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What is the Ketogenic Diet?
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	Any diet is more than what meets the eye. It is in short, the potential of a lifestyle. What we eat everyday goes hand in hand with our attitudes, beliefs and ways of being. Picking the right diet must then align with these aspects of lifestyle and vice versa. For a diet to be successful, it must reflect the beliefs, lifestyle choices and attitudes of the dieter. Many times this will require a radical change in the way we view food, and what we come to expect from it.

	The tradition of diets goes back to ancient human history, where we ate whatever we could find. Then with the rise of civilizations came the use of agriculture, livestock and newer methods for producing foodstuffs. Everyone knew food for what it was—energy. The same stuff that took us from a state of hunger to a state of fullness. Those who did not eat because of famine or disease paid the ultimate price. But it wasn’t until much later that there was higher interest in the what food consisted of. Galen, a renowned ancient physician of the Roman Empire wrote one of the earliest books on the subject, called The Properties of Foodstuffs. 

	In The Properties of Foodstuffs Galen talks about rudimentary nutrition, and how food affects physiological and psychological makeup. Even back then (circa 100 A.D.) physicians knew that different food had different properties. But what Galen wrote would mostly go on to be disproved by modern natural sciences. For example, Galen believed that the body was governed by the four humors (yellow bile, black bile, phlegm, and blood). Any imbalance in these four humors was the primary cause of disease. While Galen didn’t say that eating any one food produced any of the humors, he did say that certain foods influenced the creation of such humors. He believed, for example, that honey undergoes a process inside the body that creates yellow bile, but not that honey in itself contains the humor.

	How Galen came to such conclusions is not clear, but there is some evidence from the ancient world that suggests a connection between sugar and disease. Diabetes when first observed by ancient Greek and Egyptian physicians was manifested by a  sweetening of the urine. In fact, the technical term for the various types of diabetes is called diabetes mellitus, diabetes meaning to siphon and mellitus meaning “honey” or “sweet”. It comes from the fact that physicians observed the urine to be sweet (and probably yellowish) to resemble honey. There is a connection here between Galen’s belief that a imbalance in the humors caused diseases, and that sugar was present in the urine of diabetics. By eating too much honey (sugar) one would unbalance the four humors, thus resulting in disease. Of course back then physicians really had no idea what diabetes was, or how to properly treat it. 

	But it was essentially that a foodstuff could potentially cause disease. Even if Galen’s theory of humors was woefully incorrect, it still hinted at a modern phenomenon of the affects of food consumption. Namely, that certain foods cause certain biochemical reactions inside the body. These reactions then go on to form changes in our physiological  and psychological makeup. So Galen wasn’t that wrong after all.

	The diet—or what we eat—quickly become a matter of medicine as much  as a matter of home economics. Physicians routinely prescribed food as a possible therapy for. Don’t eat this, eat that instead. Limit consumption of this food, and so on. We know now that diet and disease go hand in hand. Cardiovascular disease, diabetes, even cancer are affected to some degree by the things that we eat. Galen knew this, but was unable to produce the necessary scientific reasoning behind it. Today we have modern science, biochemistry and loads of experimental data that proves, once and for all, that we are what we eat.

	In the tradition of using diet to treat certain ailments, physicians in the  19th and 20th centuries tried treating some of their patients with food. Obesity, for example, was hardly ever observed before the 19th century when industrialization really took off. New milling techniques for separating the germ from the endosperm of wheat resulted into new varieties of wheat being manufactured. This wheat was fattening, because it was refined from much of the natural properties found in whole grain. For the first time in industrialized nations, people started getting fat. And it wasn’t just the kings or people from affluence who gained corpulent bodies. Even common folk were getting fat. 

	It is around this time that the first low-carbohydrate diets were being experimented with. Something about refined grain—and the products made from it—was causing a stir. We all know that bread tends to make us fat, especially if eaten in conjunction with sugar or other refined foods. Physicians were being asked by their patients how they could slim down in their weight. Somewhere along the way, the wisdom of Galen was lost, and those same patients who were considered “corpulent” were told to stop eating so much. It wasn’t that the properties of food were making them fat, but that their own self-control was the problem. These people were in a sense, digging their own grave by eating more than their fair share.

	Low-Carb Revolution

	During the first half of the 19th century there was a race for the cure of diabetes. Or at least, for a competent therapy. Up to that point, diabetes was a deadly disease with few, if any, existing medications. The discovery of insulin by Sir Frederick Banting in 1921 marked a pivotal point in the development of diabetes treatments. Later, diabetes was classified into two distinct diseases, type 1 and type 1 diabetes. But even before insulin was discovered, diets were being used to treat it. The most effective type of diet for its treatment was the low-carb variety.

	This is around the time that the modem ketogenic diet was discovered. It is essentially a low-carb, high-fat diet with enough protein to sustain muscle growth and repair. During the 1920’s this type of diet was used to great success for treating epilepsy in young children. Before medication existed that helped control the convulsions of a epileptic fit, physicians observed that eliminating grains, starchy fruits, and starchy vegetables from the diet resulted in lesser convulsions. The keto diet would go on to be used to treat other neurological disorders like Alzheimer’s, brain tumors, and Parkinson’s in conjunction with modern therapies.

	The keto diet derives its name from ketosis, a process in which the body directly converts fat into usable energy. In 1921 a physician named Rollin Turner Woodyatt observed the existence of  compounds named beta-Hydroxybutyric acid, acetoacetate, and acetone in the liver of those who were either starving or following a low-carb diet for diabetes. Today they are recognized as some of the “ketone bodies” or ketones that the liver produces to metabolize fat as energy. Later, physician Dr. Russell Morse Wilder working for the Mayo Clinic would first use the term “ketogenic diet” to describe a low-carb, high fat diet that produced these ketone bodies. He would treat his epilepsy patients with such a diet, making it the first time the ketogenic diet was used to treat it. The rest as they say, is history.

	You have probably heard about keto in just about every online publication and social media website. There is a resurgence going on of the diet, with top celebrities using it as well as fitness gurus the world over. Keto is touted as being excellent for weight loss, meanwhile having adequate protein content to stimulate muscle growth. Best of all, it keeps that weight down by putting you in a perpetual state of ketosis. Keto may even be used to help treat obesity and diabetes by some accounts. Others say that they have completely given up buying expensive diabetes medication because a keto diet helps them regulate blood sugar levels just as well. 

	Above all, keto is a lifestyle. It means making healthier choices at the grocery store and coming home with nothing but the freshest, whole foods ingredients. Unlike other diets, keto doesn’t make a compromise between taste and nutrition. Every meal is based around either a high-fat or protein component. You aren’t allowed to eat most carbohydrate foods, but there are plenty of other options available to fill in calories. Keto, being a whole food diet, also prohibits the consumption of processed foods. Together the whole food and low-carbohydrate philosophy contribute to an incredibly healthy and sustainable lifestyle. You will feel better while staying fit at the same time. 

	Why choose low-carb?

	Once upon a time, carbohydrates were considered the number one food source. If you looked into the office of any pediatrician or peeked inside an American school cafeteria in the 90’s to early 2000’s you would see reproductions of the food pyramid. Back then, the bottom row or the base of the pyramid was made up of grains and starches. Cereals, pastas and breads formed the basis of the recommended American diet. Modern reproductions of the same pyramid now have water as the base, and carbohydrates have lesser importance.

	This is no doubt attributed to the spiking rise in obesity and type 2 diabetes rates. Carbohydrates, unlike fats and proteins, cause us to more readily gain weight. Low-carb diets get rid of these foods because they aren’t really necessary for bodily function (ketosis can play the same role that carbohydrates do) and because they make us fat. 

	Low-carb diets were born from the same observations in the 18th century that industrialization was creating more food than ever before, and that processed and refined grains resulted in weight gain. Food manufacturing or the creation of processed food products, coincided with a rise in average weight gain. Today, processed foods are out of control. Virtually anything that we eat has a complex production cycle that involves both mechanical and chemical means. Ingredients lists are longer than ever. And even then, the manufacturer doesn’t always tell you what an ingredient means or how it was used in the production cycle. 

	Eating too much carbohydrates is easy. A single apple might give you upwards to 25g of carbs. It doesn’t help that carbs taste good and make us feel good. Of all the foods out there, carbs are most cited as foods of relaxation. But too much of a good thing can be bad. Nobody doubts that eating too much cake or junk food is bad for them. And yet, they still do it, because they get a pleasurable response from it. 

	The two main ingredients that fuel weight gain in these type of foods are sugar, and refined carbohydrates. Both of these act like a conduit for weight gain. They tend to be calorically dense, and not filling at all. Eating them satisfies you for a few hours, but you are always hungry afterwards. Once sugar or a carb enters the body, it must either be used as energy or it will get stored for later as fat cells. Most of us will not burn all of the calories that we consume in a given day. Keeping track of daily calorie requirements is already difficult enough, and throwing in sugary or highly refined carbohydrates makes it even harder.

	These foods are easy to spot: anything that contains sugar is likely to be a refined carb, because sugar is a type of refined carb. Next, anything that is made out of a refined product, like refined grain is also a refined carb. Any food that combines both refined white flour and refined sugar is among the worst things you can eat. Next come the endless list of processed foods. These include sugary foods like sodas, sugary beverages, candies, and other confectioneries usually sold in packaging. 

	Eating a healthy diet while still having a high carbohydrate output is possible, but unsustainable for the average person. For centuries ancient and indigenous societies subsisted on a few, high carbohydrate staple foods like rice and starchy vegetables without exhibiting large obesity or type 2 diabetes rates among the population. The simple reason for this is that those foods are still considered whole, contain little to no sugar, and are unrefined. Another contributing factor is that these societies tend to eat at their caloric requirements. They tend to be active, rather than sedentary, and their relationship with food is vastly different from ours.

	For the average consumer, eating a healthy high carbohydrate diet is much more difficult. Processed foods are high in added sugars and other extra ingredients. Refined foods are easy to manufacture and store, generally sell well, and are ubiquitous on the market floor. Someone looking to lose weight is better of cutting out carbohydrates all together and sticking with a whole foods, ketogenic diet.

	The problem with sugar

	Sugar is a general term used to describe a wide range of sweet tasting carbohydrates. In particular, they are called saccharides. Most of them are derived from the sugar found in fruits and vegetables. Table sugar (sucrose) comes from beets, canes and other sources. Fructose, another type of sugar is found in fruits. It is what gives fruits such as apples and watermelon such high carbohydrate content. Separating the pure sugar molecule from the whole food is done by a refining process. That is, sugar never reaches such high quantities in the natural world. At least not if you are eating within well portioned sizes. In contrast, the refined product may be used in food items that are over saturated with sugar. Think coca cola, and the endless list of brands for fruit juice.

	The problem with sugar is multifold. It is good tasting, making it potentially addictive and pleasurable to eat. Your brain gets a pleasure response, telling it that eating sugar is good. Sugar is also a type of refined carb, meaning that they cause weight gain. Food companies know that humans have a sweet tooth, which is unfortunately taken advantage of for profit. Snacks for children are loaded with sugar, for example. And food labels never have a warning that sugar can lead to diabetes and obesity, despite the fact that both diseases have reached epidemic levels in the United States. Sugar is calorically dense and offers little nutritional value.  It ramps up calorie intake quickly, and may then get turned into fat if it upsets the balance of calories in and calories out.

	Perhaps most upsetting, sugar is everywhere. It lurks under different ingredient names like sucralose, dextrose, high-fructose corn syrup, and so on. Processed foods will regularly use some form of sweetener or preservative that are sugar based. This makes it increasingly difficult to “eat clean”. Everything from baked good, crackers, so called “healthy” drinks, and even processed sandwich meats may contain sugar. In recent years the prevalence of sugar in the food industry has led to some health conscious organizations to push for a “sugar tax”, which is already making inroads in many. jurisdictions. Some countries like the UK have already adopted it at the federal level. 

	Sugar in a way, is toxic to the body. This is evident in the rise of type 2 diabetes, a condition characterized by high elevations of sugar (glucose) in the blood. The same sugar molecules in the bloodstream bind into proteins, creating new compounds called Advanced Glycation End Products (AGE’s). It is a fitting acronym, because what these compounds do is accelerate the creation of wrinkles in the skin,  sagging eyes, and so on. The same AGE’s may be responsible for causing damage to blood vessels and organs in diabetics. 

	In short, long-term sugar consumption accelerates the aging process. This is true not only for the physical characteristics of aging, like wrinkly skin and weight gain, but also some of the physiological characteristics as well. High consumption of refined carbohydrates is associated with inflammation inside th body. Carbonated sugar drinks are associated with accelerated bone density loss (osteoporosis). And many diabetics suffer from lower immunity because of the high sugar in their blood. 

	How keto can help

	The standard ketogenic diet allows for very little in terms of carbohydrates and sugar. A formal definition of keto is a diet that is high in fat and low in carbohydrates, which are universally of the unrefined variety. This means that table sugar is obviously out of the equation. Other forms of sugar like the fructose in fruit can be occasionally enjoyed. But note that fructose is still derived from a “whole food”. You aren’t going to find apples and pears inside of boxes at your grocery store with a long list of ingredients, for example. Adopting a ketogenic lifestyle can slowly wean your body of it’s sugar and refined carbohydrate dependency by putting you in a constant state of ketosis. Doing so will slowly reverse the effects of sugar toxicity on your body, and ultimately help you burn off fat that is simply sugar stored for the long run.

	Staying in ketosis is simple: eating a diet that is low in carbohydrates will force your body to burn fat instead. Note that most of the carbs that you do eat in a keto diet (usually less than 50g or even 25g a day) will come from non-starchy vegetables. These are your leafy greens, your spinach, lettuce, kale and celery. Technically, all forms of vegetables are carbohydrate. But their carbohydrate content is dictated by whether they are starchy or non-starchy. Something that is starchy like a white potato is loaded with carbs, and are not allowed on keto. Other alternatives, like sweet potato, are lower in carbohydrates and may be used a substitute.

	Over time, your sugar cravings may even go away entirely. People who follow strict keto diets end up craving fat, of all things. These come in the form of healthy fats, found in food items like dairy products, olive and coconut oil, nuts, fatty cuts of meat and fish, creams and so forth. Craving fat isn’t a bad thing necessarily. It is by and large, a better alternative than craving sugar.

	How to gauge your overall heath 

	Someone’s health goes beyond simply taking note of their physical fitness. It also covers a wide range of psychological markers. How you feel on a daily basis is also very important. Someone who is constantly bloated, suffering from low-energy or mood swings probably isn’t all that healthy. The same can be said for the individual who isn’t getting enough sleep. These factors and many more all contribute to a singular thing called lifestyle. A lifestyle will be shaped by many things, including attitudes, beliefs, personal circumstance and so on. A lifestyle is also influenced by the choices that we make. Someone born with type a diabetes didn’t have a choice. Someone who developed type 2 diabetes after years of eating a diet high in refined carbs did have a choice. Philosophy of freedom of choice and sugar addictions set aside, anyone has the power to change their lifestyle given enough effort.  

	When it comes to determine physical fitness and health, there is a standard formula to follow. Weight in relation to height is a standard indicator used to measure body composition, or how much fat a person is. This of course, the body-mass index( BMI), which is used as the first line diagnostic for obesity. A high BMI indicates a high concentration of fat. While the BMI isn’t perfect, it works for most people. A body builder or Olympic weightlifting may have a high BMI, but may still be perfectly healthy for example. Calculating BMI is trivially easy. It is a simply equation of weight in kilograms over height in meters squared. There are many calculators on the web that can help you find your BMI.

	Next is the diet. What types of food are you eating on a daily basis, and how much of it? And are your daily calories exceeding your daily calories burned? How many calories you need will depend on your age, weight, gender and level of physical activity. Women tend to need less calories than men, all other factors being equal. Elderly and younger than adolescent children also require less caloric energy. Finally, those with sedentary lifestyles and desk jobs need less calories than laborers and physically active people. Calculators exist for finding out your calorie needs as well. What you are looking for is an approximation of your basal metabolic rate (BMR) which tells you, more or less, how many calories your body burns without you doing anything. 

	Someone who is “fit” has an average, or near average BMI, and a varied diet that is at or slightly above or below their BMR. But the more those measures stray from the average, the more likely that the person is unhealthy, and that they make unhealthy lifestyle choices. Eating significantly above your BMR will inevitably cause weight gain. If the majority of those calories are derived from less than ideal food sources (refined carbohydrates, processed food, sugar) then you are also likely doing damage to your body through sugar toxicity, and are accelerating aging. 

	Here the ketogenic lifestyle offers a possible solution on the road to wellness. The whole foods approach allows you to eat satiating, all natural meals that keep you fuller for longer and make you less likely to eat above your calories. Furthermore, ketosis will help you burn stubborn body fat in the process. The keto diet is not for everyone, and tends to be one of the more “difficult” diets to complete. But if you play your cards right, eat the right things and monitor the way you feel on the diet, then you too can have success with the ketogenic lifestyle.

	 


How Our Bodies Work
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	We know from Galen and from all of the physicians, biochemists and nutritionists that came after him that now two pieces of food are the same. This is true among food groups and true across them. A carbohydrate is vastly different from a protein. A starchy vegetable is vastly different from a non-starchy green. And like we also learned from Galen, it isn’t necessarily that the food contains a certain property that alters our body, but that the processes of digestion inside our bodies interacts with the food’s properties to bring about change. A simpler way to look at it is that the body is closed from the outside world. Once you put in foreign objects into your body, hundred of different levers, gears and switches go off in succession. This is the power of biochemistry inside us, choreographing a wicked dance of cells, hormones and nutrients.

	 

	 

	The basis of weight gain

	Weight gain is complicated. It will vary on a case by case basis in between individuals, but there are some general laws that seem to apply to everyone. The first, as you no doubt have heard by now, is the rule of calories in vs calories out. Eat more than your body burns, and the excess energy will get turned into fat. Eat less than what your body burns, and the energy surplus causes you to burn fat. In many cases that will reign true. Someone who is obese probably got that way because they ate too much, not because they ate too little. Same with someone suffering from anorexia nervous. And while the general rule of calories in vs calories out is easy to spot in those extreme examples, it loses more credibility with the average Joe or average Jane trying to lose weight. They go on various diets, try exercising more and so forth to usurp the balance of energy. Diets that focus on eating less are called “caloric deficit” or “caloric restriction” diets. They may or may not work. Restricting calories and exercising regularly still may or may not work.

	The complexity comes from the distinct biophysical makeup of our bodies. No two body is alike. We all have different histories of metabolism, diet, and especially genetics that may play a role. Since nobody can really tell what is going on inside our bodies, it is difficult to generalize dieting advise. Large populations of like people tend to share the same ailments, risk-factors and other demographics. Asian countries, for example, were traditionally very lean compared to western nations. In recent years this has changed, with type 2 diabetes and obesity on the rise all over the globe. The Asian diet traditionally consist of the white rice staple food in conjunction with meat (especially sea food) and noodles. High in carbohydrates yes, but still they have traditional enjoyed smaller waist lines. In poorer areas of Asian countries this also reigns true. 

	So if our bodies are different, how can we reliably lose weight or create healthy habits for the long run?  The ideal dieting advice will show results for a great many of people, and not just a select few. Or even the lucky few, who for whatever reason, a given diet will work for them but not for the other person. Another difficult arises in that these diets are hard to quantify uniformly. Scientific studies on diets are able to regulate food intake to a T (assuming the participants aren’t cheating). But even so, sample sizes for these studies tend to be small, definitely lesser than the thousands, and so cannot be generalized for entire populations. Anecdotal dieting advice also doesn’t work. Because two people can say the are following the same diet and yet have vastly different caloric intake and choices of food. Why? Because counting your macros, counting your calories, and making sure you don’t over do it is a hard thing to do. Some may even say that doing so is impractical. 

	Properties of the macro nutrients

	A good place to start is understanding why we gain weight in the first place. We eat some food, digest it, and then expel it. The nutrients or the stuff inside food are what determine everything. Most of the bulk of the food gets expelled as waste after the intestines have finished absorbing the nutrients fully. Whether a food is a protein, carbohydrate or fat it has the potential for causing weight gain. Every food is different, but they each have a value of energy attached to them called the calorie. You can probably imagine what would happen if you binged on any one of theses types of foods for too long.

	Proteins are slow digesting, and fulling. When we eat at a barbecue or at a buffet, we get full quickly if we choose to eat mostly meat dishes. At some point, most of us will hit a “wall” during a meal where we cannot physically eat anymore, or doing so causes us significant effort. Eventually we do get hungry again, but it may be many hours afterwards. A large meal that is high in protein will go a long way. Note that being hungry or full doesn’t really correlate to the caloric content of food, only how quickly it digests. Proteins in particular sent hormonal messages to the brain telling it to slow down on eating because the body requires extra work to digest them. On the whole, eating an excess of calories from protein alone is possible, but difficult.

	Dietary fat is somewhere in between protein and carbohydrates in terms of filling factor. Fat is calorically denser than the other two macro nutrients. One gram of protein or carbs is equal to four calories. Meanwhile I gram of fat gives you roughly 9 calories. This is the 4-4-9 rule, and it generally holds true. But not all carbohydrate sources will conform to it. But it effectively means that on average, fat gives you more bang for your buck in terms of the bulk of food and energy derived from it. And again, binging on fat isn’t something people are used to. Nobody is really chowing down bars of butter or drinking entire gallons of milk. Fat has more of an additive nature—it is used to fry foods, to season for taste and so on. In that case it is the combined nature of the food that is making you eat it. At the same barbecue or buffet from before they may be serving breaded fried chicken, buttered shrimp, Caesar salad with shreds of cheese and doused in marinade, and so forth. Many people starting up on the keto diet will find that getting enough fat into their diet is difficult. 

	Carbohydrates are an entirely different beast. And refined carbohydrates are like the apex predator of a skinny waist line. If we return to the buffet example, refined carbohydrates are capable of hijacking the fullness response you get from hormonal activity. Almost everyone, whether young or old, can make more room for dessert. When the ice cream platter comes our way, we instinctually unbutton our pants to let more in. This is because unlike fat or protein, we receive a major dopamine hit when we eat sugary or refined foods. This makes it exceeding easy to go beyond daily caloric requirements and to ignore the fact that our bodies are already full in a single meal. Carbohydrates are quick digesting foods, and their refined variety are like the nutritional equivalent of crack cocaine. They hit the bloodstream instantly, raising your blood sugar levels through the roof. And they don’t really fill us up in the first place. The equivalent calories still enter your body, your brain just doesn’t register it and creates a hunger response mere hours after a high carbohydrate meal.

	What do you mean bread makes me fat?

	Unlike the other two macro nutrients, carbohydrates directly impact the fat storage cycle. Sure, the other two do it to  degree as well (calories in vs calories out) but carbohydrates are the only food that raise blood sugar or blood glucose levels. In case you slept through freshman biology class, our cells all need chemical energy to do the things that they do. This includes dividing, repairing themselves, and basically helping us stay alive. Each cell is like a  well oiled machine that needs fuel to sustain activity. And the principle fuel of choice is glucose, or sugar. 
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