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Introduction



This may seem a strange thing to say, but now is a really exciting time to have Type 2 diabetes. Why? Because the health prospects of someone with Type 2 diabetes in the 2020s are so very different from just fifteen years ago. Then, the belief was that Type 2 diabetes was a progressive condition that would just get worse over time, requiring more and more medication and, eventually, insulin injections. To make matters worse, despite this treatment, there was the prospect of a host of nasty complications that could cause blindness, kidney failure and amputations. It’s easy to see why, for the first half of my thirty-year career as a diabetes specialist, I found Type 2 diabetes thoroughly depressing. And if I found it depressing, how on earth did my patients feel? So what has changed? What has changed is that in 2011, conclusive evidence was published that showed that Type 2 diabetes can be reversed.* The original research used a very low-calorie diet for eight weeks but, at the time, I figured that a long-term lower-carbohydrate diet could have a similar effect, and started to recommend this to my patients. Those who followed my advice found that their blood sugar levels reduced and often they needed to reduce their medications. Some of my patients were able to stop insulin injections – something that previously was not thought possible. I have also seen how long-term complications, such as diabetic eye disease, have improved using a low-carbohydrate diet – again, going against the prevailing belief that such complications only get worse over time.


Since then, much research has been published to show how lifestyle changes – or, more specifically, diet changes – can be extremely effective in halting, and even reversing, the diabetes disease process and, in so doing, reducing – not increasing – the need for medication. Not everyone is able to fully reverse their diabetes, but today it is possible to manage Type 2 diabetes by changing your diet and lifestyle, where necessary in conjunction with appropriate medication, to control symptoms and avoid complications, so that you can get on with your life without the fear of inevitably worsening health.


From experience, I know that it is never too late to make changes to improve your health. So, if you have had Type 2 diabetes for many years, there is a real prospect of better health and improved quality of life, possibly requiring less medication. If you have been recently diagnosed, then reversing the condition and achieving remission is a very realistic prospect.


My aim is that this book will provide valuable advice for anyone with Type 2 diabetes, wherever you are on your journey. It contains all the information you need to effectively manage your diabetes, with practical step-by-step advice on the lifestyle changes and medications that will help.










Section 1:



What is Type 2 diabetes?










Chapter 1



A history of diabetes


Its full name is diabetes mellitus, which literally means ‘passing honey’: untreated diabetes, such as when it’s first diagnosed, results in someone passing large amounts of urine containing glucose, and therefore tasting sweet. This is in contrast to a completely different condition called diabetes insipidus, when someone passes large amounts of urine, but it contains no glucose, and so tastes ‘insipid’. Thankfully doctors no longer need to taste urine to make these diagnoses!


The first description of diabetes was around 1500 BC in ancient Egypt, as a disease where urine was too plentiful. Accounts from India in 1000 BC reported that the urine was sweet, and that ants and flies were attracted to it. Early physicians thought that diabetes was a disease of the kidneys and bladder. It was noted that diabetes could be inherited (perhaps referring to Type 1 diabetes) or develop because of dietary excess or obesity (Type 2 diabetes). The recommended treatment was exercise. In the seventeenth century it was discovered that the urine of people with diabetes contained sugar, and that diabetes was a disease of the pancreas rather than the kidneys. In 1797, the Scottish military surgeon John Rollo heated the urine of patients until a sugary cake was all that remained. He noted that the volume of the cake increased if the patient ate bread, grains and fruit (high in carbohydrate), but decreased if they ate meat and poultry (low in carbohydrate). He described the case of a patient, Captain Meredith, who adopted a diet low in carbohydrate and high in fat and protein. His weight fell from 224 pounds (105 kg) to 162 pounds (73.5 kg) and his health improved. At the time, diabetes was reported as being relatively rare and associated with wealth.


In 1889 two German physicians from the University of Strasbourg, Joseph von Mering and Oskar Minkowski, removed the pancreas from several dogs. They noticed that this caused the animals to urinate frequently and that the urine contained high levels of sugar, thus establishing a link between the pancreas and diabetes. This was then reversed by transplanting small pieces of the pancreas back into the dog’s abdomen.


Piece by piece, the puzzle was being completed, and by the 1920s it had been established that insulin, extracted from animal pancreases and given by injection, led to a fall in blood glucose levels.



What is Type 2 diabetes?



Type 2 diabetes is a condition in which the level of glucose (a type of sugar) in the blood is higher than it should be.


Glucose is used for energy by all types of cells in the body, and it is essential that all parts of the body have a steady supply of glucose. Glucose is obtained from the food we eat: all the carbohydrates (sugars and starches) we eat are broken down into glucose, which is then absorbed into the bloodstream from the gut so it can be carried to the tissues and used as energy. The human body is very efficient at managing glucose, and when everything is working well, we have around 5 grams of glucose in our bloodstream – that is, about a teaspoonful of glucose in 5 litres (8 pints) of blood. This fine-tuned control of the level of glucose in the blood is managed by insulin, which is a hormone that is produced by the pancreas. Insulin works in several ways to ensure that cells get the right amount of glucose at all times:




1. When we eat, any sugar or starch in the food is converted into glucose in the gut, and passes through the gut wall into the bloodstream. The body detects that the glucose level in the blood is rising, and this leads to the pancreas producing additional insulin.


2. This insulin acts on individual cells to allow glucose to enter them. Insulin molecules attach to a receptor on the cell membrane that opens up to allow glucose in. Insulin is often likened to a ‘key’ that opens the cell’s ‘door’, allowing glucose to enter the cell.


3. Any spare glucose is taken up into the muscles and liver, where it is stored in the form of glycogen. Glycogen in the muscles is then available for later use if the muscles need extra energy (for example, during intensive exercise). Once the glycogen stores are full, any excess glucose is stored in the liver as fat.


4. When we are not eating (for example, overnight), some of the glucose stored in the liver is released into the bloodstream to ensure that enough is available for the body’s needs. Insulin acts like a tap that controls this release of glucose from the liver. If the glucose level in the blood drops too low then the pancreas releases less insulin, thus ‘opening the tap’ to allow more glucose to be released from the liver. On the other hand, if glucose levels rise then more insulin is produced, turning off the tap and slowing the release of glucose from the liver.





The amount of glucose in the blood is expressed as a number of molecules per litre of blood. In the USA and some other countries, a different system is used for measuring glucose levels: there, it is expressed as the number of milligrams of glucose per 100 ml (or decilitre). In a person without diabetes, the normal level of glucose is about 5 mmol/l (millimoles per litre) or 90 mg/dL (milligrams per 100 millilitres). In a person with Type 2 diabetes, the glucose level could be as high as 15 or 20 mmol/l (270–360 mg/dL) – equivalent to two or more dessertspoons of sugar.


Who develops Type 2 diabetes, and how common is it?


Over the past twenty-five years, we have learned a lot about why people develop Type 2 diabetes. In essence, it arises in people who have an unhealthy diet that is high in sugars and refined carbohydrates. It is more common in people who are overweight. Lack of physical activity is also associated with an increased risk of developing Type 2 diabetes. In other words, it is associated with modern lifestyles, and that is why the number of people worldwide with Type 2 diabetes has increased from less than 150 million in 2000 to over 500 million in 2023. In the past, Type 2 diabetes occurred mainly in richer societies, but now it is increasing in almost every country in the world. Tragically, rates in African countries are forecast to more than double in the next twenty years.



How is diabetes diagnosed?



The typical symptoms of diabetes include excessive urination, excessive thirst, tiredness, blurred vision, weight loss, and being susceptible to infections such as thrush. This usually only happens once the glucose level in the blood has reached a high level (above 10 mmol/l or 180 mg/dL) and the kidneys try to get rid of the excess glucose by excreting it in the urine. Glucose in the urine provides an ideal environment for the growth of bacteria and fungi, which leads to urinary infections and thrush (candidiasis). To excrete glucose, the kidneys need to excrete a larger volume of water (otherwise you would be peeing out sugar lumps), and this leads to dehydration, which in turn leads to excessive thirst. High glucose levels in the eyes cause blurred vision.


In many cases of Type 2 diabetes, people are diagnosed with no or only very mild symptoms. This is because diabetes can now be picked up very early from screening blood tests. If someone has had undiagnosed diabetes for some time, blood glucose levels may be high enough for some of these symptoms to occur.


Diabetes is diagnosed by a blood test. This means that, if you have symptoms which you think may be due to diabetes but your blood tests are normal, you do not have diabetes. On the other hand, if your blood tests are diagnostic of diabetes (that is, show that you have diabetes), then you have diabetes, even if you have no symptoms. Nowadays, diabetes is usually diagnosed by the glycated haemoglobin (HbA1c) blood test. It can also be diagnosed by measuring the level of glucose in the blood, either when fasting or after a meal.


Glycated haemoglobin (HbA1c)


When the level of blood glucose is higher than normal, the excess glucose attaches to a number of different molecules in the body. For example, when glucose attaches to the lens of the eye, it can lead to the development of cataracts, or if it attaches to soft tissue in the shoulder it may lead to a frozen shoulder. This process of attachment is called glycation. Red blood cells contain haemoglobin, which is the substance that carries oxygen in blood cells to the different tissues around the body and gives blood its red colour. A small amount of haemoglobin in each blood cell is glycated: just how much will depend on the amount of glucose present in the bloodstream. Red blood cells last for about four months before they are ‘recycled’, and the amount of glycated haemoglobin in any one cell gradually increases over this time, depending on the level of glucose in the blood. Blood glucose levels change constantly according to food intake and activity levels, so a single measurement is little use in monitoring diabetic control. Glycated haemoglobin, on the other hand, is used to assess glucose levels over a longer period, and for many years has been the ‘gold standard’ way of assessing diabetic control.


Since 2011, HbA1c has become a recognised method of diagnosing Type 2 diabetes. Measuring it involves a simple blood test that can be taken at any time of day (as it reflects glucose control over the past six to eight weeks). Historically, HbA1c was expressed as the percentage of haemoglobin that was glycated. In 2011, a new system of units was introduced, which expresses the glycated component as a concentration of the total haemoglobin (mmol/mol). In some countries, the older units are still used, and so I will present both units in this book. In people without diabetes, glycated haemoglobin is generally below 42 mmol/mol (6 per cent). This unit of measurement relates to the number of molecules of glycated haemoglobin for every molecule of haemoglobin in the blood.


The World Health Organization (WHO) states that a result between 42 and 48 mmol/mol (6.0 and 6.5 per cent) is indicative of prediabetes, and the UK and many other countries follow this definition. However, the USA and some other countries use slightly different levels, as shown in Table 1.1. A measurement of 48 mmol/mol (6.5 per cent) or above is diagnostic of Type 2 diabetes.


Glycated haemoglobin is also measured to monitor how well diabetes is being controlled, to ensure that the recommended treatment – lifestyle changes and medication – is achieving the desired effect. Generally, a level of 50 mmol/mol (6.7 per cent) or below indicates well-managed diabetes; levels much above 65 mmol/mol (8 per cent) significantly increase your risk of developing diabetes-related complications.


Fasting and random blood glucose level


Sometimes your glucose level will be measured in a blood test taken at any time of day, and this is called a random glucose. This is often the first test that will be done if your GP suspects that you have diabetes, and can be performed at any time of the day after breakfast. If the random glucose is normal, it is unlikely that you have diabetes; however, if the random glucose is in the prediabetes range, then your GP will suggest a fasting glucose taken first thing in the morning. The levels are interpreted as shown in Table 1.1.


Table 1.1. Blood tests used to diagnose prediabetes and Type 2 diabetes.








	


	Normal


	Prediabetes


	Diabetes







	Fasting glucose


	







	mmol/l


	Less than 5.5


	5.5–7.0


	Above 7.0







	mg/dL


	Less than 100


	100–125


	Above 125







	 







	Random glucose


	







	mmol/l


	Less than 7.8


	7.8–11.1


	Above 11.1







	mg/dL


	Less than 140


	140–200


	Above 200







	 







	HbA1c (WHO definition)


	







	mmol/mol


	Less than 42


	42–48


	Above 48







	per cent


	Less than 6.0


	6.0–6.5


	Above 6.5







	 







	HbA1c (US definition)


	







	mmol/mol


	Less than 39


	39–48


	Above 48







	per cent


	Less than 5.7


	5.7–6.5


	Above 6.5











What are the types of diabetes?



The currently recognised types of diabetes include:




1. Type 1 diabetes: This usually occurs first in children or young adults. It comes on quite suddenly with marked symptoms such as thirst and weight loss. It is due to the body’s immune system destroying the cells in the pancreas that produce insulin. It can only be treated by insulin injections. Blood tests usually show the presence of diabetes-related antibodies.


2. Type 2 diabetes: This usually occurs in later life, and is related to unhealthy food and physical inactivity. It usually comes on more gradually, without any specific symptoms, and is sometimes first diagnosed by a screening blood test. Type 2 diabetes can be controlled by lifestyle changes, principally by modifying diet. Many people are prescribed drugs to control Type 2 diabetes. Until relatively recently, it was thought that most people would eventually need insulin.


3. Prediabetes: This is the stage where blood glucose levels are higher than normal, but not high enough to diagnose Type 2 diabetes. Many people with prediabetes will progress to develop Type 2 diabetes unless they make lifestyle changes.


4. MODY (Maturity-Onset Diabetes of the Young): This is a group of inherited diabetic conditions that are not associated with weight gain. People with MODY usually have a strong family history of diabetes. Although MODY usually presents in childhood, most cases can be controlled with tablets rather than insulin.


5. LADA (Latent Autoimmune Diabetes of Adulthood): This is a type of Type 1 diabetes that occurs in people who are middle-aged or older. Like people with Type 1 diabetes, people with LADA are not overweight and they usually test positive for diabetes-related antibodies; however, the onset is more like Type 2 diabetes. Patients may be treated with tablets first, but within a few years it will become clear they need insulin, and from that time their treatment is the same as for someone with Type 1 diabetes. This ‘overlap’ between Type 1 and Type 2 diabetes means that, unfortunately, some people are initially given the wrong diagnosis and possibly therefore the wrong treatment – sometimes for many years.


6. Gestational diabetes: This is a condition in which diabetes occurs during pregnancy. It is similar to prediabetes and is usually managed with dietary change at first, although some people do need medication. It usually reverses once the baby is born, but both the mother and the baby are at increased risk of developing Type 2 diabetes in later life.


7. Secondary diabetes: This arises as a result of other diseases affecting hormones (for example, acromegaly, where there is too much growth hormone, or Cushing’s disease, where the body produces too much of the natural steroid hormone, cortisol). These cases generally reverse once the underlying condition has been treated. People who have been treated with high-dose steroid medications for long periods of time for conditions such as asthma can also develop diabetes.


8. Type 3c diabetes: This is a type of secondary diabetes that occurs if other diseases affect the pancreas or if the pancreas has been wholly or partly removed by surgery. It requires treatment with insulin.





While some parts of this book may be helpful to people with other types of diabetes, it is intended for people with prediabetes and Type 2 diabetes, to teach them how to manage their condition.


How does Type 2 diabetes develop?


If someone has taken in more energy than they need (via food and drink), their body’s cells are full of glucose, so that when insulin opens the cell doors, there is no room for any more glucose to go in. Therefore, the glucose stays in the blood and the level gradually increases. As the glucose level increases, the pancreas produces more insulin to try to push glucose into the cells. They are already full, so instead glucose is taken up into the liver, where it is stored as glycogen. The liver can only store a certain amount of glycogen, so when the glycogen store is full, the excess glucose is converted to fat and stored in the liver. The liver can store almost unlimited amounts of fat: however, as it does so, glucose begins to leak from the glycogen store. Therefore, despite insulin levels being high, the glucose level in the blood increases still further. This is termed insulin resistance. In Type 1 diabetes, the body can no longer produce insulin, but in Type 2 diabetes a patient will often have a high level of insulin, but the body is resistant to its actions: in other words, the insulin can no longer do its job of keeping the glucose level stable. In an attempt to bring the glucose level down, the pancreas produces even more insulin, leading to more fat being stored in the liver, until eventually the body needs to find other storage areas for excess fat, including the pancreas. In the same way that a liver full of fat cannot work properly, a pancreas that is filled with fat can no longer produce insulin. And all the time the glucose in the blood increases until it passes the level for prediabetes and eventually reaches the level to diagnose Type 2 diabetes.


Unlike MODY, Type 2 diabetes is not a genetic condition passed on by genes we inherit from our parents. It is, however, more common in some families than others, and more common in some ethnic groups than others. This suggests that certain genetic traits make it more likely that some people will develop Type 2 diabetes than others. This explains why, while being overweight is associated with an increased risk of Type 2 diabetes, there are some people who are hugely overweight who have completely normal glucose levels – and others who are only a few pounds overweight who have Type 2 diabetes. Type 2 diabetes also tends to occur at a lower body weight in people of Asian or Afro-Caribbean descent than in white Europeans. Some populations have a very high rate of Type 2 diabetes, such as the Pima Indians (a Native American tribe) in Arizona: almost 50 per cent have the condition. However, this is not just due to their genes, as their cousins in the Pima tribe across the border in Mexico have a very low rate of Type 2 diabetes. The difference is that in the USA, the Pima community adopted an unhealthy American lifestyle, whereas in Mexico the Pima continued to follow a healthy, traditional lifestyle – even though, as a country, Mexico has high rates of Type 2 diabetes. Until they changed their lifestyle, the Pima in the US also had very low rates of Type 2 diabetes – as was the case for almost every population across the world. So, certain groups are more susceptible to developing Type 2 diabetes than others – but they will only develop if the conditions are right and they have an unhealthy lifestyle.


The trouble is, this is happening in populations all around the world. When I worked at the International Diabetes Federation (IDF), one of my tasks was to oversee the production of the IDF Diabetes Atlas. This resource is published every two years, and estimates the prevalence of diabetes across the globe.


The first IDF Atlas was produced in 2000, when it estimated that 151 million people had diabetes. By 2021, this figure had increased to 537 million. That means that over just twenty years, the number of people with diabetes increased by more than three-fold. Over the same time, the global population increased by about 28 per cent, from 6.1 billion in 2000 to 7.8 billion in 2020. If the rate of diabetes increased because of the increase in the world population, we would expect the current prevalence to be 193 million, not 537 million. That means over 340 million more people developed diabetes than expected, and over 300 million of those are likely to have developed Type 2 diabetes.


So how has this come about? Could it be the result of an infection? Could it be the result of a new genetic disease? Or could it be the result of something else?


A disease that spreads by infection usually spreads quite rapidly – in the case of Covid-19, over 100 million people developed the disease in the first year. On the other hand, genetic changes take several generations to show their impact, and the diseases that result increase much more slowly. The only possible explanation for this rise in Type 2 diabetes is that people have been affected by something else in their lives that has changed their metabolism.


And that leads to the next question. What has changed in our lives in the past few decades? To help answer this, have a think about everyday life now compared with when you were a child. What has changed about how we live our lives, how we get about, how we communicate with each other and how we work, play and go shopping? Even if you are only thirty, you will be able to remember a time before smartphones, Facebook, online shopping and online banking. If you are sixty, you will remember a time before there were fast-food restaurants and coffee shops on every high street, before freezers and microwaves appeared in the home, before ready meals and takeaways, and when a can of Coke or a packet of crisps was a special treat. You will also remember when many more jobs involved manual labour. If you are eighty, you will remember food rationing after the Second World War, and if you are older than that, you may remember food shortages and hunger.


As a result of these changes, our levels of physical activity have progressively reduced. We spend many more hours sitting down (such as in front of a screen) than any other generation in history. There has also been a massive increase in car ownership: far more of us get around by driving our own car rather than walking or using public transport.


The other major change to our lives has been to our diet. Imagine a household that had neither a freezer nor a microwave. What would that mean for the type of food the inhabitants ate? It would mean no ice cream or frozen ready meals. It would mean no microwave ready meals (which usually contain highly processed ingredients). So, in this imaginary home, meals are much more likely to be prepared from fresh ingredients each day. Up to the 1970s, this was reality, and fast food was a strange American phenomenon, rarely found in Europe. Fast forward fifty years and almost every high street, shopping centre and motorway service station has several fast-food outlets selling highly processed, high-calorie, low-cost foods. For some people, they have become part of their staple diet, rather than an occasional treat.


Finally, our physical environment can aggravate the effect of other changes to our lifestyle, especially for people who live in a ‘food desert’: this means an area, often in a poorer neighbourhood, where there are no shops that sell healthy foods. Paradoxically, while fresh food is hard to find in such places, fast-food outlets are often very common. Your environment determines what you can eat.
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