. In fact, the rusting I have been writing about is due to excessive oxidative stress. Just like an old car will begin to rust if you leave it outdoors and exposed to the elements, the human body will also start to rust if it is not properly maintained and is exposed to excessive oxidative stress. The culprit in both cases is oxygen. Of course, human beings need oxygen to survive, but unless it is tightly controlled, oxygen (our friend) can turn into our enemy.

Oxidative stress is a measure of the balance between oxidants (also known as free radicals) and antioxidants, substances that combat them. Both free radicals and antioxidants can come from the environment or can be made in our bodies. Cigarette smoke, smog, chemicals such as those used in household cleaners, and the crisp, burnt edges of an overgrilled steak are examples of environmental oxidants that carry damaging free radicals. There are some useful free radicals, however, that are formed in our bodies; these act either as messengers to regulate important functions such as blood clotting or as targeted assassins (as when they are made by white blood cells) to kill invading bacteria.

To combat damaging free radicals, antioxidants are critical. These substances can be found in the environment and in fruits, vegetables, olive oil, and even red wine and dark chocolate, as well as in many other healthy foods and beverages. Antioxidants are also produced by the body itself; healthy behaviors such as regular exercise and a good nights sleep stimulate their production.

When we have a low level of oxidative stress (a normal balance between free radicals and antioxidants), we are healthy. When free radicals dominate and oxidative stress is increased, we are in trouble. You can think of this balance as a controlled burn that is employed to consume excess underbrush and dead trees that otherwise could provide the fuel for a devastating forest fire. In monitoring a controlled burn, firefighters with fire retardants play the role of antioxidants, keeping the burn in check. In our bodies, antioxidants absorb excess free radicals, allowing for a healthy controlled burn. If the free radicals get out of control, they can literally punch holes in normal cells, in enzymes, and in our normal DNA, and in the process create more free radicals, which can cause a chain reaction akin to a forest fire burning out of control. This damages our normal tissues and organs and stimulates an inflammatory response.

Often when we talk about a fire in our bellies, it has a positive connotationits an internal call to action. Other times it means we are experiencing heartburn. Now we can also think of our protruding bellies as the excess fuel that ignites a pro-inflammatory, free radicalfed fire that can burn out of control. This particular fire leads to many of our daily aches and pains and is also associated with arthritis, cancer, macular degeneration, dementia, and other acute and chronic diseases. The rusting of our blood vessels is also what happens when these internal fires burn out of control, which is what occurred in Dans case. In fact, the same process that rusted Dans arteries also inflamed his joints and caused the stiffness and pain he experiencedthe pain that caused him to reach for an over-the-counter anti-inflammatory in the mornings.

Today we know that you can prevent inappropriate inflammation and rusting and resultant disease by avoiding outside sources that contain or promote free radicals, such as smoke (primary and secondhand) and sugary, starchy, fat-laden processed foods. At the same time, you can consume antioxidants from healthy sources like fruits and vegetables and stimulate your own bodys antioxidant production through regular exercise and a good nights sleep.

But what if your organs are already injured and aging prematurely? Lets take a look at one of our bodys elegant healing mechanisms that could make a difference.

ADULT STEM CELLS: THE FOUNTAIN OF YOUTH?

Since most of the damage to our blood vessels and other organs occurs without any noticeable symptoms, it is fortunate that the human body has its own internal repair crew to help slow and even reverse these injuries. These are our stem cells, which not only work to maintain our tissues so that our organs can function properly, but also work to reverse inflammation and vascular damage and make our vessels youngeror at least age more slowly. Most of the time, our stem cells work brilliantly. However, a toxic lifestyle that promotes oxidative
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