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Introduction

Today’s health landscape

Does when we eat matter for health? Is weight loss as simple as calories in versus calories out? Do carbs make you fat? Is gluten inflammatory? Is dairy dangerous? Does all disease start in the gut?

We are exposed to a growing amount of contradictory health information on the internet and social media every day. Absolutely anyone can share their opinions with millions of people at the simple touch of a button – no medical qualifications required. Every minute, new fads, hacks and trends are added to the already overwhelming quantity of advice available. The reality is that more than 60 per cent of people in the UK look to the internet for health advice,1 yet our lives have become saturated with ‘facts’ about our health that are doing more harm than good. We know that false or novel-sounding information often receives more traction online – and so every day, more misinformation and fearmongering find their way onto the internet. It has been calculated that 70 per cent of research studies assessing the validity of health information online conclude that it lacks accuracy, comprehensiveness and quality.2 Finding practical, evidence-based health advice is becoming more difficult all the time.

This isn’t your typical health or nutrition book. It’s not filled to the brim with low-calorie recipes, nor is it a breakdown of what a carbohydrate or a protein is. And it most definitely is not a book pushing the narrative that going keto is the way to live forever. I mean, what’s the point of living forever if I can’t eat rice again? Instead, Saturated Facts is a book designed for the individual who wants a comprehensive one-stop shop for how diet truly impacts our health, and a myth-busting corrective to the poor information you’ll find on social media.

Preventative medicine

It wasn’t until I was studying for my master’s in nutritional research that I noticed the level of disconnect between nutrition education and our health. During this time, I spent twelve months working with the TwinsUK cohort, a study of more than 15,000 twins across the country. I was able to analyse millions of data points and further educate myself on various fascinating subjects, like whether diet impacts the risk of depression and other mental health disorders.

But throughout medical school, I kept thinking to myself: Isn’t it amazing how healthcare professionals only seem to care or act once someone is ill? Why don’t we help people to stop them from getting these illnesses in the first place? This led me towards preventative medicine and eventually becoming board-certified in lifestyle medicine, where we help educate people to make better lifestyle decisions and keep them from having to interact with the healthcare system in the first place.

Preventative medicine is a recognized and established medical specialty in the US, but it is still fairly small in the UK. I want to change that. I see this book as the beginning of a preventative revolution, one where we start taking our health into our own hands. We can learn so much about how to prevent and manage disease by thinking about what we put into our mouths. But first, I’ll tell you a little bit about how I came to communicate this message through social media.

Social media doctor

Being online was always a daunting concept for me. I was scared that social media was no place for medical professionals, and paranoid about being judged or aggressively confronted by the latest ‘Keto Karen’. These thoughts kept me away until the January 2021 COVID-19 lockdown in the UK, when I experienced a ‘light bulb’ moment.

I was spending ten-hour days in a hospital ward dedicated to COVID-19 patients, coming back exhausted each night to my small flat in the quaint city of Norwich. Like so many people during the pandemic I spent a lot of time alone, scrolling through TikTok in the evening, watching pranksters mess with drive-through employees or seeing people learn the latest dance trend. Then, one day, I stumbled across a video with 10 million views.

It was titled ‘lose 10lbs in 2 WEEKS!’ My bullsh** senses were already tingling. The video featured a woman dressed in the latest fitness gear, showing viewers how to craft a juice blend of cucumber, pineapple and lemon water that would supposedly aid with weight loss. Perhaps the most concerning part was the thousands of comments from viewers saying they were going to start the regimen that same day! I commented, pleading with people not to engage with this juice diet, only for my attempts to be engulfed by the virality of the video.

I remember feeling a volatile mix of amusement and fear as I watched medical falsehood after falsehood be perpetuated online. I’d feel almost traumatized when I saw what was trending in the health conversation (ten-day water fasts, ketone supplements, coffee enemas). Eventually, I felt compelled and morally obligated to do something in the name of health and science. I pondered for hours on how I could benefit social media from both a healthcare and personal wellness perspective. I wanted to reach more than just the patients I saw each day at the hospital. And perhaps through my efforts, I could even help to decrease the number of people in hospitals altogether.

I was sure that I could make a difference, if only I had a large enough platform to fight back against the pseudoscience devil laughing hysterically at me, daring me to make my move. So, I dipped my toes in the murky waters of social media and started recording humorous videos, just to get a flavour of how the public would respond. I covered a range of themes, like the struggles of working out during lockdown and making the life-changing decision of whether to ‘bulk’ or ‘cut’. My early posts weren’t always calculated or precise, but those initial few weeks allowed me to become comfortable putting myself out there in the public eye. My anxiety slowly diminished as I strategically planned my first educational video titled ‘Stop telling people a calorie is a calorie’ and then posted it.

Just a few months later, I was getting tagged in hundreds of videos each and every day, with requests for feedback on all kinds of health- and nutrition-related topics. That’s when I realized I’d found my calling. My audience wanted me to debunk these fearmongering health ‘gurus’, breaking down the research to sift fact from fiction, and I was only too happy to oblige.

How to use this book

Saturated Facts has the same goal as my social media posts – to myth-bust, inform and educate. It isn’t about me. It’s about empowering you to make informed decisions about your own health, underpinned by real nutritional research.

Let me ask you something. If I took you aside and said: ‘If you take this tablet every day, your risk of dying prematurely will decrease by 20 per cent’, would you be interested? But wait – it gets even better. If you take two of the tablets, your risk of dying prematurely will decrease by a further 20 per cent. Sounds too good to be true, right? And yet it actually doesn’t stop there, because you could take four of these tablets daily, and each additional one would reduce your risk of dying early further still. You’d probably bite my arm off.

Well, guess what? Those ‘tablets’ really exist, and they each represent 1,000 steps of walking. Compared to no steps, a systematic review of seventeen studies found that walking just 1,000 steps a day decreases the risk of dying by 6–36 per cent over the ten-year follow-up period.3

The same dose-dependent relationship can be said of specific foods and patterns of eating. In fact, what we put into our mouths is arguably even more important for health and longevity. And so, through this book, I am going to prescribe you something life-saving. The only difference here is that the medicine doesn’t come from a pharmacy – you can buy it yourself in the supermarket. The benefit of this prescription won’t be seen within hours or days like in hospital, and nor does it replace life-saving pharmaceuticals. But this ‘pill’ will help to prevent you needing those pharmaceuticals in the first place, and will enable a better recovery if you were ever to need them.

Many so-called professionals misrepresent information to substantiate whatever narrative they may profit from financially. This is often seen with people who promote intermittent fasting or the ketogenic diet, for example. I, on the other hand, absolutely do not care which dietary habit you choose to follow. My passion is ensuring that your choice is an informed one.

That is my sole purpose with this book. No nonsense. No BS. No ‘detox cleansing powders’. I will use my expertise in human physiology, health and research analysis to debunk a lot of the common wellness claims we all see circulating online, and give you the real low-down on nutrition, weight loss and health. This is a manual for everything you need to know about the role that nutrition plays in our health. And, boy, is it a BIG role! I will critically review the latest scientific evidence and explain what practical steps we can take to optimize our health.

I hope that this book will enable you to navigate your way through this world of saturated facts. So, without further ado, let’s tackle some of the most prevalent diet myths we see today.




Part One



COMMON DIET MYTHS




Truth and Lies

From the notion that carbs make you fat, to the widely held belief that intermittent fasting is the cure to the obesity crisis, our understanding of nutrition is often clouded by a torrent of half-truths and misunderstood science. This chapter will illuminate the twisted corridors of dietary folklore, unmasking the most pervasive myths that have woven their way into the fabric of our dietary habits. Together, we’ll debunk common diet myths and reveal the powerful, health-promoting truths that lie beneath them. Strap in and prepare to have your food beliefs flipped, stirred and healthily sautéed as we venture forth into the realm of dietary reality.

Diet myth no. 1: Carbs are best avoided

Far back in the hallowed halls of history, there emerged a dietary approach that would come to defy convention, spark debates and kindle a nutritional revolution: the ketogenic diet. It all began when, over 2,000 years ago, the ancient Greeks discovered that fasting could reduce the frequency and intensity of certain kinds of seizures. It was a first, vague hint of the therapeutic potential of a metabolism not fuelled by carbohydrates, though it would take many centuries before this understanding was refined into a practical treatment.

Fast-forward to 1921, when Dr Rollin Woodyatt, an endocrinologist, discovered that fasting produced not only glucose, but also two other compounds, namely acetone and beta-hydroxybutyric acid. He realized that these are what we now know as ketone bodies – the namesake of the ketogenic diet. A couple of years later, in 1923, a man named Dr Russell Wilder proposed the ketogenic diet as a less drastic alternative to fasting, to treat pharmacoresistant epilepsy in children. Much to his delight, it worked.1

More recently though, the diet has been advertised as a weight-loss wonder relevant to anyone looking to lose a few pounds, as well as a treatment for type 2 diabetes. The ketogenic diet is typically characterized by high fat, adequate protein and very low carbohydrate intake (<20g). Low-carb, high-protein diets often gain attention in the fitness world – the paleo and Atkins diets fit into a similar category – but a true keto diet centres on fat, which accounts for up to 90 per cent of total energy. The keto diet aims to force your body into using a different kind of fuel. Instead of using glucose drawn from carbohydrates, it relies on the ketone bodies that are produced by the liver when stored fat is broken down, hence the name ‘keto’.

When carbohydrates are broken down into glucose molecules, the main role of insulin is to transport glucose out of the blood into neighbouring cells. Here it can act as an immediate energy source for cells, or it can be stored as glycogen or fat when glucose is abundant. Simultaneously, insulin signals to the body to stop breaking down fat so it can focus on the energy coming in.

Those who promote the keto diet have grasped hold of this science but misunderstand it at the cellular level. Their theory goes: carbohydrates cause insulin levels to rise, insulin promotes fat storage and prevents fat breakdown independent of calorie intake, thus people gain weight and become hungrier. Many low-carb advocates refer to this as the Carbohydrate-Insulin Model of Obesity (CIM). While at some level it would appear to make sense that suppressing the hormone largely responsible for fat storage would be the key to weight-loss success, unfortunately the strongest of metabolic ward studies (where participants are admitted to a heavily controlled ward) prove otherwise.2 When protein and calories are matched in both diet groups, although you’ll see rapid weight loss from the loss of water from going keto (as 1g of carbs carries with it 3–4g of water), low-carb diets don’t offer superior fat-loss effects over higher-carb diets.

Understanding weight gain

When it comes to understanding weight gain, scientists have two main theories. One is called the Energy Balance Model (EBM), and the other is the Carbohydrate-Insulin Model (CIM). Both theories propose that weight change happens based on the law of thermodynamics. Simply put, if you consume more energy (calories) than you burn, you gain weight.

According to the EBM, which most scientists agree on, the main reason people gain weight is that they eat too many calories, no matter what kind of food these calories come from. Factors that influence someone’s calorie intake include: food processing level, taste, water content of food, fibre and so on. On the other hand, the CIM theory suggests that it’s not just about how many calories you eat, but what type of calories. Specifically, it claims that eating carbohydrates makes your body release the hormone insulin. Insulin helps your body store fat and makes you want to eat more, which leads to weight gain.

However, people who promote low-carb or keto diets may have fundamentally misunderstood the CIM. I’ve heard it said that eating carbohydrates stops your body from burning fat, no matter how few calories you eat. This is not accurate. The CIM doesn’t dispute the law of thermodynamics or the idea that consuming too many calories leads to weight gain.3 Instead, it suggests a slightly different sequence of events. According to the CIM, eating carbohydrates leads to hormonal and cellular changes that make you eat more, and therefore you gain weight. It’s like when a child goes through a growth spurt. The body’s changes prompt the child to eat more as they grow, not before.

In a nutshell, both theories agree that consuming more energy than you burn leads to weight gain. The EBM suggests any excess calories can cause weight gain, while the CIM suggests that carbs might lead to hormonal changes that make you eat more, causing weight gain. However, in the following section we’ll explain why you don’t need to fear carbs and why the ketogenic diet is overall not a sensible approach for most.

Why carbs aren’t the enemy

If carbs were really the problem, then wouldn’t vegetarians and vegans who typically rely much more on carbohydrate-rich foods for nourishment suffer from a higher incidence of obesity, heart disease and diabetes? In fact, almost every large-scale population study that assesses dietary patterns points to a consensus that high-carb plant-based eaters have lower body weights, BMIs and risks of chronic disease. Just take the European Prospective Investigation into Cancer and Nutrition Oxford (EPIC-Oxford) study that assessed tens of thousands of people as one example. It found that, on average, vegans have far lower BMIs compared to meat eaters.4

A European meta-analysis of over 800,000 people found that vegans and vegetarians had a 15–21 per cent reduced risk of cardiovascular disease.5 The same can be seen among the five longest-living populations in the world – referred to as the ‘Blue Zones’. Inhabitants of these areas (which include Okinawa in Japan, Sardinia in Italy, and the Greek island of Ikaria) reach the age of 100 at rates ten times higher than people in, for example, the US as a whole,6 and one thing they’ve got in common is that they’ve thrived on plant-based, carb-centric diets (which are rich in whole grains, greens, potatoes and beans) for centuries.

The issue with the carbophobic mindset is that it doesn’t distinguish between refined, heavily processed carbohydrates like sweets, white breads and chocolate eclairs and nutritious and beneficial sources such as fruit,7 whole grains8 and legumes9 (which are all independently linked to a neutral or reduction effect in weight). Obviously not all carbohydrates are equal, and there are many nutritious and filling options to choose from.

Following a ketogenic diet can have some benefits for certain people. It is clearly an effective strategy for losing weight in the short term, and also for managing type 2 diabetes.10 Within the first 6–12 months of starting the ketogenic diet, we tend to see decreases in body weight and blood pressure, and beneficial effects on certain liver markers such as triglycerides and HDL (the ‘good’ cholesterol).11 However, the aforementioned effects are generally not seen after twelve months of therapy, and there are several pretty drastic downsides to this way of eating.

The risks of a keto diet

Firstly, if you’re not eating a wide variety of vegetables, fruits and grains, you’ll be at a much greater risk of nutrient deficiencies such as vitamins B and C, selenium and magnesium, which could lead to fatigue, muscle weakness, mood changes and ulcers.12 Secondly, a diet is only useful if you can actually stick to it. Many of us will have direct experience of or know someone who has tried the keto diet, lost a significant amount of weight but subsequently put it back on, only to repeat the dieting cycle over and over again. The undeniable fact is that the desire for carb-rich foods eventually wins out for most. We could save ourselves a lot of time, money and stress by learning how to incorporate more nutritious sources of carbohydrates into our diet – ones that would aid a weight-loss or healthful journey – instead of vilifying them. Viewing whole food groups as either ‘good’ or ‘bad’ falls under the term ‘dichotomous beliefs’ and has its own detrimental effects, which we’ll cover in the chapter on ‘Weight Loss: Achieving Sustainability’.

Arguably the most serious consequence of the ketogenic diet, though, is its effect on the liver. With so much fat to metabolize, the diet has the potential to negatively impact liver functionality and make any existing liver conditions worse. While restricting an entire macronutrient could aid in short-term weight loss, thus benefitting overweight individuals with weight-loss-associated health improvements, going keto for any prolonged period of time can have dire consequences. In one tightly controlled ketogenic feeding trial, where all meals were provided to normal-weighted women, the subjects had their urine, blood and ketone body levels tested to assess dietary adherence.13 Following four weeks of the ketogenic diet, deleterious effects were observed on blood lipid profiles, in particular worsening LDL (‘bad’ cholesterol that is highly atherogenic, i.e. promoting the formation of fatty deposits in the arteries) and Apolipoprotein-B (the protein that carries LDL around the body and deposits it in arterial walls) – markers that are strongly linked to increased cardiovascular disease.fn1, 14

Until recently, most medical findings on low-carb keto-style diets have only been from short-term controlled trials, which has allowed keto advocates to fend off concerns. However, we are now starting to see the potential harmful effects of this diet play out in long-term observational research. In one study which spanned a decade, data from almost 500,000 people in Japan, Greece, Sweden and the US, with differing dietary patterns, was pooled together. Researchers found that people following diets that were lower in carbohydrates had a 22 per cent increased risk of earlier death, a 35 per cent increased risk of cardiovascular-related death and an 8 per cent increased risk of death from cancer, compared to those following higher-carb diets.15 A major reason for these health effects was not so much the absence of carbohydrates per se, but the food choices that were used to replace those calories. These typically appear to have included animal foods high in saturated fats such as red meat and butter, combined with a lack of foods rich in polyphenols and fibre such as vegetables, fruits and whole grains. That’s not to say it’s impossible to have a ‘healthy keto’ style diet. Hypothetically, if you were to consume lots of high-fibre, low-carb vegetables and unsaturated fats from nuts, seeds and fatty fish in place of red meat, that would likely counteract many of the associated health risks.

The bottom line: The ketogenic diet can be a reasonable short-term strategy for weight loss, management of type 2 diabetes and other metabolic derangements. However, there are consistent downsides related to continued adherence – notably its impact on liver and cardiometabolic health – which mean it is typically not an optimal diet for long-term health.

Diet myth no. 2: Intermittent fasting is just calorie restriction

Intermittent fasting (IF) is an eating pattern where a person alternates between periods of fasting and eating. There are many variations of IF, including alternate-day fasting (ADF) and intermittent energy restriction, where you consume, say, 25 per cent of your normal calorie allowance on three days of the week. However, people will probably be most familiar with the 16:8 or 20:4 methods, which dictate how long you fast for per day (i.e. 16 or 20 hours of fasting, and either 8 or 4 hours of eating).

The premise is that, as ancient hunter-gatherers, we would often go through long periods when food was scarce; and as a result, our bodies are very well adapted to coping with fasting. Common claims for IF’s benefits include the body slowing down into ‘repair mode’ and turning on something called autophagy, which acts to clear out damaged cells and induces life-preserving changes. There is also the idea that fasting keeps insulin levels to a minimum, which allows the body time to burn fat.

According to a survey by the International Food Information Council, IF has become the most popular diet in America, with multiple studies supporting its efficacy for weight loss. As the popularity of IF grows, new methods and subtypes arise, creating even more unanswered questions. However, despite numerous variations arising, it appears that the vast majority of the benefits of IF are simply attributable to the calorie deficit imposed.fn2, 16

It is worth mentioning that in a few specific scenarios, however, IF does appear to be superior to a simple caloric restriction wherein a person eats fewer calories but at whatever time of day they like. To preface the chrononutrition chapter later, which is about the science of meal timing, the first scenario to consider is when a person allocates their eating window to the earlier part of the day – also called early time-restricted feeding (eTRF). The most rigorous and controlled feeding trial on this topic was completed in 2018. Eight men with pre-diabetes underwent a five-week study in which all meals were provided, and this was designed to keep subjects the same weight. The meals had to be eaten under supervision at prescribed times.17 Each man was randomized a six-hour feeding window that ended before 3 p.m., or a twelve-hour feeding window that included eating late into the evening (which represents most people). The study found that those who stopped eating at 3 p.m. had improved insulin sensitivity, beta-cell responsiveness (the cells within the pancreas that are responsible for releasing insulin), blood pressure, oxidative stress and a reduced appetite. These results suggest that confining your meals to the earlier part of the day may aid in blood glucose regulation, cardiovascular health and weight management. What makes this study revolutionary is that it was the first study ever to demonstrate that eTRF improves aspects of cardiometabolic health independent of weight loss. These findings have been solidified by many free-living studies cited in the chrononutrition chapter (see page 101). So, it appears that IF can have inherent benefits for aspects of cardiometabolic health when the eating window is confined to the earlier part of the day.

Another promising field of intermittent fasting research that is slowly emerging is the concept of autophagy and how it relates to cancer. It might help here to imagine our bodies as a bustling city, where everyday waste and old buildings regularly need to be cleared away for new construction. This is similar to the process of autophagy. It’s like our internal recycling and garbage disposal system, breaking down old, damaged cells and creating new, healthy ones. Autophagy helps keep our bodies running smoothly, just as a clean city is more efficient and pleasant to live in.18

Scientists have observed that activities like sleeping, exercising, and eating fewer calories can rev up the process of autophagy, but fasting might have its own unique way of turning up the dial. Studies in rodents have shown that fasting for more than twenty-four hours can reduce levels of a molecule called insulin-like growth factor-1 (IGF-1).19 This is interesting because lowering IGF-1 appears to encourage the body to make more stem cells, which could potentially be helpful in managing cancer. Regular calorie restriction, without fasting, doesn’t seem to have the same impact on IGF-1 unless protein is also reduced in the diet.20 There’s some early evidence in humans that prolonged fasting might make chemotherapy less toxic and slow tumour growth in certain cancer patients,21 although importantly the evidence isn’t yet strong enough to make a broad recommendation. There are currently several large studies happening that are investigating this further, though, so we’ll need to stay tuned for those results.

Nonetheless, it’s important to remember that fasting, especially for extended periods, isn’t without its risks. In particular, prolonged fasting can lead to cachexia, which is like a severe drought that causes the dangerous wasting away of muscle and fat. For cancer patients in particular, getting enough nutrition is crucial. In fact, about one-third of cancer patients die due to heart or lung failure as a result of cachexia, which is why extended fasts should only be done if your healthcare team gives you the green light.

In short, the connection between intermittent fasting, autophagy and cancer is an important area of research that’s unfolding. As we wait for more results, it’s essential to remember that any changes to diet, especially in the context of a disease like cancer, should be guided by healthcare professionals.

The bottom line: Intermittent fasting is a perfectly viable strategy to aid weight loss and the management of type 2 diabetes and other metabolic diseases. The majority of IF’s benefits are largely down to simple caloric restriction – however, there are some scenarios in which IF appears superior to regular dieting. These include eTRF being more beneficial for metabolic health, appetite and weight loss, as well as evidence suggesting benefits for prolonged fasts in specific cancer-treatment protocols. That being said, engaging in IF has been associated with greater eating-disorder symptomology, so if you struggle with hard ‘food rules’ then it likely isn’t advisable for you.22

Diet myth no. 3: A vegan diet is always healthy

Walk into any plant-based café or restaurant these days and you’re inundated with a vast range of options, from vegan mac ’n’ cheese and ‘bleeding’ beetroot burgers, to vegetable katsu curry and Kentucky fried chick’n. Veganism no longer means a dry, sad bowl of lifeless lettuce leaves, soggy tofu and a few unseasoned edamame beans.

One in five people in the UK now identifies as vegan, and plant-based alternatives are becoming ever more popular. The vegan food industry is valued at over $26.8 billion, and is set to surpass $65 billion by 2030.23 Even those who aren’t prepared to give up their steak or breakfast bacon any time soon are reducing their intake of animal products, with a third of British consumers now having regular ‘meat-free’ days, and almost one in three of us regularly buying plant ‘milks’ (even though plants don’t lactate). Widespread movements and initiatives such as Veganuary in the UK have led many major brands, such as KFC, McDonald’s, Greggs and Pizza Hut, to offer vegan alternatives. The argument goes that eating a plant-based diet will stop animal suffering, save the environment, improve our health and add years onto our life expectancy. But is veganism really the holy grail for us and the planet?

As with those who follow keto diets, vegans typically have lower BMIs and a reduced risk of heart disease and type 2 diabetes. A large component of these benefits is simply due to plant foods being less calorically dense, with greater levels of fibre and micronutrients, thus making it harder to overeat and become overweight. Many studies have also looked at the effects of a plant-based diet on health and longevity, but this is heavily context dependent. A meta-analysis of forty observational studies including over 190,000 people found that vegans consume less saturated fat and have lower BMIs, waist circumference, LDL, blood pressure and blood glucose compared to their omnivorous counterparts.24 This is why other analyses of multiple studies have shown vegans have a 10 per cent reduced risk of cardiovascular disease.25

However, ‘unhealthful’ plant-based diets, which are rich in refined grains, potatoes, sweets and added sugars – and which contain lower levels of fibre, unsaturated fats and antioxidants – lead to an increased risk of cardiovascular disease. In the analysis of several large studies from Taiwan, the vegan diet was not found to be superior for cardiometabolic blood markers compared to the meat-eating controls. This may have been related to the fact that the staple Taiwanese diet is rich in rice, vegetables such as broccoli, asparagus and carrots, and noodles and soups, as well as seafood and meat.

Context matters. If you’re switching to a vegan diet from a standard Western diet that is full of ultra-processed snacks, fried meats and hyper-palatable and overly sugary pastries, then of course you’ll improve your health and feel much better – even if your vegan diet isn’t picture-perfect. The inevitable increase in vegetables, fruits, legumes and grains will do wonders for your overall health, although your gut might struggle to begin with (we’ll talk more about that in the gut microbiome chapter). But when you compare the diets of a ‘healthful’ vegan to a healthful omnivore following something like the Mediterranean diet (MD) in a controlled setting, then the results aren’t as glaringly obvious.

In one study, twenty-four healthy young adults followed a four-week vegan or Mediterranean-style diet ad libitum (which means they ate until they were satisfied).26 Both groups made dietary changes that led to reductions in saturated fat and increases in fibre. While those on the vegan diet reduced their cholesterol and body weight to a greater extent, the Mediterranean diet was stronger in improving microvascular function (blood vessel health). This is probably due to relative increases in polyphenols, as they are found in olive oil, and vegetables rich in nitrates, such as leafy green veg and beetroot, which vasodilate (widen) our vessels. Similarly, researchers concluded that while both diets may offer cardiovascular risk-reduction benefits, the MD appears to be superior in this respect, due to improvements in vasodilatory ability.

The twelve-week CARDIVEG (Cardiovascular Prevention with Vegetarian Diet) Study was similarly balanced in its findings, comparing the MD to a lacto-ovo vegetarian diet. While both reduced body weight and fat mass, the vegetarian diet was more effective in lowering LDL, whereas the MD led to a greater reduction in triglyceride levels.27

Truthfully, almost any dietary pattern can be done well or poorly (excluding ones that restrict multiple food groups, such as the carnivore diet). A vegan diet that prioritizes health will be low in ultra-processed low-fibre plant substitutes, while emphasizing whole grains, fruits and veggies, and adequate amounts of protein from soybeans, tempeh, edamame and wheat-based proteins. It will also prioritize a healthy amount of unsaturated fatty acids from beans, nuts, oils and seeds.

Vegan diet considerations

There are a few areas in which vegans need to be particularly mindful about their dietary choices. One is the increased risk of nutrient deficiencies in vitamin B12 and iron, which are typically found in greater concentrations in animal products and are harder to come by in plants and grains. Vitamin B12 deficiency (characterized by tiredness, mood swings and tingling in the arms and legs) is common among vegans, and the risk is especially high if you don’t take a B12 supplement.28 Iron is essential to make haemoglobin, which carries oxygen around the body, and vegans tend to have lower iron stores and a higher prevalence of iron-deficiency anaemia.29 This is because the iron found in legumes, leafy greens and nuts (non-heme iron) isn’t very bioavailable (only 1–10 per cent is absorbed).30 As such, people who follow a vegan diet need 1.8 times the recommended daily intake (RDI) compared to those who eat meat. Plant foods loaded with iron include red kidney beans, which have around 6mg per cooked cup (35 per cent RDI), and 6oz of tofu provides 2.5mg (14 per cent RDI).

Perhaps a bigger concern is the rise in veganism among children. While it is possible to have healthy vegan children, it isn’t easy and there are serious consequences if you get it wrong. Studies have shown that children raised on a vegan diet are often smaller and have low levels of certain nutrients such as riboflavin and B12. Extreme instances of such deficiencies have led to high-profile deaths.31 Some countries, such as France, have passed laws stating that raising a child as a vegan is criminal neglect and that all school meals must contain both meat and animal products. As veganism becomes more popular in adolescents, emerging evidence suggests that about 50 per cent of patients with anorexia nervosa have tried some form of vegetarian- or vegan-style dieting.32 Psychologically, it’s been suggested that a vegan lifestyle could further simplify the lives of people with an eating pathology in terms of providing clear dos and don’ts, which may allow worsening mental restrictions to arise under the guise of ‘choosing’ to be vegan.33

The bottom line: The vegan diet can be done extremely well if packed with minimally processed, whole plant foods, but it is essential to watch out for certain issues. Make sure to consume lots of B12-fortified foods such as plant milks, breakfast cereals, spreads and soy products, and take a B12 supplement just in case. Iron-rich foods include fortified cereals, beans, lentils, cashew nuts and chia seeds. If you’re aware that your relationship with food isn’t ideal, or that your health anxiety overburdens you at times, it probably isn’t wise to follow a vegan diet.

Diet myth no. 4: Animal protein is better than plant protein

Protein quality often comes up in debates between the vegan and omnivorous crowds, especially in the fitness community. The belief that animal proteins are simply superior is an all too controversial and emotional topic for many. People argue that proteins derived from animal sources such as meat, fish, eggs and whey (dairy) are ‘complete’ proteins, as they contain all nine essential amino acids in adequate amounts, whereas only a handful of plant-based proteins – such as soybeans, peas and quinoa – come close. In addition, plant-based sources contain fibres that impede the access of enzymes to proteins and can induce a decrease in protein digestibility.34 The major difference between animal proteins and plant proteins, however, is that the nutrient leucine is available in significantly higher quantities in animal proteins.

Leucine is the most important amino acid for muscle building, and it is largely responsible for stimulating muscle protein synthesis (muscle-building response).35 The other concern among the fitness community is that plant proteins aren’t as protein-dense per calorie compared to animal proteins – meaning in order for hefty ‘gym bros’ to reach their 200g protein intake for the day, for instance, they’d need to chomp down six entire blocks of tofu or eleven cups of lentils. Compare that to the much more manageable three medium-sized chicken breasts, two eggs and a pint of milk for an omnivore.

This all being said, when studies directly compare a high-protein plant-based diet (>1.6g/kg) with an omnivorous diet, there don’t appear to be significant differences in muscle growth or strength.36 However, it should be highlighted that these studies are short-term, and because building muscle is a long-term process, finding statistical differences over the short-term proves to be difficult, therefore, we don’t know for sure that a high-protein plant-based diet leads to similar muscle-growth outcomes over the long term.

When it comes to the nutritional quality of animal and vegan proteins, there are other aspects to consider, too. While there are notable differences between the absorption rates of plant and animal proteins, these are likely to be negligible providing you eat enough protein overall. What ‘enough’ means we don’t really know, but generally, the higher the better. To assess how much of a nutrient we can access in a particular food, we use bioavailability data. This is based on scoring scales such as the Digestible Indispensable Amino Acid Score (DIAAS), which assesses the digestibility and absorbability of feeding raw plant proteins to pigs.37 While human digestive tracts are much more similar to those of pigs than of rats, ultimately we aren’t pigs (well, most of us aren’t, anyway) and so it isn’t an exact science.

When we assess properly prepared plant proteins in humans, where you soak, sprout or cook them prior to consumption, the differences in bioavailability compared to animal proteins are much smaller. We need to also acknowledge the nutritional differences between these foods. For example, lentils are rich in unsaturated fats, phytonutrients and fibre, all of which are extremely health-promoting, compared to a rib-eye steak which, although much more protein-dense, is rich in saturated fat and low in fibre. When we discuss protein quality, we should consider the effect that protein-rich foods have on overall health, not just their ability to grow your bicep an inch. On the other hand, in the context of an elderly population who don’t eat enough protein due to a declining appetite, and who may have poor accessibility to different foods due to geographical location or low income, then lean animal proteins low in saturated fats are likely superior for general health and for muscle retention.

The bottom line: If you have adequate access to food, sufficient income and are able to eat a sufficient amount of protein from a mixture of plant-based foods (>1.6g/kg), then there probably isn’t a big difference in muscle-building properties between plant-based and animal proteins. That being said, with the exception of fatty fish and low-fat dairy products, minimally processed plant-based proteins are typically more health-promoting than animal proteins.

Diet myth no. 5: Producing meat is not harmful to the environment

Many people choose veganism because of environmental concerns. Unsustainable deforestation for agriculture, which cuts down up to 15 billion trees annually, is the main cause of biodiversity loss globally. This threatens our climate, as forests not only regulate rainfall and maintain soil quality, but also absorb carbon dioxide. Disturbing this system means stored greenhouse gases are released, contributing to about 10 per cent of global warming. Halting deforestation is key to addressing the climate crisis.

Among various agricultural practices, the meat and dairy industries are the most detrimental, due to the significant pollution, greenhouse gas emissions and consumption of fossil fuels, water and land which they require. Half of all habitable land worldwide is used for agriculture, primarily to raise livestock or grow their feed, which results in a large carbon footprint. Research indicates that transitioning to a plant-based diet could reduce the land required for agriculture by 75 per cent, freeing up space equivalent to all of North America and Brazil combined.38

Even without adopting a fully vegan diet, reducing our intake of red meat and dairy could substantially decrease agricultural land use, as this would lessen the need for pastures and crop farming. The reason is the inefficiency of energy transfer from plants to animals and then to humans. For instance, beef has an energy efficiency of only 2 per cent, meaning that only 2kcal of beef is produced for every 100kcal fed to a cow.39 Reducing red meat consumption can thus limit caloric loss and reduce the need for farmland, allowing for the restoration of natural vegetation and ecosystems.

But vegan diets aren’t necessarily healthy, despite what many people think. Most of the benefits are attributable to eating a greater variety and number of plants and fibre sources, which should be a target for all healthful dietary patterns. As is the case with any diet, veganism can be done extremely healthily or poorly. With the introduction of ultra-processed vegan ‘junk’ foods, simply switching to a plant-based diet doesn’t guarantee an improvement in health. An optimal dietary pattern should include a wide variety of plant-based foods, including whole grains, lots of fruits and veggies, adequate amounts of protein from soybeans, legumes, tempeh, edamame and wheat-based proteins, and a sufficient amount of unsaturated fatty acids from beans, nuts, oils and seeds. Regarding muscle gains, as long as you’re consuming >1.6g/kg of protein a day from a variety of plant-based proteins, you don’t need to concern yourself with missing out on much muscle. The intensity and progression of your workouts will always be more important regardless.

Even if you don’t want to become vegan, consider reducing your consumption of meat and dairy to have a tremendously beneficial impact on the environment and global warming. If everyone (who is fortunate enough to be able to) started cutting out meat and dairy just one day a week, we would all reap the benefits in the long run.

The bottom line: Vegan diets aren’t always healthy. They can be done very well or very poorly, depending on what plant-based foods you eat. However, they are always far more environmentally friendly. Reducing the amount of meat and increasing the amount of plant-based foods you eat (even only slightly) will have a beneficial impact in terms of sustainability.

Diet myth no. 6: The carnivore diet is healthy

The carnivore diet is a meat lover’s dream. Burger patties, eggs, cheese and steak dripping in butter? Sign me up! you might be thinking. In this diet plan, you eat meat or animal products for every meal. Think of it as the ketogenic diet on steroids. But unlike keto, which limits carbs and plants to a low level, the carnivore diet excludes all plant foods including vegetables, fruits, grains, legumes, nuts and seeds.

Adherents claim the diet improves mental clarity, raises energy levels, improves gut health and boosts the treatment of autoimmune and chronic diseases. Its recent rise to fame is somewhat attributable to an orthopaedic surgeon named Shawn Baker, who released the book The Carnivore Diet in 2018. Unsurprisingly, it is full of appeals to ‘ancestry arguments’, along with anecdotes of people miraculously curing their ailments through following the diet.

Appealing to ancestry or tradition is a type of logical fallacy, arguing that a practice or belief is correct or superior simply because it has been done for a long time. The overriding theme regarding the carnivore diet is that we should eat like strong hunter-gatherers and cavemen once did. If only these people knew that meat wasn’t the only thing we ate back then. The caveman diet in fact largely consisted of fruit, vegetables, leaves, flowers, bark, insects … and then some meat. I should probably mention that the New Mexico Medical Board revoked Baker’s medical licence in 2017.

Toxic plants?

Carnivore zealots often state that plant foods are toxic, because certain vegetables contain compounds such as lectins and phytic acid (found in beans, legumes and whole grains, said to damage the gut) or isocyanates (found in cruciferous vegetables, which are said to damage the thyroid).

In the interest of your time and sanity, let’s just debunk one of these so-called toxic compounds now. Phytic acid is typically referred to as an ‘anti-nutrient’ by proponents of the carnivore way, because it can decrease the absorption of minerals like iron and zinc.40 But that’s only one part of the story. Why leave out the fact that beans, for instance, contain a lot of zinc, and people who consume them aren’t typically deficient in these minerals? Or that simply cooking or soaking pulses reduces phytic acid content by 80 per cent?41 Not to mention that phytic acid actually has a lot of benefits. It reduces oxidative stress, serum cholesterol and renal stone formation, and decreases blood sugar responses by inhibiting the activity of amylase (an enzyme that breaks down carbohydrates into simple sugars).42 If phytic acid really was a problem, we would expect to see evidence of increasing disease risk in foods rich in phytic acid. Yet a meta-analysis of twenty-three cohort studies and randomized controlled trials (RCTs) on beans and health outcomes showed an 11 per cent reduced risk of cardiovascular disease, a 22 per cent reduction in heart disease, and even evidence for slowing down the growth of certain cancer cells.43 Beans might make you fart (if your gut isn’t used to them, or you have IBS), but at least you’ll be healthy while letting rip!

Toxic meat?

Ironically though, many compounds in meat can be considered ‘toxic’. For instance, did you know there is a small amount of formaldehyde in beef? Formaldehyde is a poison … so obviously beef is bad for you, right? On a similar note, choline is an essential compound for various metabolic processes, which is found in red meat and liver, but when we break down choline in the gut, it produces secondary metabolites, or by-products, called trimethylamine N-oxide (TMAO). TMAO has been shown to increase the risk of primary liver cancer in both rats and humans.44 Not to mention heme iron and heterocyclic amines (HCAs), with data showing these meat compounds have carcinogenic and atherosclerotic properties.45

Do you see how easy it is to pick a random compound in a food and claim it’s harmful to us? What matters is the dose. If you were to extract phytic acid from seeds, nuts and legumes and eat a ludicrous amount of it, or extract heme iron from beef and concentrate it in a pill form, then yes, it would likely have negative effects. However, this is entirely illogical, as these compounds aren’t consumed in isolation, and the foods in which they’re consumed contain a myriad of different nutrients that all affect health differently. Not to mention that the dosages of the ‘toxins’ found in plants are so small that they don’t have a harmful effect, they have a hormetic effect – the body beneficially adapts in response to a stressor.

There’s also a habit many of us practise every single day that increases inflammation in the body, causes oxidative stress and cellular damage and increases our blood pressure.46 It sounds bad, right? But I’m talking about exercise. Exercise is a stressor; but over time it causes the body to beneficially adapt to greatly benefit our heart, lungs, muscle, bone and brain. The same thing happens when you lift weights. Short-term damage, pain and inflammation occur from squatting heavy weights, but over the long term it leads to greater functionality, muscle size, strength and bone health. Similarly, it is thought that playing around in the dirt as a child allows the body to build immunity and reduces the risk of autoimmune and allergic diseases – termed the ‘hygiene hypothesis’.47

Moreover, plant ‘toxins’ aren’t even toxic, as the definition for a toxin (a poisonous substance) requires that it be harmful to the body at the dosages in question, which is absolutely not the case for the dosages found in food. Indeed, all the human evidence on plant foods and health outcomes, demonstrated in a study of ninety-six systematic reviews, shows that fruit and vegetables are overwhelmingly health-promoting, and substantially reduce the risk of cardiovascular disease, diabetes, liver disease, cancer, bone diseases and death from all causes.48

A Big Mis-STEAK

The potential negatives of the carnivore diet are alarming. As we’ve already seen in relation to the keto diet, excluding all plant foods while consuming an abundance of red meat and saturated fat is a terrible idea for your health. Evidence from over 171 research studies found that consuming more than 50g of red meat per day increases your risk of colon cancer by 21 per cent.49 The amounts that red meat is consumed in a carnivore-style diet would far exceed this threshold, rendering the true increase in cancer risk unknown. Not to mention that when saturated fat intake exceeds 10 per cent of total energy (roughly 25–30g), the direct increase in cardiovascular disease events is huge! This is demonstrated in a meta-analysis of fifteen controlled human trials showing that reducing saturated-fat intake reduces combined cardiovascular disease events by 21 per cent.50

One anecdote demonstrates this perfectly: Michael Reilly (who goes by the handle @TheCarnivoreKid on Twitter) was a young man with a family, feeling on top of the world. He had washboard abs, and enjoyed cardio training and lifting weights five times a week. In December 2021, though, he was found to have three blocked arteries and heart disease, and he suffered a stroke.

How did this come about? He had been on a low-carb carnivore-style diet since 2016, with an LDL cholesterol of >190mg/dL. Fortunately, triple-artery bypass surgery saved his life. If you’re considering the carnivore diet, remember Michael’s story. You can’t ‘feel’ LDL particles in your arteries building up plaque. You can’t ‘feel’ carcinogenic processes occurring in your gut. You can’t ‘feel’ systemic inflammation creeping up on you and damaging cells throughout the body. These things spring up on you, and before you know it, it’s too late.

The bottom line: The carnivore diet is an extremely restrictive and unhealthy dietary pattern. The mechanistic basis which advocates rely on largely stems from animal or cell-culture studies, yet they choose to ignore the irresistible amount of human evidence showing that the consumption of plants improves health. Long-term data illustrating the health risks of the carnivore diet will likely be published in the next ten or so years, and as it is even more restrictive than the keto diet, I can’t believe the prognosis will be good. Until then, don’t bet your life on it. It’s not worth it.

Diet myth no. 7: The Mediterranean diet is overhyped

When we think of a ‘diet’ these days, we usually think of some kind of restriction that will help us reach a specific outcome, such as weight loss. The Mediterranean diet (MD) couldn’t be further from that. Rather, it encourages an eating pattern that includes the food staples of people from countries surrounding the Mediterranean Sea, such as Greece, Spain, Italy and France. One important aspect of this way of eating that is often forgotten is the focus on community. Think of wide table spreads with family and friends laughing and sharing food; this sort of eating does wonders for your psychological health, and goes a long way to helping your physical health, too. It’s not just the food we consume, but the social situation impacting our psychology which has an overall positive effect on our health.

The key principle of the MD emphasizes a majority plant-based eating approach:


	A diet loaded with vegetables, fruits, whole grains, legumes, nuts and seeds, which are minimally processed.

	Olive oil as the principal source of fat.

	Cheese and yoghurt, consumed daily in low to moderate amounts.

	Fish and poultry, consumed in low to moderate amounts a few times a week.

	Red meat consumed infrequently and in small amounts.



Eating this way leaves little room for processed fare. When you look at a plate of food it should be bursting with colour and contain a variety of different foods.

The MD has repeatedly demonstrated heart-healthy results in both observational and controlled studies. One meta-analysis of forty-one studies showed that those who most adhere to the MD had a 21–38 per cent lower risk of cardiovascular disease versus those adhering the least.51 It’s also been shown to be effective at helping people lose weight, which is largely attributable to its emphasis on minimally processed, nutritious foods and on all foods in moderation.52

However, this way of eating can become expensive and is not always an option for everyone. Many people are forced to buy ‘processed’ foods or ready meals due to food insecurity, the cost-of-living crisis, the lack of healthful food policy by governments to keep unprocessed foods more affordable, and a lack of accessibility or time. But remember one thing: just because you consume processed foods, that doesn’t automatically mean you’re destined for poor health. Many affordable, commonly demonized processed foods are great for you, including canned beans, protein powders, soy milk, frozen vegetables, nut butters, tofu, canned fish, hummus, rotisserie chicken, pre-cooked rice, and lentil and pasta packs.

The bottom line: There’s very little negative to say about the MD apart from its potential to be expensive. It’s a fantastic health-promoting dietary pattern and encompasses most of the dietary principles for preventative health we discuss in this book.

Diet myth no. 8: Your blood type matters when it comes to dieting

The year 1996 saw a popular book published that claimed people can become healthier, live longer and achieve their ideal weight by eating according to their blood type. It argued that a person’s choice of condiments, spices and even exercise should all depend on their blood type. The book was a bestseller and led to a rush of people researching their blood type, revising their grocery lists and changing how they ate.

The book’s claims included that people with type O blood should eat seafood, broccoli and red meat and perform high-intensity aerobic exercise to lose weight, while those with type A should consume vegetables, pineapple, olive oil and soy to achieve the same effect. Let’s just end this here and now. A systematic review in 2013 scoured the depths of medical journals to find any evidence for the efficacy of this diet and came up with … nothing.53 More recently, studies in the last ten years show that adherence to the blood-type diet can improve certain health markers, but those benefits are completely unrelated to any one individual’s blood type.

The bottom line: While some of the suggestions within blood-type dieting (like eating more broccoli) could improve your health, that has absolutely nothing to do with your blood type. As with many popular diets, it’s just another made-up, unsubstantiated hypothesis easily dismissed by real evidence.54

Diet myth no. 9: Alkaline foods are better than acidic ones

The alkaline diet is centred on the theory that the root cause of disease is excess acidity in the body. Therefore, to treat and cure disease (including, supposedly, even cancer), ‘acid-forming foods’ like meat, fish and lentils should be avoided and replaced with ‘alkaline-forming foods’ like fruit and vegetables. Robert Oldham Young is widely regarded as the founder of this diet, having published several books on the topic – including The pH Miracle, which sold millions of copies. He claims that, on digesting food, you produce either acidotic or alkalotic by-products, which influence disease and cancer risk.

However, it’s practically impossible for diet to impact blood pH, because of acid-base homeostasis. It’s crucial for our blood to remain within a very narrow pH range (7.35–7.45);55 if our blood falls out of this range, it can be fatal, as in diabetic ketoacidosis or heart arrhythmias from alkalosis. This is why our body regulates blood pH through mechanisms such as: breathing out CO2 (acidic), kidneys producing bicarbonate (alkalotic), or excreting acid through urine. As such, food literally cannot change our blood pH.

A systematic review in 2016 found one study on the alkaline diet, and unsurprisingly concluded that there is no evidence to support it.56 There’s recent evidence showing that the dietary acid load could slightly affect bone mineral density, but this depends on how the acid load is measured.57 This is likely due to a difference in the nutritional components of food and not its ‘acidity’. Oh, and it’s probably a good idea to tell you that, in 2017, Mr Young was convicted for illegally practising medicine on people at his ranch, without a licence.

The bottom line: If you are considering rejecting evidence-based medical therapies in favour of the alkaline diet as a treatment for cancer (or any other disease), just don’t. While there is some evidence that certain diets can slow the progression of cancer, or work as a supervised adjuvant treatment with chemotherapy, diet cannot cure cancer. Many people could benefit from increasing their fruit and vegetable intake, but that has nothing to do with alkalinity.

Diet myth no. 10: Detox diets can be trusted

Before it was co-opted in the recent wellness craze, the word ‘detox’ was reserved for a medical treatment to rid the body of dangerous, often life-threatening levels of alcohol, drugs or poisons. I can recall several of my patients coming into hospital hallucinating as a result of various concoctions of street drugs and unknown substances they had injected into their bodies. These patients would undergo medical detoxification, which involves specialized drugs and therapies to help protect the body while it attempts to flush out the harmful compounds. One product we give to patients who have overdosed is activated charcoal – it binds to toxins in the stomach, preventing their absorption.58

The detox protocols now being championed by the wellness industry come in all shapes and sizes, including juice cleanses, supplement pills, detox teas, and heavy metal and even parasite cleanses. The millennial need to detox seems to be born out of our obsession with purity and the guilt we feel for living a fast-paced, sometimes hedonistic lifestyle that makes us feel tired and drained. The concept that a few drops of liquid detox can fix years of stress, alcohol, poor sleep and living life at 100 miles an hour is very appealing, for sure. This narrative promotes the idea that our environment or lifestyle is ‘toxic’, and that we need to manually cleanse ourselves to be healthy. It’s appealing because it plays on people’s desires to find a quick fix for everything, as opposed to focusing on the lifestyle changes necessary to see a meaningful difference in the long term.

I’m not for one second suggesting that we can’t support our bodies in the detoxification process by eating well and exercising. However, the human body has many sophisticated mechanisms by which it detoxes itself, and these mechanisms are far smarter than any solution you can conjure up. Your liver, kidneys, bowel, skin and lungs all play an essential role in detoxification.59

Importantly, almost all the claims made by companies and advocates selling ‘detox’ products are entirely unsubstantiated. No, they won’t cure your autoimmune disease, depression, autism or ADHD (ironically, their phrasing unhelpfully stigmatizes people living with these conditions, labelling them as ‘impure’ or ‘toxic’). No, they won’t fix your skin or gut issues. Although there is some evidence that ‘heavy metal detox’ products can remove some minerals from your body, they don’t distinguish between essential and non-essential minerals, and they’ve been shown to diminish levels of sodium and calcium.60 Finally, even if some unwanted minerals were extracted, there is no evidence that this process effectively treats any medical condition or presentation.

The bottom line: Any manifestation of a ‘detox’ diet or product is likely unregulated if not an outright scam, and potentially very dangerous. The body is well equipped to dispose of potentially harmful compounds by itself, and in cases where toxins can cause illness (e.g. high levels of asbestos exposure from construction work), that cannot be undone by a pill or juice cleanse. Focusing on the lifestyle principles in this book is the best way to aid your body in its detoxification process.

Diet myth no. 11: Tons of protein is needed to gain muscle

For those who are training towards exercise or strength goals, there is a lot of confusion and misinformation about how, what and when to eat around your training in order to optimize performance in the gym and make those coveted gains in muscle.

First, let me make one thing clear: you can eat as much protein as you like, as often as you like, but if you’re not working out in the gym at the right intensity and volume, you’ll reach a growth limit very quickly. Second, the amount of protein you require to grow will depend on the situation, the stakes (i.e. are you a recreational athlete or a high-stakes competitor?) and your goal.

Importantly, the recommended daily allowance for protein of 0.8g/kg is only the bare minimum to prevent adverse health effects from protein deficiencies (brittle nails and hair, poor fluid balance, weakness, fatigue, diarrhoea). It is not the ‘optimal amount’ for health. When we hit 1.2–1.6g/kg a day, this should be enough for the majority of people seeking to optimize their health.61 When thinking about muscle building and exercise performance specifically, though, if consuming a diet with adequate energy (i.e. eating at maintenance or above, which means that you’re eating at least as many calories as you burn) then 1.6g/kg is really the sweet spot. Going above this to 1.6–2.2g/kg is perfectly fine, but it follows the law of diminishing returns; you’ll only get minor benefits.62

For an adult weighing 80kg, consuming 1.6g/kg would equate to 128g of protein. In real food terms, that’s the equivalent of two chicken breasts and a pint of milk. For the vegans out there, we’re talking a soy protein drink, a block of tofu, a cup of lentils and some oats. Now, if you’re actively dieting, losing weight or are an advanced athlete (often defined as having consistently trained for >5 years), then some evidence suggests that going above 2.2g/kg (>1g/lb) of protein per day will preserve lean body mass to a greater extent and optimize athletic goals.63

Do we need to spread our protein intake out every few hours? Short answer: no. While there is evidence by world-leading exercise researcher Brad Schoenfeld suggesting that in order to maximize muscle hypertrophy (growth), one should consume protein at a target intake of 0.4g/kg per meal across a minimum of four meals in the day,64 this conclusion is based on research strictly done on fast-digesting proteins in the absence of other macronutrients, whereas people don’t eat meals like that. What the majority of us do (or should do at least) is consume balanced meals with fats, fibre, protein and carbs – which will slow down digestion, meaning a steady release of protein over time. Total protein intake in the day is by far the key driver of muscle growth, therefore as long as your meals are balanced, 2–3 high-protein meals a day should be sufficient.

The bottom line: For optimal health, consuming 1.2g–1.6g/kg of protein per day across at least two meals is ideal. If you’re trying to put on muscle and are training consistently, then 1.6–2.2g/kg of protein per day will ensure you grow at the maximum rate. However, if you’re actively losing weight, or are an advanced athlete with many years of training experience, then going above 2.2g/kg of protein per day may be wise to optimize progress.

Key takeaways


	No diet is going to be useful unless you can adhere to it. In fact, all mainstream diets appear to have similar adherence rates on average,65 which means your eating pattern should be highly individualized to what suits your dietary preferences and lifestyle.

	Any diet (whether it’s covered in this book or not) can induce weight loss through the same mechanism: by reducing total calorie intake and optimizing calorie expenditure, also called a calorie deficit. When calories and protein are matched, the diet you choose makes little difference to overall weight loss.

	Overly restrictive diets that eliminate entire food groups (e.g. keto and carnivore) can have dire consequences that often go unnoticed for years, until it’s too late. This can also apply to vegan diets if you’re not sensible with your food choices. I’d strongly recommend against following a dietary pattern that outright excludes any food groups.

	The benefits of intermittent fasting are largely down to caloric restriction, but there is growing evidence that earlier time-restricted feeding provides superior cardiometabolic benefits compared to eating across the day, independent of weight loss. There are other promising fields of research which demonstrate certain time-restricted feeding protocols may provide additional benefits beyond the ability to aid caloric restriction. Even if you don’t fast intermittently, consuming most of your calories earlier in the day seems to be preferable.

	The vegan diet can improve many aspects of health if done sensibly, diversely and with adequate planning. The environmental impacts of animal agriculture are astonishing, and whether you want to be vegan or not, we should all consider reducing our red meat intake and increasing our plant consumption.

	Detoxes, the alkaline diet, blood-type diets and any other ridiculous fads you can think of are garbage and not rooted in science. If you want a healthful dietary pattern, look no further than the Mediterranean diet.

	For optimal exercise performance and muscle building, aim for more than 1.6g/kg of protein per day, ideally consumed across at least two meals. If you’re super-advanced or attempting to ‘cut’, then going above 2.2g/kg is superior for retaining muscle. If you train in the morning, a high-carb meal 90–120 minutes prior to a workout can positively impact exercise performance, but post-workout carbs will not lead to greater hypertrophy or recovery unless you’re due another intense session the same day.






Part Two



SETTING THE RECORD STRAIGHT






In this section of the book, we will be debunking myths and tackling some of the most controversial topics in health and nutrition science. These include inflammation, weight as an indicator of health and the science of weight loss. So, lock in and look forward to having your previously held beliefs flipped on their head.




Inflammation:From Fork to Flame

Scroll online or visit a bookshop, and before long you’ll see that inflammation has really become a buzzword. People are selling ‘anti-inflammatory’ diets anywhere and everywhere. They’re dishing out recipes which (apparently) target specific illnesses, from inflammatory bowel disease through to arthritis and various other autoimmune diseases. And yet many of these marketers don’t even understand what inflammation is.

Inflammation – it sounds intimidating, doesn’t it? This biological response is often misunderstood and vilified, yet it is crucial for our survival, playing a vital role in healing injuries and combating infections. But what happens when this helpful ally turns into a relentless foe, inciting chronic health problems – and what role does our diet play in that transformation? This chapter will guide you through a vast landscape, where foods can either ignite the fires of inflammation or dampen their (sometimes) destructive flames. We’ll start with busting some common myths on the subject, before delving deeper into the science behind pro-inflammatory and anti-inflammatory foods – arming you to make informed dietary decisions.

From the world’s love affair with sugar to the fierce debate over omega-6 fats, from the misunderstood role of dairy to the surprising power of colourful berries and dark leafy greens, we will dissect the fact from the fiction. So, fasten your seat belts and prepare for an exciting exploration of how what we eat can influence inflammation – for better and for worse.

Inflammation myth no. 1: Seed oils are bad for you

Canola oil, vegetable oil, omega-6! How scary! Since hating on omega-6 fatty acids unfortunately became a thing, various people have harped on about how terrible these seed oils (the umbrella term for many plant-based oils) are, claiming they are highly inflammatory or cause heart disease because they’re rich in omega-6s. One common misguided view is ‘Seed oil consumption and obesity rates in the US are rising at the same time, so seed oils are the problem!’ Okay, well, the number of people who drown by falling into a swimming pool actually correlates with the number of movies Nicolas Cage appears in on a yearly basis. Clearly Nicolas Cage is the reason for these deaths! But anyway, I digress.

It’s easy to formulate a pseudoscientific case against omega-6 fats or polyunsaturated fatty acids (PUFAs). All you have to do is reference a couple of rodent studies from fifty years ago (not revealing to your audience that they were conducted on rats, of course), use glittery chemical language and sprinkle over the usual conspiratorial thinking that our ancestors supposedly thrived on saturated fats and nothing else. But closer inspection begins to illuminate the collection of standalone, unsubstantiated claims upon which their argument rests. Let’s get into it.

The omega-6 inflammation scare is based on the hypothesis that the body converts the most common omega-6 fatty acid, linoleic acid, into another type of fatty acid called arachidonic acid. The latter has been implicated in increasing the number of pro-inflammatory cytokines in the body. However, this conversion process has only been demonstrated in animal studies and people have inappropriately attributed these effects to humans. The body doesn’t convert much linoleic acid into arachidonic acid, because the process is highly inefficient. We have bucket loads of data showing that increasing levels of linoleic acid by over 500 per cent or decreasing levels by 90 per cent has no meaningful effect on arachidonic acid levels in the plasma, serum or red blood cells, all of which are within the blood.1 And even in the small proportions that it could impact levels, arachidonic acid acts as both a pro- and anti-inflammatory mediator in many different inflammatory pathways.2

Now that we’ve ruined the fearmongers’ entire mechanistic basis, let’s look at real outcome data on the consumption of omega-6s and inflammation in the body. In studies conducted on actual Homo sapiens, not rodents, a high omega-6 intake doesn’t seem to enhance inflammatory processes.3 A recent meta-analysis of eighty-three controlled human studies (carried out by my university and former research-methods lecturer Lee Hooper, in fact) confirms this. They took various studies undertaken on people both with and without inflammatory bowel disease, and found that increasing omega-3, omega-6 or total polyunsaturated fatty acid intake had either little or no effect on inflammatory markers or risk of disease.4

But of course, seed oils aren’t entirely composed of omega-6 fatty acids. The majority of them are actually monounsaturated fatty acids (MUFAs). So, let’s leave omega-6 alone for a second and see whether cooking oils themselves are harmful to our health.

When all the major cooking oils were tested (including canola, peanut and corn oil), all were found to be more effective at reducing total and LDL (bad) cholesterol compared to butter or lard. This means that they are effective at reducing risk factors implicated in conditions such as heart disease and diabetes, especially when used as substitutes for other fats.5 In fact, several studies demonstrated that vegetable oils can have an anti-inflammatory effect, with none of the ten human studies assessed showing an inflammatory response!6

People often try to counter this by saying, ‘But when you cook with them, they become oxidized, which causes inflammation.’ And yes, if you heat a seed oil up and keep it at a high enough temperature for a long time, like you would in deep-frying, you can absolutely cause the formation of trans-unsaturated fats. These are inherently damaging to our health, increase the risk of heart disease and death, and are indeed pro-inflammatory in nature.7 However, in everyday cooking like pan-frying or roasting, this conversion process to trans fats just won’t happen. You are not exposing the oil to high enough temperatures, nor are you cooking them for long enough for trans fats to form. For the vast majority of home cooking, it is not something to worry about.

And to close off one final point, what about the omega-3 to omega-6 ratio? Yes, it’s also true that having higher tissue levels of omega-3 to omega-6 is beneficial (tissue levels meaning within fat, cell membranes, muscle, or organs like the heart and liver). However, there is little evidence to suggest that either serum levels or dietary levels have much of an influence on tissue levels.

The bottom line: Polyunsaturated fatty acids, omega-6s and seed oils are not inflammatory, nor is there strong evidence that they’re a contributor to chronic disease. In fact, multiple studies in humans show they can even be anti-inflammatory! People who argue against this are hand-picking isolated, poorly designed research (mostly conducted on animals) and ignoring multiple lines of converging evidence from population-wide observational research, biomarker studies, metabolic wards and intervention studies in actual humans.

Inflammation myth no. 2: It’s harmful to drink another mammal’s milk

For many of us, dairy is a staple on our plate at every meal. But have you ever had a glass of milk or a large ice cream and felt your stomach cramping? Or have you noticed that you feel and look five months pregnant after just a few cheesy mozzarella bites? Well, I certainly have.

It’s a commonly held belief that dairy causes inflammation. If people experience bloating, gas or a stomach upset, it’s often automatically attributed to inflammation. And the line ‘humans are the only species to drink another mammal’s milk’ is frequently used to imply that this is because our dairy consumption is unnatural and therefore bad. But remember, humans are also the only species to cook their food, drive cars, eat at restaurants and obtain information from social media. Should we stop doing all of that too?

Another reason people argue that dairy is inflammatory is because of the high saturated fat content. A large body of evidence has shown that saturated fat intake is positively associated with increased C-reactive protein (CRP) – the most robust indicator of inflammation in the body.8 The 2020–25 American dietary guidelines recommend limiting saturated fat intake to less than 10 per cent of total calories per day. But hold the phone! Dairy also contains beneficial short-chain fatty acids and other nutrients that are strongly associated with heart and metabolic benefits. Doesn’t that directly contradict what we know about saturated fats?

Before we dive in, it’s important to understand that within ‘dairy’ is a complex range of individual foods, which vary a lot in terms of their form and processing. There are full-fat products and low-fat ones, where food manufacturers have mechanically separated the fat from liquid milk. You also have fermented products (kefir, yoghurt and cheese) where bioactive peptides may provide additional benefits for gut health and metabolic blood parameters (you can read more about this in the gut microbiome chapter).

You might be wondering which types of dairy (if any) you should include in your diet. Unfortunately, there is no simple answer. Some people (including myself) are unable to fully digest lactose, the sugar naturally present in milk products. If this is you, you’re probably all too familiar with the symptoms: gas, flatulence, bloating and diarrhoea. And even if you can digest lactose, you might be sensitive to other components of dairy products.fn1 But back to saturated fats and dairy …

Since the 1960s, diets high in saturated fats have been linked to elevated LDL cholesterol levels and cardiovascular disease. More recently, research has cast doubts on what was previously seen as robust evidence. Inconsistent findings suggest that different types of saturated fats may have differing effects on blood lipids and heart health. A recent study published in the International Journal of Cardiology demonstrates this perfectly, in which scientists studied over 75,000 people from the UK and Denmark.9

Over a period of 13–18 years, close to 3,500 of these people had heart attacks. The scientists looked closely at the food habits and lifestyles of these people. They found that those who ate more shorter-carbon-chain fats (which are not found in meat) were less likely to have heart attacks. On the other hand, fats found in higher proportions in dairy products and plants, which have longer carbon chains, seemed to lower the risk of heart attacks. This study matches other research, which shows that the effect of fats from our food on our heart health can vary based on the length of the carbon chain.10 While it’s hard to say exactly which saturated fats are beneficial, there’s consistent evidence that dairy saturated fats can be good for heart health.

There is also a role for the calcium in dairy to bind to fatty acids in the small intestine, forming ‘calcium soaps’ that prevent the absorption of those fats into the bloodstream.11 In fact, a review of fifty-two studies found that dairy products can help reduce inflammation in people with conditions like diabetes or heart disease.12 Another analysis of eleven trials found that dairy products may improve inflammation indicators in adults.13 This is important, because prolonged exposure to inflammation is often linked to heart disease and other health problems.

There are several proposed mechanisms by which dairy might suppress inflammatory pathways. One is that dairy contains high concentrations of an amino acid called leucine, which can increase adiponectin while decreasing oxidative stress. Adiponectin is an important fat-derived hormone that plays a vital role in protecting against insulin resistance and cardiovascular disease. This ‘saviour hormone’ binds to receptors and promotes a strong insulin-sensitizing effect (which improves our ability to regulate blood glucose), enhances fatty-acid oxidation and increases the number of mitochondria within a cell – as well as promoting anti-oxidative and anti-inflammatory effects.14 Similarly, the protein sirtuin 1, which is also found in dairy, has been shown to increase the oxidative capacity of cells, thus preventing cellular damage.15

Still, even outside inflammation, many people are doubtful as to whether consuming dairy is beneficial for health. This should clear things up for you. A recent umbrella review looking at forty-one systematic reviews and meta-analyses, including hundreds of individual studies, analysed how milk consumption affected forty-five different health outcomes.16 They found that for every 200ml of milk consumed per day, there was a 6 per cent reduced risk of cardiovascular disease, 7 per cent reduced risk of stroke, 4 per cent reduced risk of hypertension, 10 per cent reduced risk of colorectal cancer, 13 per cent reduced risk of metabolic syndrome, 39 per cent reduced risk of osteoporosis, and reduced risks of obesity, type 2 diabetes and Alzheimer’s disease. They did, however, also find that milk consumption might be linked to higher rates of prostate cancer, Parkinson’s disease and acne. Objectively speaking, this independent analysis highlights that the overwhelming amount of evidence shows that dairy is in fact health-promoting for the general population. And no, it wasn’t funded by Big Milk (and even if it was, that’s a poor reason to dismiss evidence – more information about this in the appendix).

The bottom line: Dairy has consistently been shown to have a neutral or even anti-inflammatory effect. Not all saturated fats are created equal, and the inflammatory potential of incorporating a variety of dairy products into your diet is not something to worry about. In fact, dairy may even benefit inflammation. It is also a quick and easy way to obtain lots of essential nutrients. However, if you do experience negative symptoms with dairy, you might want to trial lactose-free dairy options or consider an elimination diet. To do this, simply cut out all dairy for a few weeks while keeping other dietary habits constant, and check if your symptoms resolve. If you like, you can then try to slowly reintroduce dairy products over time, to see if you’re able to tolerate them.

Inflammation myth no. 3: Sugar is always inflammatory

Don’t put table sugar into your coffee! It causes inflammation! Or does it? In recent years, sugar has become public-health enemy number one. Previously, ingredients like fat and salt struck the most fear into the health-conscious, but over the last decade, a narrative has arisen presenting sugar as nothing but ‘empty calories’ which fill our plates and lead to diabetes and cancer. The public hysteria about sugar has influenced headlines touting it as ‘more addictive than cocaine’, and claiming it ‘cooks you from the inside out’ due to inflammation. This has led to millions of people ‘quitting sugar’ or replacing it with foods labelled as ‘healthy’ natural alternatives like coconut sugar or honey, which are often promoted by TikTokers and momfluencers. But what explains the rise of this sugar obsession? And is it true that there’s more sugar in our diets than ever before?

Sugar is indeed added to many foods, and seems to be an inescapable component of our modern diet. It’s true that food manufacturers add sugar to products to enhance flavour, texture or as a preservative to increase shelf life. Many staple foods like bread, soups and sauces contain ‘hidden’ sugars for these exact reasons. Sugar is also naturally present in all carbohydrate-containing foods such as grains, fruits, vegetables and dairy. But is there a difference between natural and refined sugars? What does the science say about sugar’s effect on inflammation?

An American study of forty-one overweight men and women increased their sugar consumption to 175g a day for ten weeks, of which more than 70 per cent was sugary drinks. At the end of the trial, the three key inflammatory markers (haptoglobin, CRP and transferrin) had increased by only 13, 5 and 6 per cent respectively – a tiny amount.17 To put this into perspective, the equivalent of four cans of full sugar cola a day increased CRP from 1.8mg/L to 1.9mg/L, which is negligible. Only the increase in haptoglobin was statistically significant. The changes in CRP and transferrin were too small for the researchers to be confident they had even occurred. But doesn’t this go against everything we’ve been told? Surely sugar is inflammatory? Let’s look at some more research.

An analysis of thirteen studies addressed the effect that different dietary sugars (fructose, sucrose and glucose) have on biomarkers of subclinical inflammation.18 The results were unremarkable. No differences were found between the fructose, glucose and sucrose groups, and total effects were only observed in a small number of studies, with the overall picture being inconsistent. These findings should stand out for one particular reason. If sugar was inherently inflammatory, we would have seen consistent increases in several inflammatory markers across different demographics and populations.

So, on the one hand we have many controlled trials showing that feeding people up to 200g of added sugar a day doesn’t seem to significantly alter levels of circulating inflammatory biomarkers, while on the other hand, diets high in refined sugars score highly on the Dietary Inflammatory Index (see page 58), indicating a pro-inflammatory effect. What could explain this?

This in fact highlights a recognized issue in nutrition science. Translating the effect of a single nutrient on a single biomarker into an accurate reflection of the effect of a complex food matrix of other nutrients and overall dietary pattern on multifaceted processes like inflammation is often deceiving.

The ability of a food to affect bodily inflammation must be viewed through the lens of overall dietary habits, and not isolated foods or nutrients. This is why, in a controlled study where the only thing manipulated is the level of added sugar in the diet, consistent and statistically significant changes in inflammation aren’t often observed. However, if you were to feed the intervention group the same food but increased their total calorie intake, replacing their fruit and vegetable intake with cans of cola and their dairy intake with ice cream, you can say with confidence that a significant increase in inflammatory markers would be present after just a couple of weeks.

The bottom line: Although increasing added or refined sugar intake does not independently cause inflammation in a controlled setting, it can contribute to an increase in systemic inflammation when that consumption is accompanied by other pro-inflammatory habits, or when that increase in sugar intake leads to increased adiposity (body fat), visceral adiposity and weight gain. Focusing on consuming sugars found in more nutrient-rich foods, such as fruit and dairy, is always a good idea.

Inflammation myth no. 4: Gluten is best avoided

Contemplating going gluten-free? Well, you wouldn’t be the first. In the UK alone, it’s estimated that 8 million people follow a gluten-free diet, with the majority of them classified as PWAGs (people without coeliac disease avoiding gluten). This is in part attributed to a dramatic proliferation of social media posts and advertisements stating that gluten is inflammatory or damaging to the gut. So, does going gluten-free really benefit your health, or is it just a widely amplified fad?

Gluten is a group of proteins found in many grains, such as wheat and barley. Typical foods containing gluten include bread, pasta and various cereals. Coeliac disease is a common condition that affects roughly 1 per cent of the population.19 This is an autoimmune condition in which the small intestine is hypersensitive to gluten. In people with coeliac disease, it is of course essential to avoid gluten to ameliorate symptoms and inflammation, and improve gut health and life expectancy.

There is also a group of people who experience negative symptoms when eating gluten, but who have normal blood-test and biopsy results. These people are classified as having non-coeliac gluten sensitivity (NCGS), which has a prevalence only marginally greater than coeliac disease.20 Common symptoms include abdominal pain, bloating, diarrhoea, constipation, various aches, fatigue and joint pain. Sometimes it can be caused by a wheat allergy, linked to irritable bowel syndrome (IBS), but typically medical experts are not sure why it occurs. There is also a subset of people with other autoimmune conditions such as Hashimoto’s thyroiditis, who may see an improvement in blood test results and symptoms by avoiding gluten.21 This is because the antibodies that attack the thyroid in someone with Hashimoto’s do not distinguish between the protein structures of gluten and the thyroid. However, the research is mixed, and as we’ll soon see, a gluten-free diet may actually increase inflammatory potential, so this is a highly individualized conversation that should be reserved for you and your doctor. Generally, if certain foods cause you negative symptoms, it is probably wise to avoid them, regardless of a diagnosis.

You might be wondering: If I’m not coeliac or experiencing negative symptoms, is gluten-free really better for me? To answer this, let me first clarify that there is limited objective clinical evidence demonstrating that gluten causes inflammation in those without coeliac disease. Interestingly, though, some data shows that avoiding gluten without a medical need can have adverse health effects, such as increased blood pressure and an increased risk of coronary artery disease.22 A large trial comprising the Nurses’ Health Study and the Health Professionals Follow-up Study cohorts followed 100,000 people for twenty-six years.23 Researchers found that long-term consumption of gluten was not associated with coronary heart disease, while avoiding it resulted in reduced whole-grain consumption, which may in fact increase your risk of disease. The teams concluded that following a gluten-free diet without coeliac disease was not advisable. Further to this, people following gluten-free diets are typically at an increased risk of nutrient deficiencies, including in fibre, iron, calcium and magnesium.24

Some people, even some carnivorously inclined medical doctors, argue that gluten causes gut inflammation, in that it supposedly facilitates dysfunction in the tight junctions that play an important role in intestinal barrier function.25 This has been said to cause an unsubstantiated, pseudoscientific condition called ‘leaky gut’. In a recent study of 160,000 US women, which assessed the risk of microscopic colitis (inflammation of the lower GI tract) with consumption of gluten,26 once again researchers found no link between inflammatory processes in the gut and gluten in the diet. We will learn about the importance of the Dietary Inflammatory Index (DII) in determining a diet’s capacity to induce systemic inflammation, and how this recent study highlights an interesting point. As part of the study, twenty-three healthy women were put on a gluten-free diet for six weeks.27 Compared to the women’s usual diet, the gluten-free diet increased the DII score – increasing the diet’s inflammatory potential, due to the absence of key nutrients from whole grains (like polyphenols, minerals and fibre).

The bottom line: There is limited evidence that the consumption of gluten causes inflammation, either systemically or locally within the gut. In fact, the evidence points to the contrary – avoiding gluten without a medical need to do so can increase your risk of cardiovascular disease, weight gain, nutrient deficiencies and inflammation. Not to mention that it can hurt your bank account too! Gluten-free foods are on average 242 per cent more expensive than their regular counterparts.28 So, unless you have coeliac disease, gluten sensitivity or an allergy – or another autoimmune condition whereby avoiding gluten is a medical recommendation – you may be causing yourself more harm than good by avoiding gluten.

Inflammation myth no. 5: Weight gain and inflammation aren’t connected

Various factors can contribute to chronic inflammation, including age, diet, whether a person is a smoker, stress, insufficient sleep and hormonal imbalances.29 However, excess adiposity, or weight gain, is strongly associated with chronic inflammation and is thought to be one of the main reasons that obesity entails health risks.30

When energy intake exceeds energy output, the size and number of fat cells will grow, and body fat levels will start to accumulate. As they continue to grow, the cells may eventually rupture, resulting in an inflammatory response.31 Evidence suggests several other intricate factors are at play here. One study took gluteal fat biopsies from both obese and normal-weighted individuals.32 Researchers examined the small arteries within these samples of tissue, and found that the tissue from the normal-weighted subjects secreted chemical messengers that induced vasodilation (expansion) of the vessels to help nutrients reach cells, whereas the fat from obese subjects had a loss of this dilator effect, accompanied by an increase of TNF-a receptors (TNF-a being an inflammatory cytokine). The implication of this is an inability to supply cells with adequate levels of oxygen, which is thought to be a major driver of adipose tissue dysfunction – known as local hypoxia, or the ‘starving’ of oxygen. This process leads to cell death, oxidative stress, cellular rupture and a reduction in anti-inflammatory hormones such as adiponectin, all of which contribute to chronic inflammation.

The association between weight gain and inflammation is of course closely tied to what and how much a person eats. A diet that is lacking in nutrient-dense foods and is rich in certain types of ultra-processed foods makes gaining weight infinitely easier. It just so happens that many foods that contribute to weight gain are also high on the DII, and so are characterized as pro-inflammatory.33 This compounds the effect that these foods have on chronic inflammation in the body. It is extremely easy to consume refined sugars in excess; foods that are ‘hyper-palatable’ (ultra-processed, high-fat, high-sugar, high-salt, or a combination of the three) trigger certain reward centres in the brain, making going back for a second portion a simple decision. Conversely, natural sugars aren’t really the issue; when’s the last time you observed someone becoming obese from eating lots of fruit?

The bottom line: Weight gain is an important player in chronic inflammation for several reasons. Excess fat tissue releases pro-inflammatory chemicals, influences hormone release and is closely tied to poorer food choices, all of which impact inflammation. Managing your weight will have a crucial anti-inflammatory benefit, irrespective of your food choices.

A deeper dive

Having dispelled some prevalent myths about diet and inflammation so far in this chapter, it’s essential to ground our understanding in the solid foundation of scientific evidence. So let’s delve into the intricacies of inflammation at a cellular level, and explore the dietary patterns proven to mitigate its harmful effects.

Back in AD 25, the Roman scholar Celsus defined the four classical signs of inflammation: rubor, dolor, calor and tumor (meaning ‘redness’, ‘pain’, ‘heat’ and ‘swelling’).34 These four words characterize inflammation’s earliest clinical symptoms. Put simply, they are what you experience after you roll over on your ankle. Inflammation is an essential part of healing and life, and is present even in single-cell organisms like bacteria.

Chronic versus acute inflammation

When the internal inflammatory battle wages on for more than a few days, however, irreversible and long-lasting damage can be done to your body. This is called chronic inflammation, and is when things become a problem. When inflammation becomes chronic – or for more accurate phrasing, when it becomes ‘chronic low-grade systemic inflammation’ (meaning throughout the whole body) – there’s hell to pay. I’m looking at you, cardiovascular disease, inflammatory bowel disease (IBD), arthritis and even dementia.

As the name implies, chronic inflammation is long-lasting. Unfortunately, it is neither easily resolved nor quickly reversed. Chronic inflammation begins insidiously and may result from exposure to a low-intensity irritant, toxin or microbe, or it can be the consequence of autoimmunity, as seen in conditions such as IBD. However, it’s becoming increasingly clear that the specific constituents of our diet have a profound effect on not just chronic, systemic inflammation, but also our ability to mount an acute inflammatory response.

Altering the ratio of certain nutrients can aid in the anti-inflammatory potential of our diet. For example, replacing saturated fatty acids with omega-3 fatty acids, or adding spices and herbs like garlic and pepper to our meals, can tremendously reduce inflammation (topics we will dive into later). It’s crucial to highlight that while the large majority of the scientific discussion concerns diet and chronic inflammation, we will briefly touch on how to optimize the acute inflammatory response to help us overcome illness and trauma in the short term.

Inflammation and cardiovascular disease

Cardiovascular disease, which includes diseases of the heart and vessels, is the world’s single biggest killer. We’ve known for several decades that inflammation damages the lining of the vessels and heart tissue and plays a vital role in the build-up of plaque within arteries (on top of cholesterol). The irony is that the chronic inflammation that damages the arteries then leads to more inflammation at the site of injury, and a vicious cycle ensues.

Among the scientific community, no one was really sure whether inflammation could only load, or also light, the cannon on heart attacks or strokes – until a few years ago. A large randomized controlled trial studied over 10,000 patients who had previously suffered heart attacks and had high levels of inflammation (CRP > 2mg/L).35 The researchers were testing whether the drug canakinumab, an anti-inflammatory medication that targets the inflammatory cytokine interleukin-1β, was able to reduce the risk of a repeat cardiovascular ‘event’. Patients receiving the drug were found to have a greatly reduced rate of recurrent heart attack or stroke. This was a sweet vindication for the cardiovascular research team, who had long suspected that inflammation was as important as cholesterol in heart disease.

The Dietary Inflammatory Index (DII)

A professor at the University of South Carolina, Dr James Hébert, once described how, growing up, he would always get injured while playing sport. Little hamstring niggles, joint issues, muscle strains and the like. He then made the peculiar observation that his injuries would heal much faster towards the end of summer compared to the winter and autumn months. Why was this happening?

As a child, Hébert used to help his parents grow and plant certain crops in the garden, such as beans, vegetables and fruit. These crops would only come into season during the summer months, and during that time he would feast on these rich and diverse plant foods. It was only several decades later that he realized what was happening: the nutrients in these foods were aiding the healing process during the summer months. In 2009, Dr Hébert created what we know today as the Dietary Inflammatory Index (DII). Simply put, if you understand the DII, you understand how diet affects inflammation in the body.

The DII is an innovative scoring system that uses the inflammatory properties of dietary components to estimate the overall inflammatory potential of an individual’s diet.36 What Hébert and his team did was go and identify databases around the world that included surveys from different countries with vastly different dietary habits. They merged heaps of data and formed a composite data set that gave individual nutrients a value ranging from –1 (being the most anti-inflammatory) to 1 (most inflammatory possible), with a score of 0 meaning no effect on bodily inflammation at all.

Which foods reign king?

There are many diets that can be considered ‘anti-inflammatory’, and virtually all of them focus on plant-based eating. To illustrate this, here are the DII scores of some popular dietary patterns today, which combine the nutrient values of each diet and give a combined DII score (remember, negative numbers = anti-inflammatory):37


	The Mediterranean diet = –2.92

	Mayo clinic = –3.22

	Paleo diet = –3.42

	Vegan diet = –3.87

	Ornish diet = –4.52

	Biggest Loser = –4.52



The dietary patterns that are the most anti-inflammatory tend to have the highest concentration of foods that are highly pigmented and flavourful. These foods are calorie-sparse and nutrient-dense. This is crucial to the mediating effect that body habitus (meaning the physical characteristics of a body) has on inflammation.

Simply put, because overconsuming food and gaining weight is inflammatory by nature, it makes sense that calorie-sparse foods can help to reduce inflammation. It’s possible to increase the anti-inflammatory capacity of the diet by replacing calorie-dense, refined, pro-inflammatory foods that tend to lack natural flavour, colour and aroma with highly pigmented and flavourful ones. Below is a breakdown of the key nutrients and compounds that have anti-inflammatory potential.

Anti-inflammatory compounds present in food tend to fit within these groups:


	Plant foods – In particular herbs and spices, like pepper, garlic, onion, rosemary, thyme, ginger and black and green tea.

	Classes of polyphenols – Isoflavones, flavonoids and anthocyanidins are found in large quantities within berries, dark leafy greens and cruciferous vegetables.

	Vitamins, minerals and antioxidants – These are found concentrated in fruits and vegetables.

	Unsaturated fatty acids – Omega-3 fats have the most powerful anti-inflammatory effect relative to dose and are found in sea or land plants, and in the animals that eat them (like fatty fish).



Although we don’t have room to explain how every single food group or compound is anti- or pro-inflammatory, here are the mechanisms behind a few of them to give you an initial understanding.

FLAVONOIDS (ANTI-INFLAMMATORY)

Flavonoids belong to the group of compounds called polyphenols, which have a wide range of biological benefits – including antioxidant, anti-inflammatory, antiviral and anti-mutagenic properties.38 The highest dietary sources of flavonoids include berries, leafy vegetables, onions, soybeans, tea and dark chocolate.

One recent study showed that consuming just 123g of a raspberry smoothie every day for two weeks significantly reduced CRP in patients with type 2 diabetes.39 This happened because of the ability of the flavonoids’ hydroxyl groups (one oxygen bonded to one hydrogen atom) to scavenge and stabilize free radicals and reduce oxidative damage, both of which are key to initiating the negative effects of chronic inflammation.40

Because flavonoids possess anti-inflammatory properties, they also serve as potent anti-cancer phytochemicals. They work through several mechanisms, such as triggering cell-cycle arrest, the induction of apoptosis (cellular death) in cancer cells41 and the inhibition of angiogenesis (the formation of new blood vessels, which is crucial in cancer growth). Flavonoids have been shown to inhibit tumour-cell proliferation via the inhibition of enzymes like COX-2, xanthine oxidase and 5-LOX, which are major catalysts responsible for tumour progression.

BETA-CAROTENE (ANTI-INFLAMMATORY)

Dietary carotenoids (of which beta-carotene is the most well known) are found in many yellow, orange and green leafy fruits and vegetables such as carrots, corn, red bell peppers and mangoes. Carotenoids are the most abundant lipid-soluble phytochemicals, and research has shown them to have strong anti-inflammatory properties. This has been attributed to their ability to block the translocation (a type of genetic change) of nuclear factor kB (NF-kB) to the cell nucleus. This disrupts the NF-kB pathway, thus inhibiting the production of inflammatory cytokines such as interleukin-8 and prostaglandin E2.42

SATURATED FATS (PRO-INFLAMMATORY)

Several studies have demonstrated that saturated fats – found in high quantities in foods like butter, cakes and processed meats – initiate inflammation in fat tissue. This happens because of the stimulation of Toll-like Receptor 4 (TLR4),43 which plays a key role in the innate immune response. Toll-like receptors also increase the expression of inflammatory genes. Saturated fatty acids also enhance the activation of transcription factors (proteins that alter gene expression) such as NF-kB, which is involved in inflammatory and immune responses, as well as the regulation of other genes related to cell survival and proliferation. A study on overweight men found that consuming 50g of butter leads to significant increases in interleukin-6, which is an inflammatory cytokine.44

Diet and acute inflammation

While we’ve talked a lot about how to suppress chronic inflammation, the ability to mount an inflammatory response in order to recover from an injury is also worth a brief discussion. There are two distinct phases in the body’s response to an injury: the initiation and the resolution of inflammation. This process has been termed the ‘Resolution Response’ by Dr Barry Sears.45 The key dietary principles that optimize the Resolution Response – and therefore acute inflammation – include a dietary pattern that is calorie-restricted, low in fat, sufficient in protein and rich in omega-3 fatty acids and polyphenols. These are some of the key dietary components to consider in order to optimize your ability to recover from an injury.

Calorie restriction

The most important consideration for any anti-inflammatory diet is caloric restriction, which in essence means avoiding overeating. This will lead to a significant decrease in systemic oxidative stress. Calorie restriction has been the most successful therapeutic intervention to improve health span (defined as the number of years someone lives without disability or illness) in virtually every animal and human model studied.46 A perfect example of this is the two-year CALERIE study,47 which showed that a twenty-five per cent reduction in calories leads to improved cardiometabolic blood markers, as well as a significant reduction in CRP. This is why simply reducing the amount of food you eat is a potent anti-inflammatory strategy which helps the body to quickly recover from an acute injury. Eating too much food, or gaining excess adipose tissue, causes excess circulating free fatty acids in the bloodstream, and these turn on pro-inflammatory signals. This is one of the reasons that obesity is so strongly associated with inflammation and is linked to many chronic inflammatory disease states.

Protein

Dietary protein plays an important role in the acute inflammatory response, by providing the body with the necessary building blocks to synthesize and maintain the immune system’s components.48 During inflammation, the body’s immune system is activated, which leads to an increased demand for protein. Proteins are required to produce cytokines, which tell the immune system to respond to inflammation. Protein is also needed to produce antibodies, which target and neutralize harmful pathogens – as well as white blood cells, which are important components of the immune system. Inflammation can lead to tissue damage, therefore protein is similarly needed for the synthesis of new tissue and the repair of damaged tissue. This is especially important in cases of acute injury, where protein can help speed up the healing process and minimize the risk of infection.49 Overall, dietary protein is essential for supporting the immune system and aiding in the body’s response to inflammation. It is important to consume adequate amounts of protein to ensure proper immune function and tissue repair.50

Omega-3 fatty acids

Omega-3 fatty acids have been shown to reduce levels of inflammation through various mechanisms. One of the most well-known is the inhibition of the production of pro-inflammatory cytokines and chemokines, which activate the immune system and contribute to inflammation.51 Studies have found that omega-3s can reduce the production of cytokines such as interleukin-6 (IL-6) and interleukin-1 (IL-1).52 They can also inhibit the activation of certain transcription factors that enhance inflammation and they reduce the production of reactive oxygen species, which further lessens inflammation.53 These mechanisms contribute to the overall anti-inflammatory effects of omega-3 fatty acids and help to explain their potential benefits in reducing inflammation and its associated health problems.

Polyphenols

We now know that many micronutrients and polyphenolic compounds (such as flavonoids) are not just strongly anti-inflammatory in the long term, but also promote competent pro-inflammatory signalling with respect to acute inflammation. These nutrients alter the actions of NF-kB, AMP-activated protein kinase (AMPK), eicosanoids and resolvins, which are all key mediators of inflammatory processes.54

Key takeaways


	Avoid overconsuming food! The single best dietary thing you can do to reduce inflammation is to restrict your calorie intake. This means focusing on foods that are going to satiate and satisfy you in order to prevent overeating and weight gain. Calorie restriction has been demonstrated to be strongly anti-inflammatory in every randomized controlled trial conducted on humans. This is why simply reducing the amount of food you eat, irrespective of whether you change what you’re eating, is a potent anti-inflammatory strategy.

	Taste the rainbow! Foods that are colourful, full of taste and nutrient-dense are key. This is because these foods contain many compounds that are strongly anti-inflammatory. Some key foods to consider include:

	• A berry good idea! Eat a small bowl of berries (such as blueberries, blackberries and raspberries) regularly. These are rich in flavonoids and various antioxidants, which are strongly anti-inflammatory and essential in the repair and resolution of the inflammatory response. Eating 250g of blueberries a day has been shown to reduce oxidative stress and increase anti-inflammatory cytokines in well-trained athletes.55

	• Finish your veg! Kale, parsley, red cabbage, onions and dark leafy greens are extremely rich in flavonoids and various vitamins and minerals, which are also anti-inflammatory.

	• Add some spice! Herbs and spices can always be added to food, teas, salads etc., not just for flavour but for their incredible anti-inflammatory effect. Turmeric, ginger, cayenne pepper, chillies and even green tea are potently anti-inflammatory and will suppress bodily inflammation.





	Go easy on the fried stuff! Fried foods are typically high in saturated and trans-unsaturated fatty acids, which have consistently been shown to be pro-inflammatory. But remember, the dose is what matters. One serving of fried food a week will likely not affect systemic inflammation in the context of your overall dietary pattern.

	Sugar-free all day! If you’re the type to enjoy a nice can of sugary pop, or a slice of cake in the evenings, one of the most healthful habits you can engage in is to reduce your consumption of added sugars, especially in combination with these other changes. This will help you manage your total calorie intake. Look to sugars found in fruits and dairy to fulfil your sweet cravings and ease your inflammatory worries.

	Bulk up the omega-3s! Foods high in omega-3s such as fatty fish, olive oil, flaxseed, chia seeds and walnuts play a vital role in reducing inflammasome activity, which stimulates the release of pro-inflammatory cytokines such as interleukins.






Weight:The Big Fat Debate

The effect that diet has on bodily inflammation is a critical and much misunderstood topic, but I now want to turn to an even more controversial area of health and nutrition: the subject of fat. At any given time, 45 per cent of people are actively trying to lose weight.1 Unsurprisingly, as we’ll see, most of those attempts end up in failure. In this chapter, I’ll break down what it means to be overweight and the consequences on your body of carrying excess fat. I’ll debunk some common myths surrounding weight loss and shed light on how to get rid of the most harmful type of fat in the body: visceral fat. This subject will also be explored further in the weight-loss chapter, where I’ll provide a critical overview of my best evidence-based strategies to lose body fat and keep it off for good.

What do you think of when you hear the word ‘fat’? Stripping the concept of fat to its rawest form, what we’re really referring to are individual cells called adipocytes, which when found together are known as adipose tissue. These cells are fundamental to the survival of all mammals – from bears to camels to humans.

Adipocytes have three main functions. First, they act as an energy bank. In times of low energy, adipocytes can be broken down into triglycerides and release free fatty acids (FFAs), which can then be burned for energy. Second, a type of adipocyte present in mammals serves to produce heat. These ‘brown adipocytes’ have thermogenic properties due to mitochondria within the cell; the mitochondria are also responsible for its colour. Historically, these brown cells protect mammals against the cold and are often referred to as the ‘hibernating organ’, but they also function in response to exercise and in pathological conditions (disease or abnormal bodily state) to help regulate body temperature. Third, adipocytes produce hormones to influence energy intake. Leptin, for example, is a central hormone that regulates satiety and is produced and secreted by adipocytes.

Another hormone, adiponectin, also released from adipocytes, plays a critical role in protecting against insulin resistance and atherosclerosis.2 While adipocytes are essential to life, carrying excessive amounts of adipose tissue causes health issues – and this is what is implied when someone is colloquially labelled ‘fat’. Globally, around 13 per cent of people are classified as obese, rising to 25 per cent in countries such as the UK. And in the USA, despite having the highest worldwide expenditure on healthcare, a whopping 43 per cent of US adults and 20 per cent of children are obese.3

It’s logical to conclude that the physical burden of lugging too much weight around comes with inherent risk. Did you know that every pound of excess fat exerts a four-fold burden on your knee per step during daily activities?4 And too much fat around the neck can compress the trachea and suffocate you in your sleep, known as obstructive sleep apnoea. Individuals with obesity also struggle with issues related to their mood, self-esteem, quality of life and body image.5 Many of my patients who are overweight have described the discomfort and pain they experience with every thigh-chafing step, which may not seem like a big deal to some but can be debilitating for those living with it every day.

Clearly the physical burden of excess body fat is a problem, but it’s not the only downside. The biochemical products of fat tissue are where things get sticky, literally. Think of fat as an endocrine organ – that is, any organ that produces and secretes hormones. Just like the pituitary, thyroid or adrenal gland, fat tissue is much the same in that it regulates certain hormonal functions. In the last chapter, we saw how when we have too much fat tissue, it can cause local hypoxia, reduced blood flow and adipocyte cell death – which releases harmful pro-inflammatory and pro-thrombotic (clot-forming) chemicals into the bloodstream. These processes greatly increase your risk of cardiovascular and metabolic diseases and various types of cancer, as well as mental health disorders like depression. But is obesity actually harmful? Isn’t it all just association and not causation? Isn’t attempting weight loss futile because the majority of diets fail? Doesn’t weight loss bring out more harm than good? Isn’t BMI racist?

Before we tackle these questions and dive into the science of obesity and how to combat it, it’s important to establish whether obesity even poses a risk to our health.

Weight myth no. 1: It’s possible to be obese and not be at risk of disease in later life

Obesity is typically defined as an abnormal or excessive accumulation of fat that presents a health risk, with a BMI >30. The health risks of obesity are arguably one of the most well-established fields of health science in the literature. Obesity contributes to a reduced life expectancy and impaired quality of life, due to an increased risk of many diseases including cardiovascular disease,6 type 2 diabetes,7 osteoarthritis,8 mental health disorders9 and cancer.fn1, 10

Most importantly, these increases in disease risk aren’t small, either. They surpass the magnitude of effect from any dietary habit you can think of. Some meta-analyses show that people with a BMI of more than 30 have a 628 per cent increased risk of type 2 diabetes even after adjusting for age, family history and physical activity.11 That far and away surpasses the risks that come from being inactive, sleeping poorly, eating fried foods and even alcohol consumption. Obesity is the second leading cause of cancer in the UK after smoking, increasing the risk of thirteen types of cancer including liver, kidney, thyroid, ovarian and breast cancer by up to 100 per cent.12 In comparison, having a diet high in carbohydrates and fatty foods would increase your risk of certain cancers by just 35 per cent.13

If you are obese, it’s entirely possible to improve your health by moving more, engaging in exercise, managing sleep and stress and making better dietary choices without ever losing weight. These habits can even normalize your metabolic blood tests, known as metabolically healthy obesity (MHO). Healthy blood results in these cases would indicate good health at that time, for several different reasons. For one, people engaging in these healthful behaviours may have a lower proportion of visceral fat, preserved insulin sensitivity and beta-cell function, and improved cardiorespiratory fitness compared to unhealthy obese individuals.14 Incorporating health-promoting habits should absolutely be the priority.

Nevertheless, even if all of your blood tests are normal yet you remain obese, unfortunately you will still have an increased risk of chronic diseases in the long run. One study looked at 3.5 million people and followed them over five years. Compared to normal-weighted individuals, MHO people still had a 49 per cent increased risk of coronary heart disease and a higher risk of heart failure.15 The same is seen in dozens of other studies, which conclude that the term ‘metabolically healthy obesity’ should be avoided as it is misleading.16 This is why incorporating health-promoting behaviours and aiming for sustainable weight loss are key pillars to longevity and health. Remember that even if you don’t achieve long-term weight loss, any period of time at a lower weight is still beneficial, demonstrated in an analysis of 161,000 people concluding that every additional weight-loss attempt of >5lbs further reduces your risk of death even if you regain the weight.17

The bottom line: Obesity increases your risk of many diseases and cancers by an alarming amount. It’s encouraged to engage in healthy lifestyle habits regardless of your weight, however even if you do exercise, eat well and have normal blood tests, being obese still puts you at an increased risk of disease in later life.

Weight myth no. 2: BMI is racist

The criticism that Body Mass Index (BMI) is useless and even racist stems from concerns about the universal application of a measurement system that doesn’t consider the diverse body compositions, ethnic backgrounds and health risks among different populations. The roots of BMI trace back to the nineteenth century, when it was created by the Belgian mathematician Lambert Adolphe Jacques Quetelet. It was initially designed to measure populations, not individuals, and was further developed by Ancel Keys in the 1960s and 1970s.

Its formula (weight in kilograms divided by height in metres squared) was based on predominantly white European populations, and therefore critics argue that it doesn’t necessarily apply to all ethnic and racial groups. Research shows that different ethnic groups have varying risks of health conditions at the same BMI.18 For instance, people of Asian descent tend to have higher body-fat percentages and risk of conditions like heart disease and diabetes at lower BMIs than people of European descent. Conversely, people of African descent may have lower risks of these conditions at the same or higher BMIs than their white counterparts.

So it is true that when it comes to health, a high BMI doesn’t necessarily tell you the full story. The more accurate classification of obesity is >25 per cent body fat for men and >30 per cent for women. Despite these limitations, the validation studies prove that BMI is very closely correlated with increasing body-fat percentage across populations from all over the world.19 Interestingly, in a Sri Lankan cohort, for example, everyone (both men and women) who had a BMI above 30 also had a body-fat percentage that would define obesity (>25 per cent for men and >30 per cent for women), so clearly the measurement’s ability to predict body-fat percentage is strong.20 The fact is, we still see increasing disease risk in the obese cohort across the world. Therefore, the way you label BMI is irrelevant as it still highlights an at-risk population that would benefit from lifestyle intervention.

The bottom line: The important thing to remember is that BMI shouldn’t be used in isolation to predict someone’s health risk. This is really the case with any objective health measurement (whether it’s blood pressure, fasting glucose, heart rate, estimated glomerular filtration rate to check for kidney function or full blood count), as they’re all pretty useless by themselves. In isolation they tell you very little, yet when these measurements are assessed together with BMI, they can and do inform the diagnostic work-up and clinical course for an individual – allowing for an accurate depiction of future health risk.

Weight myth no. 3: Weight loss does more harm than good

Often, people who make this claim cite studies apparently showing that losing weight increases the risk of death from cardiovascular disease, diabetes or even mental health disorders.21 This is a fundamental error in research interpretation, as the key issue here is whether the weight loss is intentional or not.

Unintentional weight loss is one of the most dangerous symptoms we look out for as doctors, as it’s usually suggestive of an underlying malignancy, serious metabolic or autoimmune disease or an illness that’s so debilitating it completely halts appetite or prevents eating. In this context, losing weight is often an indicator of someone nearing death, so it’s not surprising that unintentional weight loss would be associated with an increase in mortality risk.

The bottom line: Of course, some people experience negative effects from intentional weight loss if they follow a method lacking in balance, flexibility and scientific backing. However, for most people with obesity, dozens of controlled trials show that intentional weight loss is consistently linked to improved physical and mental health outcomes.22

Weight myth no. 4: The benefits of weight loss are solely down to changing lifestyle habits, not the weight loss itself

The Health at Every Size (HAES) movement emerged as a response to traditional approaches to health that focused largely on body weight. Advocates argue for a holistic understanding of health that goes beyond just the number on the scale. They contend that overall wellness can be enhanced through lifestyle changes, regardless of whether weight loss occurs. According to HAES supporters, weight loss may simply be a side effect of adopting healthier habits, not the primary driver of improved health.

This viewpoint, however, doesn’t fully capture the complexity of health outcomes related to weight. To illustrate this, let’s consider a controlled study that specifically tested the connection between dietary habits, weight loss and health.23 Two groups of women were given diets that were identical in calories, protein, carbs and fats, ensuring that both would lose weight. The key difference was their sugar intake – one group consumed 120g of table sugar each day, while the other had only 11g. Despite the high sugar consumption, which most health professionals would advise against, both groups experienced weight loss, lowered blood pressure and improved blood lipids.

This experiment demonstrates that even when a lifestyle change doesn’t necessarily promote health – in this case, consuming a high-sugar diet – the associated weight loss can still have beneficial effects on various health markers.

The bottom line: The relationship between lifestyle changes, weight loss and health is more nuanced than the HAES perspective might imply. While the movement rightly emphasizes the importance of lifestyle modifications for overall health, it’s also crucial to acknowledge that weight loss itself can contribute to better health outcomes, even when it’s achieved through less-than-optimal lifestyle changes. Therefore, a comprehensive approach to health should consider both lifestyle habits and weight management.

Weight myth no. 5: Pursuing weight loss is futile

The idea that ‘as 95 per cent of diets fail’ it’s not worth trying to lose weight is one of the most prevalent and damaging misconceptions perpetuated by the anti-diet or HAES community. It’s extremely disheartening to see even a large number of medical doctors and registered dietitians perpetuating this statistic on social media.

Let’s clear something up first. The ‘95 per cent’ statistic came from a single study undertaken back in 1959, when 100 people were given a random ‘diet’ to follow and then sent on their way. With no ongoing support or guidance, I’d expect them to fail! Many decades later, ironically even the author of that study told the New York Times that the study had little relevance and ‘I’ve been sort of surprised that people keep citing it.’24

When it comes to characterizing a diet as having ‘failed’ or ‘succeeded’, we need to be realistic in our goals and redefine what it means to ‘succeed’ at weight loss. If you’re a 40-year-old mum with two kids and a full-time job, it’s probably not realistic to define success as getting back to your 23-year-old, responsibility-free, six-gym-sessions-a-week, chiselled frame. Life changes. Priorities change. People have families and responsibilities, and may be working so much they barely have time to sleep.

You need to go easy on yourself, be understanding and practise some self-compassion. Did you know that it only takes 5–10 per cent weight loss in those who are overweight to see clinically meaningful improvements in health? At just 2.5 per cent weight loss we begin to see improvements in menstrual irregularities and fertility, which is especially important in polycystic ovarian syndrome. At 5 per cent weight loss we see improvements in glycaemic control, which is especially important for those who are insulin-resistant or type 2 diabetic. When you hit 5–10 per cent weight loss, we see meaningful improvements in blood pressure and blood lipids, both of which are crucial to cardiovascular health. Then, at around 15 per cent weight loss, we start to notice substantial improvements in sleep apnoea and non-alcoholic fatty liver disease.25

Seeing that the definition of obesity is ‘excess weight that poses a risk to health’, these improvements in health outcomes should be the real definition of weight-loss success. These thresholds are realistic and have been demonstrated in meta-analyses of twenty-nine randomized controlled trials,26 showing that those who initially lose >20kg (44lbs) managed to maintain over 7kg (15lbs) of weight loss after five years.fn2 So, losing weight long-term can be seriously beneficial for your health and is achievable, even if it’s just a little at first.

The one important caveat I would highlight is that during any weight-loss programme, you should ensure adequate levels of protein intake (>1.6g/kg), and resistance training should be encouraged to minimize the loss of lean mass.

The bottom line: Based on lots of previous trials, losing a meaningful amount of weight over a prolonged period with the purpose of improving health outcomes is very achievable and should be encouraged for all people with obesity.

Weight myth no. 6: All body fat is equal

This may come as a surprise to many of you, but excess body fat isn’t really the issue when it comes to obesity; the issue is excess visceral fat. What do we mean by this? Visceral fat (or intra-abdominal adipose tissue) is a specific type of fat that sits deep inside the abdomen, with unique metabolic properties. It also pushes our belly outwards, in contrast to subcutaneous fat that lies just beneath the skin and which you see and feel everywhere on your body.

So what’s the issue with visceral fat? It functions like an endocrine organ and draws considerable interest from endocrinologists. Its ability to produce hormones, interfere with insulin signalling, release pro-inflammatory cytokines and disrupt organ functionality has caused concern. Furthermore, the prevalence of glucocorticoid and androgen receptors (two types of hormonal receptors), as well as inflammatory and immune cells, makes visceral fat more insulin-resistant, sensitive to lipolysis (breakdown of fat), metabolically active and prone to releasing free fatty acids.27 This explains why each additional ‘excess’ inch on your waist independently increases your risk of death by 2.75 per cent, even if you appear slim elsewhere.28 The focus of our discussion will now shift to the key strategies that can specifically target and reduce this harmful visceral fat, even without overall weight loss.

Engaging in cardiovascular exercises like running, cycling, rowing and swimming is uniquely effective in dissipating visceral fat. These activities result in a prolonged period of effort and a high heart rate. Over 100 randomized controlled trials comparing dieting with exercise found that only exercise led to a 6 per cent reduction in visceral fat without weight loss.29 You might be wondering, surely strength training does the same thing, though? I’m sorry to tell you that it doesn’t.30 This is due to strength training largely revolving around long rest periods, shorter periods of intensity and typically less calorie-burn.

So how does cardio target visceral fat? Cardio stimulates interleukin-6, which aids in visceral fat breakdown,fn3 and due to visceral fat’s metabolic activity it’s more sensitive to sympathetic activation (fight-or-flight response), making cardio more effective in stimulating its lipolysis.31 Interestingly, studies often show a reduction in visceral fat while total body fat stays the same, indicating that cardio ‘burns’ visceral fat and redistributes it to less harmful subcutaneous areas. This fact is evident in sumo wrestlers, who despite their high-calorie intake and obesity, maintain healthy glucose, triglyceride, and metabolic blood levels because their extensive cardiovascular exercise redistributes visceral fat.32

Doing 3–4 weekly sessions of moderate- to high-intensity cardio lasting 30–60 minutes each has been shown to be effective for visceral fat loss.33 A simple way to figure out what constitutes a ‘moderate’ intensity exercise is to first find your maximum heart rate (220 minus your age), then to find 65–75 per cent of that. For example, if you’re forty years old, 0.65 × 180 = 117, therefore your cardio should be stimulating a heart rate of >117 to be considered ‘moderate’ intensity.

Various other factors can influence the storage of visceral fat in the body. Consuming foods with high glycaemic loads (e.g. those rich in refined sugars and lacking in fibre or fats, like sweets and sugary drinks) or foods which are high in saturated fats has been shown to increase visceral fat. Reducing total glycaemic load can result in an 11 per cent reduction in abdominal fat without weight loss,34 while saturated fats tend to store intrahepatic triglycerides (IHTGs) and increase liver fat. This, in turn, spills over into the rest of the abdominal cavity, increasing visceral fat stores. One study showed that when people are overfed 1,000kcal/day of different nutrients for three weeks, the saturated fat group increased IHTGs by 55 per cent, the simple sugars group increased IHTGs by 33 per cent, and the unsaturated fat group 15 per cent.35 Alcohol consumption is also closely linked to visceral fat levels, as alcohol damages the liver, affects nutrient metabolism and storage, and reduces testosterone levels.36 Stress and cortisol are similarly linked, and cortisol has been shown to redistribute fat stores towards the abdomen, increase appetite and reduce post-meal energy expenditure.37

The bottom line: Visceral fat is worse for overall health than subcutaneous fat. To reduce visceral fat, it is advisable to engage in regular moderate- or high-intensity cardiovascular exercise, and to replace high-glycaemic-load and saturated fatty foods with fibrous carbohydrates (e.g. fruits, vegetables and whole grains) and unsaturated fats. Similarly, limiting alcohol consumption and engaging in stress-relieving activities such as mindfulness and physically active hobbies can reduce abdominal fat storage, even in the absence of weight loss.

Weight myth no. 7: Society’s perception of obesity is fair and helpful

Whether we acknowledge it or not, weight, health and beauty are inextricably linked in our minds. The government often sidesteps responsibility for public nutrition education, placing the blame on individuals who are overweight. Concurrently, the media bombards us with unrealistic beauty standards. Our bodies have become a public expression of our discipline, attractiveness, intelligence and even our moral fibre. We’re now sold the idea that if you’re not quite the model specimen of beauty you deserve to be, there are plenty of cost-effective options to fix this, leading us to starve, sculpt and shape our bodies in pursuit of ‘fire’ emojis on Instagram.

There are infinite ways to go about it. Just type in #weightloss on any social media platform and you’ll be met with fasting protocols, juice cleanses, pills, powders and animal-only or salad-only diets. You can pay thousands of pounds for a ‘keto kamp’ in the remote Alps, where nobody can hear you cry. Sweat vests, fat-shredding rolling pins and thirty-day ab programmes are all available to enable you to finally become the gorgeous person you’ve always dreamed of. Welcome to diet culture.

Unfortunately, diet culture also feeds into stereotypical negative beliefs about fat people and their bodies, portraying the overweight as lazy, weak-willed, unattractive, unfit and greedy, which in turn perpetuates weight stigma. Weight stigma is the negative perception of obese people, and the negative attitudes that are directed towards them. This can be in the form of microaggressions, such as people tutting or rolling their eyes, or through explicit verbal or physical abuse for someone simply being, well, themselves. This is discrimination which largely stems from ignorance and an entrenched attitude that fatness is entirely a personal responsibility and moral issue, rather than an outcome influenced by a complex mix of biological, socio-environmental and psychological factors.

Even among my peers and other healthcare professionals, it’s common to think that shame and fear are good motivators for health improvement,38 but that’s simply not true. An abundance of research shows that when overweight people are subject to weight stigma, they end up eating more. One trial recruited overweight women and subjected them to one of two videos – depicting either weight-stigmatizing or weight-neutral material – after which they were allowed to consume snacks.39 Because of the emotional stress the footage caused, the women exposed to stigmatizing content ate three times as many calories. This directly challenges the notion that weight stigma has a positive or ‘motivating’ effect on overweight individuals.

Not only that, but weight stigma leads to poorer food choices, an increased risk of disordered eating, increases in exercise avoidance and worsening substance abuse, such as misusing alcohol.40 This chronic victimization may even increase death rates in people with obesity. So, while it’s important to educate people on the health risks associated with obesity, that does not give anyone the right to belittle, disrespect or bully fat people.

The bottom line: Obesity is inherently harmful to our health, but many people often miss the wood for the trees. Pursuing weight loss shouldn’t be about fitting in with societal standards; it should be about improving your health, happiness and longevity so you can truly be the star you deserve to be. Whether you’re a healthcare professional, doctor, dietitian, nutritionist, coach or even a friend to someone overweight, the way we communicate about fatness can impact people in more ways than we realize. What may seem like light-hearted banter can often represent the first domino in a long chain of negative consequences.

Weight myth no. 8: It’s your fault you’re fat

You’re just lazy. You sit on your arse all day. Eat a salad! Go to the gym! Chances are, if you’re overweight you’ve experienced these insults being thrown at you. They are unkind, stem from an extremely reductionist viewpoint and demonstrate a lack of understanding for the complexities and nuance of obesity.

There are countless factors that affect someone’s obesity risk, including biological, environmental and psychological facets. For example, people with a specific type of mutation in the FTO gene can’t suppress ghrelin (hunger hormone) as efficiently after a meal, meaning they cannot regulate hunger as well as they should.41 For various genetic reasons, identical twins who are raised apart often end up at similar weights.42

Researchers are also now discovering that childhood trauma plays a significant role in obesity. In addition to leaving deep emotional scars, childhood sexual abuse often turns food into an obsession for its victims, with many becoming prone to binge-eating. Others wilfully put on weight to desexualize themselves, in the hope that what happened to them never recurs. The Nurses’ Health Study of 57,321 adults found that over 10 per cent of respondents had suffered severe physical or sexual abuse. People who experienced either form of trauma in childhood had a 90 per cent increased risk of food addiction.43 If a child experienced both physical and sexual assault, their risk of food addiction later in life was increased by 140 per cent. Women with food addiction were six BMI units heavier than women without food addiction.

Personal trauma is just one environmental factor that plays a role in obesity risk; another is geographical location. Did you know that where you live is one of the biggest predictors for obesity? Food accessibility and the socio-economic factors that influence our weight should not be ignored. Around 13.5 million households in the US contend with food insecurity,44 meaning they lack constant access to enough food for an active, healthy lifestyle for all household members. Unsurprisingly, a disproportionate percentage of these people are obese.

I want to give you an example of how utterly ridiculous and obesogenic our food environment is in the UK, from my working life as a doctor. One Friday afternoon, as I stood in a bustling hospital canteen in Birmingham, I found myself face-to-face with an eye-opening realization. Friday in Britain comes with the tradition of fish and chips. This Friday was no exception, and a plate of deep-fried battered fish, a mound of crispy chips and a side of sauce was duly available, all for a modest £2.75. Being wary of oily food, especially when I have to maintain a clear head to attend to my patients, I decided to pair my meal with a small salad pot.

I was hoping that the vibrant, crunchy greens would lend some healthfulness to my lunch and perhaps boost my cognition. But the tiny offering (a handful of lettuce, two cherry tomatoes, three slices of cucumber and some red pepper) cost me a whopping £3. As I stared down at my beige, greasy fish and chips amounting to 2,000 calories, the reality dawned on me. Even armed with the nutritional wisdom I’d gained over the years, guiding patients to limit calorie-rich fried foods, I found myself cornered by limited food choices.

That moment was a stark reminder of the crucial role our food environment plays in our health. Regardless of how high your food IQ may reach, without the means to make healthier choices, that knowledge is virtually powerless. The UK government’s recent law mandating restaurants to display calorie counts next to dishes only underscores the issue. Rather than addressing the root problem, it adds another layer of responsibility on the consumer, conveniently deflecting blame away from the government and food manufacturers. Amid increasing poverty, escalating cost of living and soaring fuel prices, the notion of ‘just opt for the low-calorie meal to lose weight’ sounds preposterous. It detracts from the need for governmental action to enhance our food supply.

So what kind of interventions might help? The changes that would be most meaningful require political clout and determination at every level of government. We’ve seen this happen in the fossil fuel industry, for example. There have been regulatory interventions including a ban on diesel cars being manufactured after 2035, obliging the leading automotive brands to create affordable electric alternatives. When it comes to nutrition, we’ve seen it successfully done with the sugar tax, which took a lot of work and coordination behind the scenes across multiple sectors. Following a report from the Scientific Advisory Committee on Nutrition, which recommended a target of 5 per cent dietary energy from free sugars, the UK government challenged the food industry to reduce the sugar content of foods by 20 per cent by 2020.45 Then, in March 2016, it announced a three-tiered levy on sugary drinks, which was the first soft-drink tax in the world to have multiple tiers and was designed to drive reformulation. Products that contained more than 5–8g of sugar per 100ml were taxed at 18 pence per litre, whereas products with <5g per 100ml were not subject to the tax. The challenge to the food industry to reformulate the nation’s favourite soft drinks was accompanied by large public awareness campaigns, as seen in the Change4Life initiative, as well as increased attention to sugar-related harm in the media.46

This intervention has largely been successful, with 70 per cent of Britain’s soft drinks now containing artificial sweeteners instead of added sugar, to reduce total calories and sugar intake. The same can be said for salt reduction in food. From 2003 to 2018, average salt intake reduced from 9.38g to 8.38g per day as a result of the UK Salt Reduction Strategy.47 This stepwise reduction of sodium in the food supply over time has contributed to the lowering of stroke and cardiovascular disease mortality in the UK population, and is set to prevent 83,000 cases of ischaemic heart disease and 110,000 premature strokes, and save £1.64 billion in the UK alone by 2050.48

The model for real change is there. We have the templates. We have the evidence that it can be done, so it successfully and meaningfully impacts lives. The government just needs to act. The next step is to apply existing policies to other dietary factors that would help combat obesity, such as reducing total calorie intake and saturated fat, while increasing the fibre content of foods. A practical example of this would be to set certain ‘healthfulness’ criteria for cheap consumable products via tax levies, essentially forcing the food industry to reformulate their products to meet these targets if they want to maintain market share and remain profitable. For instance, instead of a buying a standard chocolate bar for 75p, you could buy a similarly priced, healthier version that contained >5g fibre, <2g saturated fat and was under 150kcal. This would hypothetically score in all three domains and be ranked ‘healthfulness rating 3’.

The bottom line: It’s important that we start to appreciate some of the nuance surrounding obesity and the social determinants of health and weight. There needs to be major reform in how the government views food policy and obesity if they want to ease the economic burden on healthcare systems and improve people’s quality of life. Many factors influencing obesity are not in our control. That being said, we can do our best in the here and now to act on the things we do have control over.

Key takeaways


	Fat cells, or adipocytes, play essential roles in survival. They act as energy banks, help in thermoregulation and produce hormones like leptin and adiponectin that regulate energy intake and insulin resistance. However, excessive adipose tissue can lead to health issues.

	Global obesity rates are alarming. With 13 per cent of people globally and 43 per cent of adults in the US classified as obese, obesity presents significant physical and mental health challenges, including discomfort and self-esteem issues.

	Excess body fat can lead to numerous health problems. Beyond physical discomfort, excessive fat tissue (especially visceral fat) causes insulin resistance, elevated blood lipids and hypertension, as well as the biochemical products of fat tissue that can release harmful pro-inflammatory and pro-thrombotic chemicals into the bloodstream. This increases the risk of cardiovascular disease, metabolic diseases, cancer and mental health disorders like depression.

	Weight loss can improve health. Studies suggest that even when lifestyle changes do not necessarily promote health, the associated weight loss can still have beneficial effects on health markers. Therefore, while lifestyle changes are crucial, weight loss itself can also contribute to improved health outcomes.

	The BMI is useful: Although the Body Mass Index (BMI) has been criticized for its origins and applicability to diverse populations, it remains a useful tool for predicting body fat percentage and disease risk across populations – when not used in isolation.

	The 95 per cent failure rate of diets can be debunked. The widely perpetuated statistic that 95 per cent of diets fail is based on outdated and contextually limited studies. The definition of ‘success’ in dieting needs to be redefined as achieving clinically meaningful improvements in health, which can be seen with as little as 5–10 per cent weight loss. These meaningful thresholds have been demonstrated time and time again over many years.

	Diet culture and weight stigma cause harm. Our society’s obsession with particular body types has led to the proliferation of a harmful diet culture and widespread weight stigma. Negative assumptions about obese people, including accusations of laziness and a lack of willpower, are deeply rooted in societal beliefs. Weight stigma is not a motivator for health improvement but leads to adverse health outcomes, including increased caloric intake, poor food choices, disordered eating and substance misuse.

	Obesity is complex. The causes of obesity are multifaceted, and it’s erroneous to solely blame an individual for their excess weight. Genetic factors, psychological triggers such as childhood trauma, and the social determinants of health such as geographical location significantly influence an individual’s obesity risk.

	Food environment and accessibility are important. Socio-economic and geographic environments significantly influence food choices and obesity risks. With healthier food choices often being more expensive and less accessible, those in poorer households or living in ‘food deserts’ are disproportionately affected. Government policies often place the responsibility on the consumer, ignoring the larger structural issues at play.

	Sustainable weight-loss strategies do exist. Recognizing the complexity of obesity and understanding the influence of various social determinants of health is crucial. There’s a need for systemic reform in food policy and obesity management. While many factors influencing obesity are beyond individual control, there are steps people can take to manage their weight sustainably. These strategies will be outlined in the following chapter.






Weight Loss:Achieving Sustainability

Just eat less and move more, right? Well, the answer is yes … but also no.

Hopefully, by now you’re aware that the Energy Balance Model (EBM) of obesity, being the scientific consensus, stipulates that the only way to lose weight is to induce a calorie deficit, or to expend more energy than you consume. And it’s true that following reductionist pieces of advice like ‘eat less, move more’ can make it pretty easy to lose 20lb or perhaps even 40lb of weight. Just take your pick out of any of the mainstream fad diets from the first chapter of this book.

It turns out that sustainable weight loss isn’t as simple as exercising more and consuming less food, however. Sustainable loss is much more complex and multifaceted. Happily, though, we can turn to a hugely helpful study which has shown what habits to employ to lose large amounts of weight and keep it off … It’s called the National Weight Control Registry (NWCR).1

The NWCR is the largest weight-loss research study ever run on over 10,000 successful ‘dieters’ who lost on average 66lb and – crucially – kept it off for more than five and a half years. Eighty per cent of the participants were women, with an average age of forty-five. We also know that 45 per cent of these participants lost the weight on their own, without any guidance, which should give you hope that with nothing but the advice contained in this book, your chances of success are strong. By assessing these women’s habits and finding common ground among them, we can pick out the very best strategies to achieve sustainable weight loss.

Eat breakfast every day

Of the successful NWCR dieters, 78 per cent ate breakfast every day. Eating a wholesome breakfast helps regulate appetite across the rest of the day, improves glycaemic function and fatty acid breakdown, burns more calories through the thermic effect of food (TEF), which is the number of calories required to digest and process food, regulates normal circadian fluctuations, as well as aiding general movement (non-exercise activity thermogenesis, or NEAT), exercise habits (exercise activity thermogenesis, or EAT), mental health and energy levels.

Controlled trials show that prioritizing a larger breakfast and a smaller dinner leads to greater levels of weight loss, in some cases doubling the effect! There are several reasons why this happens. There appear to be subtle differences in the thermic effect or energy expenditure from a circadian rhythm standpoint later in the day. However, this is marginal at best. The bigger player is that front-loading energy intake likely has positive effects on our general movement and activity levels (NEAT and EAT), as well as benefits for mood and subjective energy or fatigue levels.

In addition, brand-new, tightly controlled research has shown that larger breakfasts are significantly better at suppressing hunger throughout the day, even at subsequent mealtimes.2 A greater suppression of hunger means less energy intake through food overall. These factors together could explain why many free-living trials (where people are left to their own devices) experience superior weight-loss benefits.

Weigh yourself once a week

Weighing yourself is a way to stay on track for your goals and serves as a regular reminder of the journey you’re on. Seventy-five per cent of people who successfully lose large amounts of weight weigh themselves at least once a week. However, if you don’t find weighing yourself a positive experience, there are many alternatives, backed by science, like the following:


	Limb or waist measurements (e.g. using a measuring tape around your waist or legs)

	Exercise monitoring (tracking activity levels, cardiovascular fitness or strength, e.g. Have I managed 10,000 steps today? Does twenty minutes on the treadmill feel easier now? Do I need to increase the weight on my squats?)

	Calorie counting or food diaries (using apps like MyFitnessPal or a notebook).



It is worth stressing that self-monitoring through regular weighing or calorie counting can be damaging to some people’s mental state. If you feel overly anxious or your behaviour regarding weighing yourself becomes obsessive, it may not be the most effective approach for you. While the vast majority of sustainable weight-loss achievers do use a form of self-monitoring, you should reflect on how the process affects you psychologically and realize that it’s not mandatory for achieving success.

Watch less than ten hours of TV a week

The national average of time spent watching TV in the US is a huge twenty-eight hours a week.3 Compare this to the NWCR participants, of whom 62 per cent watched less than ten hours per week, and 36 per cent watched less than five hours per week. Staying sedentary for prolonged periods of time is entirely counterproductive when it comes to managing your weight, not just due to a lack of movement but also the knock-on effects on energy levels, mental health and accompanying eating habits. A meta-analysis of thirteen studies found that binge-watching TV significantly increased the risk of five mental health disorders, in particular stress and anxiety.4

Exercise for at least one hour each day

It’s no surprise that exercising can help expend more calories, thus making weight loss easier. Hundreds of RCTs show that exercise independently induces modest amounts of weight loss, even without dietary changes.5 Research also shows that 90 per cent of successful dieters exercise for about one hour per day. However, something that is often overlooked is exercise’s ability to improve almost all aspects of health and daily structure. It can provide a sense of fulfilment and instil a secondary wave of energy and motivation midway through the day.

Creating habits and routine is a fundamental part of weight maintenance and healthy living.6 So even if your exercise routine isn’t built to burn a lot of calories, maintaining consistency will positively impact many other aspects of your life, making a weight-loss journey easier to maintain and more gratifying.

Ironically, it’s important to note that going ‘extra hard’ in the gym or trying to burn lots of calories through exercise may not further aid weight loss. The Constrained Energy Model pioneered by Dr Herman Pontzer, associate professor of evolutionary anthropology and global health at Duke University, stipulates that the body adapts to increased physical activity by reducing energy spent on other physiological processes, thus maintaining total energy expenditure within a narrow range.7 This means that burning more energy from training tends to negatively impact general movement (NEAT) and simultaneously drives up appetite for hyper-palatable foods. Hence why studies like the E-MECHANIC trial demonstrate that around 30 per cent of calories burned from exercise are compensated for through appetite increases and subsequent calorie intake.8 Therefore, higher-intensity or longer exercise sessions don’t always mean better results.

So, instead of focusing on the calorie burn from your exercise (and bear in mind that watches, treadmills and waistband monitors are not always accurate), it’s more productive to do what you enjoy and can see yourself doing consistently long-term.

Move beyond black-and-white thinking

Being flexible in your dietary choices is often looked at in a negative light. Critics might suggest ‘You’re just not disciplined enough’ or ‘You don’t want it enough’ or ask ‘Why are you eating these bad foods?’ Ironically, this rigid mindset around food is in fact typical of weight-loss failure, while allowing all foods into your diet is a predictor of weight-loss maintenance.9 Referring to foods as ‘good’ or ‘bad’ is an example of dichotomous or black-and-white thinking. Holding this psychological belief around food predisposes you to poorer health outcomes and weight.

One study of 241 adults found dichotomous beliefs about food impeded the participants’ ability to maintain a healthy weight.10 Other research shows that being all-inclusive with respect to food leads to better weight-loss outcomes,11 which is supported by a separate study that forced one group to cut out bread – unsurprisingly, they had three times as many dropouts as the control group.12 It is clear that encouraging strict behaviours around food choices does no one any favours, and could even be harming your physical and mental health. You shouldn’t feel bad about that weekend meal out at your favourite restaurant, or your friend’s birthday barbecue. Ultimately, it’s about balance and long-term habits: one day’s slip is not going to make a difference. We know that not all foods are equally nutritious, but understanding that all foods can have a place in a weight-loss journey is important.

Learn about protein and fibre

I’m sure by now you’ve heard about the importance of protein and fibre for any weight-loss journey. Protein is the most satiating macronutrient and provides the highest thermic effect (20–30 per cent), making it essential in any weight-loss programme. However, it’s not essential for weight loss per se, as many people easily lose weight on low-protein plant-based diets because they are minimally processed and rich in fibre and whole grains.

Protein is however essential for its ability to preserve muscle mass as you lose weight. Muscle mass is a pillar of longevity and quality of life, because it acts as a metabolic sink for glucose and aids in cardiovascular fitness and bone health – all of which will heavily influence your health in older age.13 Higher-fibre carbs also have a relatively high thermic effect, sitting at around 20 per cent, are largely unabsorbed by the body, work extremely well to fill you up and provide an abundance of metabolic and gut benefits.

Minimize ultra-processed foods

In one study, healthy adults were given 42g of almonds (30–35 almonds) in their original, whole, raw form, and as a result, they absorbed on average 185kcal. When they were given the exact same quantity of almonds but in the form of almond butter, they absorbed a whopping 274kcal.14 That’s a more than 50 per cent increase in calorie yield, simply due to the processing of that food.

Various studies have demonstrated that food form impacts macronutrient absorption. The absorption of fat from whole nuts is less than from other forms of nuts, suggesting that the chemical bonds between nutrients within food impacts the metabolizable energy of food.15 A similar phenomenon is seen a study involving nutrient-identical cheese sandwiches.16 A processed white bread and cheese sandwich reduced the post-meal energy expenditure (or TEF) by 65 calories, compared to a multi-grain version of the same sandwich – meaning that participants burned significantly fewer calories digesting the white bread sandwich.17 That equates to almost a 50 per cent reduction in TEF, which could drastically reduce how many calories you burn in the day if all your meals are ultra-processed.

This principle also applies to liquid calories in the form of juices, soft drinks, sodas and milkshakes. Sugar-sweetened beverages, also a type of ultra-processed product, have consistently been tied to weight gain because of their calorie density, which is accompanied by minimal satiety effects.18 To highlight the lack of satiety of ultra-processed foods, when participants were admitted to a research facility for two weeks, they were given diets with identical macronutrient compositions – same calories, protein, fibre, sugar, sodium and so on. The sole point of difference between diets was the level of processing of the food. Participants were instructed to eat as little or as much as they wanted, and it was found that the ultra-processed group consumed a whopping 500kcal more per day than the unprocessed group.19 This lead to 2lb of weight gain, whereas the unprocessed group lost 2lb of weight. Just two weeks of following these diets led to a 4lb weight difference between groups!

In short, the more that food is broken down prior to consumption, the less your body must work once it is ingested. Heavily processing and cooking food can lead to an increase in calorie intake via reduced satiety, increased absorption from those foods and a decrease in calorie expenditure, even when nutrient profiles are identical to unprocessed foods.

It is important to avoid liquid calories and prioritize minimally processed whole foods in order to help the energy balance equation to work in your favour.

It’s not as simple as counting calories

Calories in, calories out. This simple rubric defines the weight-loss strategy of over a billion people worldwide. While we’ve established that a calorie deficit is the mechanism by which weight loss occurs, the strategy of calorie counting to achieve said deficit is probably not the wisest. One issue is that people are notoriously bad at calculating their calorie intake;20 we also tend to overestimate the calories we burn from exercise, sometimes substantially.21

I’ve worked with many patients suffering with eating disorders, who start off on the calorie-counting bandwagon only to become fixated on attributing numbers to all food. When they eat something, all they see are digits, and anything remotely higher than 400kcal is poisonous and toxic … even if the dish is a perfectly healthy grilled salmon fillet with avocado and salad. This aligns with the evidence showing that the use of calorie-tracking applications is associated with eating disorder symptomology.22 One study found that almost 40 per cent of men using a popular tracking app perceived the app as a contributing factor to their disordered eating.23

Calorie counting can be a useful tool for some people in helping them stay on track, however due to the difficulty of accurately assessing calorie intake and potential psychological downsides, I believe that educating people on how to implement food strategies that will subconsciously manage levels of intake is generally more productive.

Don’t take food labels literally

Food labelling started back in the 1970s, with calorie numbers and sodium content appearing on packets for the reference of those with ‘special medical needs’. Fast-forward to today, and of course there are food marketing terms splashed absolutely everywhere; ‘gluten-free’, ‘all-natural’, ‘GMO-free’, ‘no added sugar’, ‘no artificial flavourings’ … the list goes on. It’s not surprising that more than 100 independent studies have demonstrated that many people are confused by modern-day food labels.24

Furthermore, they’re not always accurate. In the US, for example, nutrition labels are regulated by the Food and Drug Administration (FDA), where a variation of up to 20 per cent in stated calorie amounts is allowed. The UK is not much better. Food labels are regulated by the Food Standards Agency (FSA), yet they don’t specify a margin of error, and in many cases they allow food businesses to calculate their own calorie numbers for products. In trials testing dozens of popular snack-food products, bomb calorimetry (the gold standard for assessing caloric value) revealed that some snacks underreported their carbohydrate content by 7.7 per cent.25 This is also seen in prepared restaurant dishes, where a shrimp and pasta dish stated a count of 250kcal, yet researchers found a count of 319kcal!26 In short, we shouldn’t take calorie numbers on packets as literal counts. I don’t tend to advise calorie counting to my patients, but if you find it useful as a tool to hold yourself accountable, that’s perfectly okay.

Artificial sweeteners are okay

For sweet-toothed individuals, artificially sweetened drinks can help manage cravings without the extra calories of sugar. This supports healthier dietary habits and minimizes added sugars. Moreover, dozens of controlled trials have shown that sweeteners don’t seem to increase hunger, provoke cravings or induce obesity.27 Because of the sustainability they support, in the sense that they can help to suppress sugar cravings, you might even find them superior to water for weight loss, if you’re sweet-toothed.

Practise mindful eating

Mindful eating involves paying attention to your food with each passing moment, understanding the purpose of food, eating without judgement, listening to your body and understanding the feeling of satiety. It is the art of being present while you eat. This subject deserves attention as it has been shown to aid weight loss, reduce binge-eating and support good mental health. It’s been fundamental in the etiquette of eating in many religions, including the Islamic faith. The Prophet Muhammed (peace be upon him) said: ‘No human ever filled a vessel worse than the stomach. Sufficient for any son of Adam are some morsels to keep his back straight. If he likes to have more, then he may fill a third with food, a third with drink, and leave a third for his breath.’ This underpins the art of presence surrounding food, with an emphasis on being conscious in the moment and realizing when you’re content.

Let’s run through some key mindful strategies that can aid a weight-loss journey. First, try to chew at least twenty times per mouthful of food. This helps indigestion and reflux symptoms, and indirectly leads to a reduction in the speed of eating. This is important, because the faster you eat, the more likely you are to overeat.28 You might find it useful to put your fork down with every bite taken, and only pick it up again once the bite has been thoroughly chewed and swallowed. Similarly, try not to eat and watch TV, or scroll through TikTok on your phone (unless it’s my TikTok of course). Aim to eat with no distractions; just you and your plate of food.

Use smaller plates and cutlery

Another practical strategy is to consider your choice of utensils when eating. Plate sizes have been shown to influence our own biases for how filling food will be and how many calories we take in as a result. Larger plates have been linked with larger serving sizes, and unfortunately we have a tendency to want to fill up the empty space on a plate. ‘You’re not leaving this table until your plate is finished!’ was a common refrain at dinner time during my childhood. Even when eighty-five nutrition experts attended an ice cream social, those given the larger bowl served themselves 31 per cent more ice cream without realizing.29 Smaller spoons have similarly been shown to reduce bite size, eating rate and food intake.30

Key takeaways

Obesity is a multifaceted, complicated condition that cannot be boiled down to ‘eat less, move more’. Remember this one thing: your weight does not dictate your worth, or your value as a person. It is not your fault that you’re obese.

There are many things that contribute to obesity that are unfortunately out of our control, however we can only do what we can to lose weight sustainably and improve our health. Here are a few of them:


	Behaviours are key. Successful long-term weight loss is dependent on behaviours, not so much the diet you choose. Hold yourself accountable by taking regular objective measurements (i.e. self-monitor by weighing yourself, keeping a food diary, taking body measurements). Engage in regular exercise, eat breakfast (if it’s convenient) and reduce your screen time.

	Focus on minimally processed foods. The closer the food is to its original form, the less ‘processed’ it is. This will aid in satiety, reduce the calorie density of that food, increase the energy required to digest it and decrease the amount of energy we extract from the food too.

	Seek out support. Find someone to check in on you, and provide advice, support and reminders. Perhaps a gym partner – or arrange a weekly café meet-up with a pal on a similar mission.

	Don’t be afraid to utilize low-calorie products. Low- or no-calorie food and drink products are excellent substitutions for the full-sugar versions. They can help in reducing total calories and added sugar intake, and give you a sweet kick that can keep sugar cravings at bay.

	Eat consciously and mindfully. Eat without a distraction. Avoid eating in front of the TV or when working at a desk. Put the fork down between bites. Chew your food! These things will help reduce hunger cues, aid satisfaction, and will allow you to understand whether you’re actually hungry or just eating because you’re distracted.

	All chapters in this book and their related topics play a significant role in our ability to regulate weight. For example, meal timing impacts hunger, energy expenditure and sleep quality, which are all crucial to weight management, so make sure to front-load your calories earlier in the day. Inflammation can exacerbate metabolic disease and the natural variation in hunger hormones. Disrupted hunger cues can increase energy intake and cravings. Low mood or mental health conditions can impact motivation, adherence, increase the likelihood of poorer food choices, cause stress-eating and disrupt your sleep. The health status of our microbiome influences energy extraction, expenditure, hunger and mental health. Lastly, all popular diets can elicit weight loss by inducing a calorie deficit. Implementing the principles from each chapter will improve your ability to lose weight and keep it off effectively.






Part Three



NEW SCIENCE






After breaking down prevalent myths surrounding popular diets, inflammation, obesity and weight loss, we stand on the cusp of the future. Welcome to Part Three of Saturated Facts, aptly titled ‘New Science’. Here, we move away from heavy myth-busting and venture into the pioneering realms of chrononutrition and the importance of meal timing, unearth the mysteries of the gut microbiome, and explore the intricate relationship between diet, depression and dementia. Prepare to be enlightened as we navigate these exciting frontiers, expanding our understanding of nutrition and its far-reaching impact on our health and well-being.




Chrononutrition and Sleep:Time on Your Plate

The concept that what matters is not just what you eat but when you eat might feel like an entirely new dimension to your understanding of diet and health.1 In the last chapter, we explored the profound impact of dietary choices on weight management, unearthing the mechanisms behind caloric balance, macronutrient composition and the science of satiety. We examined how adjusting what we put on our plates can tip the scale towards successful weight loss.

However, the story doesn’t end with the nutritional composition of our meals. The timing of our food consumption plays a compelling role in our health and well-being, including on journeys towards weight loss. Welcome to the world of chrononutrition, a field of study that marries the disciplines of nutrition and chronobiology. It takes into account our internal biological clocks (chrono meaning ‘time’), which regulate numerous physiological processes – including digestion, metabolism and hormone production. As we delve deeper, we’ll uncover how aligning our meal timings with these biological rhythms can not only amplify weight-loss efforts but also improve our overall health. So, let’s embark on this journey together, exploring the fascinating interplay of time, food and our bodies.

The medieval Jewish philosopher Maimonides (1135–1204) had a very particular approach to healthy eating. He gave instructions on how to lead a healthy life, and part of those teachings was what, when and how much you should eat. Perhaps his most well-known quote is: ‘Eat like a king in the morning, a prince at noon, and a peasant at dinner.’ In the past ten years, evidence has emerged showing that meal timing can indeed affect a wide array of physiological processes.

Chrononutrition fact no. 1: The time you eat food makes a difference to health

So why does it matter what time of day we eat? In short, the body struggles to metabolize nutrients at night. Have you ever wondered why or how your body knows to feel tired when it’s close to bedtime? Or pondered why, after a lazy day in bed, even though you’ve slept all day, you never really feel refreshed? This is because humans have evolved to follow a ‘diurnal’ existence, otherwise known as the sleep/wake cycle or circadian rhythm.

All our internal processes follow a roughly 24-hour cycle. Metabolic processes are optimized in the day, and down-regulate in the night to allow our body time to recover. This works to our advantage, as during daylight hours the cellular functions responsible for homeostasis (our body’s ability to stabilize our internal environment) are at their most efficient, in order to allow for any change in the environment. For example, when I’m doing an exhausting thirteen-hour hospital shift, I feel my brain begin to tire and become less efficient nearer the evening, when night falls. This is natural, as during our daily activities our brains need to be switched on so we can think, complete tasks and communicate. A constant stream of energy from glucose and other compounds, as well as ‘alert’ hormones like cortisol and serotonin, helps us to function. But this process starts to wind down as the day draws to an end.

Our ancestors had an even greater need for this daytime optimization, as often it could mean the literal difference between life and death. The sympathetic nervous system responsible for our ‘fight-or-flight’ response also needs to work better in the day, so we can act quickly in times of danger. This leads to the release of adrenaline and cortisol, which act to increase our heart rate and glucose output from the liver (hepatic gluconeogenesis). This process gave our ancestors the best chance of successfully escaping a wild animal or beating a threatening opponent, as through it, blood vessels fill with sugar that is ready to be utilized as energy when needed. After the dangerous episode has passed, these mechanisms turn off, allowing the body to return to baseline.

The human body is governed by its circadian rhythms. These rhythms exist because nearly every tissue and organ contains an internal biological clock, which facilitates the circadian cycle. Imagine that inside your body, a factory manager is standing at the top of a production line of tightly packaged boxes of calories. Each box represents energy being directed to various parts of the factory floor, and the individual workers pushing these boxes in different directions represent our metabolic processes and hormones. The manager is observant, glaring down at their employees, telling them when to start or stop. Without supervision, there might be areas of the factory floor not functioning at their best or most efficient. The manager – who represents our circadian ‘master clock’ – facilitates all operations and ensures they are smooth, timely and without complication. Countless ‘peripheral clocks’ answer to this one master clock – known as the suprachiasmatic nucleus (SCN), a highly specialized part of the hypothalamus in the brain which receives signals directly from the eyes. To maintain homeostasis, the body’s peripheral clocks synchronize themselves to the SCN. Many functions of metabolism and digestion follow a roughly 24-hour cycle based on cycles of light and dark.

One example of a peripheral clock is the digestive system. A broad range of vital functions within the digestive system display circadian variations. For instance, the mouth produces saliva to aid digestion and the passage of food down the oesophagus. We now know that the volume of saliva produced is increased during daylight hours. Saliva contains key enzymes, such as amylase, which help break carbohydrates down into glucose. This is why if you chew a savoury cracker for a long time, you’ll eventually taste the hidden sweetness within.

Another example of how our digestive tract is optimized in the day is through the movement of food. Gastric emptying rates (which means the speed at which food exits our stomach) are shorter in the daytime, and peristalsis in the digestive tract (muscular contractions that move food through the gut) are also linked to a circadian cycle. The opposite is demonstrated in the evening, as we see a reduction in movement of food through the large bowel during sleep.2

Our feelings of hunger and satiety, while complex, are linked to two hormones named ghrelin and leptin. Ghrelin is typically referred to as the ‘hunger hormone’, while leptin is the ‘fullness hormone’. These hormones synchronize to our usual meal timing, so people who typically eat breakfast will feel hungry upon waking. This is also seen in those who practise intermittent fasting or observe the holy month of Ramadan. The first few days of fasting are notoriously difficult, as your digestive system is used to you waking up and eating. However, after a few days, your body gets the message and fasting becomes easier. This is why people no longer feel hungry after a few days of skipping breakfast.

Now that we’ve established a basic understanding of our body’s circadian rhythms and how they relate to digestion, let’s look at what happens when we eat at different times of the day.

Chrononutrition fact no. 2: The harmful effects of a late dinner

A useful scenario to look at when considering this idea is what happens when you eat a heavy meal at night, compared to earlier in the day. Those who habitually eat at night are seen in observational studies to have an increased risk of metabolic conditions such as type 2 diabetes and cardiovascular disease. This is becoming more commonplace in Western countries – people in the US often consume around a third of their calories after 6 p.m., and the UK has seen a trend in increasing energy intakes in the afternoon and evening, too.3 Current dietary habits show that we consume up to 40 per cent of our energy intake during the night. But what is happening when we eat later in the day?

Our body is not as capable at regulating our blood sugar levels closer to our ‘circadian night’ – or within a few hours of the time we normally sleep. Throughout evolutionary history, we’ve not had to regulate blood sugar levels as aggressively throughout the day as we do now, because in earlier times we would usually have had less immediate access to food. Gone are the days when you’d have to stalk a small mammal for hours, hunt it, kill it and prepare it before having your first bite. With modern-day technologies, supply chains and distribution, food is now easily accessible to most people in the Western world at any time of day. Every major road now has either a supermarket or a convenience store where you can pick up all of your favourite treats. This is the only time period in human existence when we can press a button and, fifteen minutes later, a freshly made katsu curry is on the doorstep.

One research study exploring this took twenty healthy volunteers with a fixed bedtime of 11 p.m. They were given a dinner consisting of exactly the same food either at 6 p.m. or 10 p.m. The group that consumed dinner at 10 p.m. had a higher postprandial glucose peak, meaning their glucose rose to higher levels in response to their food intake. This means a longer period of time spent with higher blood glucose, which over time can damage cells. The group also had lower levels of dietary fatty-acid oxidation (the breakdown of fats in the meal), indicating an inefficiency in food metabolization and increased cortisol levels, suggesting a disruption in hormonal regulation.4 These differences show that consuming food later in the day negatively impacts various metabolic processes important for optimal health. The researchers concluded that these metabolic effects could promote obesity if they were to occur chronically.

Similar findings were seen in a randomized crossover trial which took place over two weeks.5 Eleven healthy women were instructed to consume a 200kcal snack, comprising mainly fats and carbs, every day for thirteen days either at 10 a.m. or at 11 p.m. On day 14, they entered a respiratory chamber and their energy metabolism was measured for twenty-three hours. The researchers found that, relative to daytime snacking, night-time snacking significantly decreased fat oxidation and increased total and low-density lipoprotein (LDL) cholesterol. LDL cholesterol is typically referred to as ‘bad cholesterol’, as it carries cholesterol to your arteries where it can be deposited, contributing to plaque formation. The researchers discovered that changing the time of the small snack increased cholesterol by 9mg/dL and LDL by 7mg/dL. In units more familiar to the UK, shifting the time of that small snack to night equated to a cholesterol increase of about 0.6mmol/L (<5mmol/L is a healthy level). Now, if that small snack turned into the kind of large evening meal so many adults in the Western world eat regularly, this blood lipid difference would be much more detrimental.

Research experiments on rodents have shown how meal timing can alter how certain cholesterol-converting enzymes are expressed, which leads to an increase in cholesterol synthesis.6 As LDL cholesterol plays a causal role in cardiovascular disease,7 this adds to the weight of evidence suggesting that habitual night-time eating increases the risk of cardiovascular disease. These findings have been supported by a recent analysis of ten controlled studies – which concluded that people who habitually eat at night have poorer post-prandial glucose tolerance.8

The bottom line: Eating food late in the day negatively affects various metabolic processes important for optimal health. Harmful effects include: poorer glucose tolerance, reduced ability to metabolize fats, and an increase in cortisol levels and LDL cholesterol. Therefore, try to avoid large meals within a few hours of your normal sleep time.

Chrononutrition fact no. 3: Post-meal glucose regulation and the effects of night eating

So why does habitual night-time eating lead to a poorer post-prandial glucose tolerance? When we eat, we break down and digest food, which raises our blood sugar levels. The body responds by releasing a surge of the hormone insulin from the pancreas to lower that elevated sugar level. Insulin acts by shuttling the sugar in our blood back into the liver and muscles to be stored as glycogen, or turned into fatty acids to be stored as adipose tissue throughout our body. This is why it’s often referred to as a ‘storage hormone’, because it stores excess energy and saves it for when it’s needed.

The amount of insulin your body releases is related to the composition of the meal. Carbohydrate-rich foods are made up of glucose molecules bound together. Naturally, these foods, like rice and pasta, will cause the biggest surge in blood sugar and therefore insulin, whereas those with healthy fats like avocados or protein-rich foods cause a smaller rise. This is why people living with type 1 diabetes have to manually carb count to calculate how much insulin they need, as their pancreas isn’t doing it automatically.

Sometimes this insulin surge is too much for the food that was ingested and can lead to a state called postprandial or reactive hypoglycaemia, where blood glucose levels temporarily fall below the normal range within a few hours of eating. This is typically due to an underlying condition such as insulin resistance or type 2 diabetes, gastrointestinal issues or hormone deficiencies, but is also common in overweight people and in meals that are heavy in refined sugars.9 The body functions best in a very tightly controlled environment. So this temporary drop in blood sugar activates several homeostatic responses by the body in an attempt to restore normal bodily function.

One way in which the body attempts to restore sugar levels is to release hormones such as cortisol and adrenaline, which play a role in blood glucose control as previously described. Cortisol can act to increase cravings for hyper-palatable foods that are rich in both sugars and fats. Temporarily low blood sugar can also induce lethargy or fatigue, which could psychologically sway you into eating more food. Night-time eating leads to worsening regulation of these metabolic pathways, potentially leading us to consume more high-sugar and fatty foods. To combat our inefficiency in regulating blood sugar, we should try to avoid carbohydrate-heavy meals in the evenings and prioritize adding fibre and dietary protein to our dinner. This will help minimize the amount of time spent with abnormally high blood glucose, therefore protecting your blood vessels and cells over the long run.

Chrononutrition fact no. 4: How meal timing affects the thermic effect of food

The energy required to digest, process and absorb the food we eat is called the thermic effect of food (TEF). Fats have a TEF of 0–3 per cent, carbohydrates 5–10 per cent and protein a whopping 20–30 per cent.10 This means that if you were to consume 100kcal of pure chicken breast, your body would spend up to 30 of those calories processing it, thus netting only 70 calories. So logically, eating more protein-rich foods results in a higher energy expenditure, something that most active people would desire. Simply increasing the percentage of protein in your diet without increasing total calories has been shown to increase energy expenditure by 100–200 calories per day. How does this relate to meal timing, you ask? There’s evidence that the thermic effect of food is up to 50 per cent lower in the night, resulting in a higher net intake of calories with those meals.11 If you normally expend 100 calories on digestion in the morning, the same meal might only use 50 calories on digestion at night.fn1, 12

The human body loves routine. It thrives on metabolic regularity and order. This is why the regularity of when we eat our meals seems to affect TEF as well. Studies have found that having an irregular eating schedule by changing your meal timing and frequency has a detrimental effect on your TEF, resulting in a net increase in calories.13

It is therefore important to eat on a more regular schedule and introduce more protein earlier in the day, to synchronize our peripheral biological clocks (e.g. the digestive system) with the master clock (SCN) in order to optimize metabolic function and therefore overall health. Now we’ve seen some of the direct physiological effects of eating late at night, let’s explore some of the indirect negative effects on our health.

Chrononutrition fact no. 5: Late eating decreases daytime energy

If you consistently consume a large proportion of your daily calories at night (within a few hours of your typical bedtime = circadian night), you’re at risk of not adequately fuelling your body in the day when you’re awake. This means you won’t be as energized or move around as much.

Think about a time when you didn’t eat lunch or dinner. Were you as keen to go for a walk, do your chores – or even socialize for that matter? Probably not. This is because your body subconsciously tells you to conserve energy by not moving around as much, making you feel lazier. So not only will your general movement be decreased, but your exercise intensity and duration will likely suffer as well. A meta-analysis of thirty-seven controlled studies showed that for exercise sessions lasting longer than sixty minutes, eating something prior to that workout saw improved exercise performance and capacity in the majority of studies analysed.14

Any movement that is dedicated to structured exercise is referred to as exercise activity thermogenesis (EAT), while general movement and fidgeting in the day are non-exercise activity thermogenesis (NEAT); this includes things like doing chores, commuting to and from work, or even scratching your head while seated at your desk. Ensuring adequate calorie intake early in the day will likely have positive effects in terms of both EAT and NEAT and how much energy you expend across a 24-hour period.

Chrononutrition fact no. 6: Eating before bed impacts sleep and mood

Eating close to your bedtime can negatively impact your sleep and mood.15 This is because when we eat late at night, the muscles and organs that digest and metabolize food are forced to work when they should be resting. This goes against our circadian rhythm and can delay our ability to fall asleep, thus hindering the descent into the deep sleep phase.

Not only does it delay our sleep time, it can disrupt intermittent portions of our sleep as well. Not to mention the vicious cycle that could be initiated: eating at night affects sleep, poorer sleep increases night-time cravings, and more food at night further impacts sleep. Deep sleep is the most restful stage of the sleep cycle and is required to feel refreshed and energized the next day. Adequate sleep duration and quality are an essential part of healthy metabolic function and weight management, which we will explore later in this chapter. Sleep deprivation leads to increased appetite (especially for hyper-palatable foods), stress, lower energy levels, influences poor dietary choices and lowers your resting metabolic rate.

The overwhelming amount of observational evidence across tens of thousands of individuals shows that habitual night-eating puts you at a higher risk of cardiometabolic disorders such as cardiovascular disease, type 2 diabetes and obesity, and leads to reduced success in weight-loss trials. The research shows that for people who are actively trying to lose weight, or make some dietary changes, those who eat a significant proportion of calories at night are at a much higher risk of failing the task they set out for themselves.16 This is likely due to heightened cravings at night, poorer sleep quality and reduced EAT and NEAT, as well as more complex psychological issues such as boredom or emotional eating.

Chrononutrition fact no. 7: Meal timing can affect your weight

Now we understand the mechanisms by which eating a large proportion of calories towards the end of the day can alter various metabolic processes and have a negative impact on our health. It then becomes clear how these factors can shift the ‘calories in vs calories out’ equation against us, leading to weight gain.

Several controlled studies show that eating at night influences a person’s weight negatively. In a recent study, researchers took eighty-two women and split them into two weight-loss groups for a duration of twelve weeks. Both groups were put on around a 500kcal deficit diet, with the only difference being the time at which they had their dinner: 7.30 p.m. vs 10.30 p.m. Researchers found that the early dinner group lost an average of 2.5kg more than the late dinner group, and had improved blood lipids and insulin sensitivity (your body’s ability to utilize insulin and therefore regulate blood sugar).17 That’s an extra ½lb of weight loss per week simply by changing the time at which they had dinner!

This kind of investigation has been replicated several times. A similar study found that the group that had breakfast as their largest meal lost 5kg more than the group that consumed a heavy dinner. This was despite both groups being prescribed the same 1400kcal per day.18 In a different study, participants were put onto a low-calorie fixed Mediterranean diet for three months.19 The researchers evaluated the differences in health markers by changing the distribution of calories throughout the day. Group 1 had 70 per cent of their calories at breakfast, while group 2 had 55 per cent at breakfast. Both groups had improved health outcomes, but group 1 – with the larger breakfast – lost 25 per cent more weight, 50 per cent more fat, an extra inch off of their waists and had greater improvements in insulin sensitivity. Finally, a brand-new randomized control trial demonstrated that those who front-loaded their calories had less daily subjective hunger and appetite, despite both groups consuming the same calories.20

To be clear, I’m not suggesting that the solution is simply to add breakfast to your day. If you’re used to skipping breakfast and having a substantial lunch and dinner, adding an omelette and toast for breakfast will likely increase or maintain your overall calories for the day.21

The bottom line: The overarching theme to take away from this chapter is that shifting the proportion of your calories earlier, or prioritizing your meals in the daylight hours, better aligns with our circadian biology and can positively impact cardiovascular and metabolic health and weight-loss outcomes. So, although the total amount and types of food you eat are the ultimate factor in your cardiometabolic risk and whether you gain or lose weight, we shouldn’t ignore the significant role that meal timing and eating in unison with our circadian rhythm have on our overall health. This nicely ties into what is arguably the most important regulator of our circadian biology: sleep.

The importance of sleep

When was the last time you woke up feeling refreshed, energetic and not needing a caffeine boost to get you through the day? If you struggle to answer this question, then know you’re not alone. While getting seven to nine hours per night is recommended, around 30 per cent of all adults report sleeping for less than six hours per night;22 35 per cent of Americans report sleeping less than seven hours per night, and almost half of all Americans say they feel sleepy between three and seven days per week. Meanwhile, nearly a quarter of adults in the UK manage no more than five hours of sleep, and two-thirds of all adults throughout the developed world fail to meet the eight hours of recommended sleep per night. Inadequate sleep is linked to seven of the fifteen leading causes of death in the US, including cardiovascular disease, cancer, cerebrovascular disease, diabetes, accidents, septicaemia and hypertension.23

I used to think that sleep was an entirely separate strand when it came to our health, alongside our food choices and exercise habits. But in fact, it is increasingly clear that it represents the very foundation of our health and well-being. Without good-quality sleep, our dietary and exercise habits take a massive hit. Regular good-quality sleep is the single biggest component of our internal clock, so it makes complete sense that if our sleep is poor, we disrupt the dozens of homeostatic mechanisms needed for health regulation. A good night’s sleep empowers the body to recover and lets us wake up refreshed and ready to take on the world. Unfortunately, inadequate sleep is particularly prevalent across the globe. So much so that the World Health Organization has declared a ‘global epidemic of sleeplessness’.

Sleep is usually one of the first things people are willing to forgo when they feel pressed for time. This mindset often stems from ‘hustle culture’ and manifests itself in those who parrot the line ‘I’ll sleep when I’m dead’. A common thought process is that sleep is a luxury, and daily chores or work should be prioritized over it. Sadly, humans are the only species that will purposefully deprive themselves of sleep without a valid upside. I am personally guilty of this. During the writing of this book I willingly allowed myself to chip away at my precious snooze time for the sake of staring at my laptop screen, struggling to find my next sentence. Terrible, right? And you too might be reading this at an unearthly hour.

We live our lives thinking that the benefits of limiting the hours we sleep outweigh the costs. Many of the downsides of poor sleep go unnoticed and accumulate over a long period of time. Inadequate sleep increases the risk of pretty much all of the chronic lifestyle diseases we’re focusing on in this book: cardiovascular disease, type 2 diabetes, obesity and even depression and cancer. I strongly believe that getting enough high-quality sleep is as important to well-being as nutrition and exercise are.

Several large population studies have shown that poor sleep is strongly linked to an increased risk of cardiovascular disease,24 sometimes with an increase in risk as high as 200 per cent! To understand why poor sleep increases our risk of cardiovascular disease, think of poor sleep as a state of metabolic stress. When the body is stressed, it initiates the inflammatory response, and multiple studies show that people who sleep poorly have increased inflammatory markers in the blood.25 Poor sleep also leads to a poorer glucose tolerance, which means more time spent with a higher blood glucose.26 To really put the nail in the coffin, high blood pressure is another bodily response from this state of stress.27

All of these factors can damage the lining of the coronary arteries – which, over time, leads to calcification and plaque formation. And when plaque builds up in the arteries, it reduces blood flow to the heart and can even rupture and throw off a clot, causing a heart attack or stroke. These processes are all forms of cardiovascular disease.

But how does poor sleep lead to worsening glucose tolerance? In vitro studies have shown that cells from individuals who were forcibly sleep-deprived to just 4.5 hours of sleep for four days became unresponsive to insulin.28 This meant that their blood sugar stayed high for longer periods of time, and this is one reason why people who are lacking in good-quality sleep have a significantly increased risk of type 2 diabetes.29 Poor sleep not only changes our bodies’ ability to utilize glucose, it also impacts various hormones and brain centres that dictate appetite and food choices.

Less sleep, more weight: hormones and hunger

The reasons behind the recent sharp increase in obesity rates are heavily debated. The rise in consumption of ultra-processed foods and a reduction in daily movement are valid components in this equation, but they are not the only contributing factors. Did you know that regularly sleeping for less than six hours increases your risk of being obese by 55 per cent?30 Poor sleep contributes in many different ways to weight gain. To understand how a lack of sleep contributes to weight gain, let’s first explore what happens to our hunger and fullness hormones when we sleep poorly.

The two main hunger hormones are ghrelin and leptin. Ghrelin is the most commonly known, as it triggers the strong sensation of hunger shortly before eating food or when you’ve missed a meal. When ghrelin levels increase, so does your appetite. Leptin on the other hand plays a role in many energetic processes, but also signals a sense of fullness. When leptin levels are high, this suppresses your appetite and the desire to eat fades.

A lack of sleep directly affects the levels of these hormones. One study took a cohort of normal-weighted, healthy men and tested them across two sets of two nights’ sleep.31 Researchers compared the effects of ten and four hours of sleep on metabolic parameters. They found that after the nights of just four hours of sleep, the test subjects were significantly hungrier the next day. This is thought to be due to a large drop in their leptin levels (the fullness hormone), at the same time as a sharp rise in their ghrelin levels (the hunger hormone). This was the case despite the identical amount of food being consumed on both occasions. These hormonal changes in response to a single (or row) of sleepless nights have been replicated several times.32

But ghrelin and leptin aren’t the only hormones that a lack of sleep affects. During a stressful situation, mammals’ brains respond by activating something called the hypothalamic–pituitary–adrenal (HPA) axis. This involves three main centres of the body: the hypothalamus and the pituitary gland, located in the brain, and the adrenal glands that lie on top of the kidneys. This triad controls the body’s reactions to stress and regulates various bodily processes involved in digestion, immunity, mood and energy usage. This matters because evidence has shown that chronic sleep deprivation causes a disruption to the biological stress response.33 The disturbance can increase our appetite, particularly for delicious ‘naughty’ foods. Furthermore, poor sleep triggers the adrenal glands to produce cortisol, and higher baseline cortisol levels are a strong predictor of future weight gain.34

These are some of the ways in which poor sleep works against us, and is likely why studies have found that people eat almost 400kcal more when they are sleep-deprived than when they are sufficiently rested.fn2, 35

Tips for better-quality sleep


	Have a structured exercise routine. A meta-analysis of thirty-four studies found that regular exercise (not too close to bedtime) improves your sleep quality and duration.36 This relationship is bi-directional, meaning that improved sleep quality also positively impacts exercise performance. It’s a win-win!

	Create sleep hygiene practices to aid your body in feeling sleepy. These might include a regular sleeping schedule (going to bed and waking up at the same time); keeping your room nice and cool (we sleep better in cooler temperatures); having a downtime ritual before bed (doing the same 2–3 things before you sleep, e.g. night-time bathroom routine, mindfulness, reading a book for ten minutes, etc.); avoiding time on your phone thirty minutes before bed.

	Get some sunlight in the morning, within thirty minutes of waking. Pull the curtains back, step outside. The visual stimulus of daylight is the key regulator of our circadian rhythm. If you don’t activate the main stimulus, you can’t hope to efficiently regulate all other metabolic processes we’ve discussed that fall under circadian biology.

	Avoid large meals close to bedtime. Consuming large amounts of food or fluid can cause digestive discomfort or force you to urinate in the night. Studies show it can negatively impact your sleep quality due to your body working hard to digest the food rather than focusing on recovery and repair.37



The graveyard shift

Given the importance of circadian biology on our overall health and well-being, it shouldn’t surprise you that shift workers, who tend to experience disrupted sleep patterns, are at a far greater risk of all the chronic lifestyle diseases mentioned in this chapter.fn3

As we’ve previously explored, eating in a manner that contradicts our circadian rhythm leads to decreased glucose tolerance, reduced fatty-acid oxidation, an increase in blood lipids and the biological stress response, and a reduced thermic effect of food. As a hospital doctor I know first-hand about the stresses and struggles of night-shift work. I realize that it’s incredibly difficult for many, but what can shift workers do to help mitigate the health risks? Although there aren’t many studies directly testing different nutritional strategies to help minimize some of these disturbances during shift work, we can make educated suggestions.

To optimize your health and well-being while working night shifts, one sensible approach is to reduce your intake of carbohydrate- and fat-rich foods during the night, since our bodies metabolize these nutrients less effectively during twilight hours. Instead, focus on consuming high-protein snacks and meals. Try to keep your eating schedule as similar as possible to your daytime routine, as the thermic effect of food is improved when meal timings are consistent. For example, if you typically have dinner at 7.30 p.m. and breakfast at 7.30 a.m., aim to eat around these times even if you’re working an 8–8 shift through the night. You may want to have a small, high-protein snack in the middle of your shift to keep your energy levels up. It’s also advisable to avoid eating during the ‘danger zone’ (the mid-portion of the night, around 1–4 a.m.) when our metabolic processes are least efficient.

You could also consider using blue-light-blocking glasses during your commute home from work to help regulate your body’s sleep–wake cycle. These prevent certain wavelengths of light from entering your eyes and can help you feel sleepy, and fall asleep faster. Additionally, it’s best to avoid consuming caffeine later in your shift, as it has a long half-life and may interfere with your ability to get high-quality sleep after work. By implementing these strategies, you can help mitigate the effects on your health and well-being of working night shifts.

The field of chrononutrition is a new and exciting one, and it’s allowed us further insight into the importance of structuring our mealtimes to align with our circadian rhythm. Not only are the types of foods we eat important for overall health and for reducing our risk of disease, but when we eat seems to play an important role too. Naturally, our circadian rhythm is structured around the sleep–wake cycle, so make sure to prioritize sleep quality as well.

Key takeaways


	Consume the majority of your calories in the morning and afternoon. This aids metabolic functioning, general movement, appetite regulation, exercise performance, evening cravings and sleep quality, all of which decrease your risk of disease.

	Try to stick to a regular eating schedule, where the times and frequency of meals are the same, allowing your circadian rhythm to build routine and function optimally.

	Avoid heavy and calorific meals close to bedtime (especially those rich in carbohydrates or fats). They can negatively impact metabolic processes and indirectly ruin your sleep.

	Stick to low-calorie, protein-rich meals outside the ‘danger zone’ (1–4 a.m.) if you’re a shift worker who needs to eat during the night.

	Sleep 7–9 hours per night. This should be high on your list of priorities! A good night’s sleep will provide the foundation for all pillars of health and cannot be emphasized enough. The encouraging news is that getting enough sleep will help you to control your food choices and, indirectly, your body weight. See page 118 for some key tips to improve your sleep quality.






The Gut Microbiome:Man’s Best Friend(s)

Following our exploration of the fascinating domain of chrononutrition, we now embark on a journey to an equally captivating world within us: our gut microbiome. As we transition into this new realm, we’ll see that our relationship with time can also directly influence this complex ecosystem thriving in our digestive tract.

Our gut microbiome is a bustling metropolis of trillions of microbes encompassing bacteria, viruses, fungi and many other microorganisms that call our digestive system home. Just like the tick of the biological clock in chrononutrition, these microbial communities influence and are influenced by our diets, lifestyle choices and even the rhythms of our daily lives. In this chapter we’ll explore how this microbial community plays a significant role in digestion, immune function and even our mood. Unravelling the intricate relationship between the gut microbiome and our health will add another layer to our understanding of nutrition’s complexity and interconnectedness. We’ll learn how nurturing these tiny inhabitants can have far-reaching implications on our health and wellness journey, including our weight management efforts and overall metabolic health.

Every day, we share our food with our best friend. She knows what we like and dislike, she travels with us, we provide a roof over her head and food on her plate, she has evolved with us and we cannot live without her. I’m not referring to the family pet, but something millions of times smaller and invisible to the naked eye. I mean the microbiome: primitive forms of life called microbes that are too small to be seen or felt, often stigmatized for being a source of ‘filth’ on animals or dirty clothes. They are wildly misunderstood.

Our bodies contain trillions of them, comprising around a quarter of our total number of cells and weighing a whopping 5lb inside our gut, where the majority reside.1 For many, the idea of the microbiome conjures images of E. coli-infested takeaways and uncooked chicken riddled with Salmonella, yet it’s so much more than that. For a long time, the scientific community considered microbes obsolete, believing they couldn’t influence our health in a meaningful way. But it was very wrong.

An entire ecosystem of trillions of bacteria exists within our mouths, guts and skin. This extended genome housed within us is slowly taking the spotlight as a pivotal factor in pretty much all aspects of human health, from immunity and brain function to weight management and cardiometabolic health. The truth is, our understanding of this field of research is embryonic, but what we do know is that dietary factors can significantly influence the composition and ‘health’ of our gut microbiota.2 The trendy ‘gut health’ wave is filled with hyperbole and unscientific extrapolations of mediocre data – from probiotics being hailed as a fix-all solution to the idea that you need to ‘cleanse’ your gut for optimal health – so in this chapter we will analyse what we do know, debunk some common gut-health myths, and assess the role of the microbiome in human health and how diet impacts this relationship.

Microbiome myth no. 1: Probiotic supplements will fix your gut issues

Walk into any supermarket and you will likely find more than a few probiotic products allegedly containing beneficial bacteria that will fix your life’s problems. A probiotic is defined as live bacteria that positively benefit the host. Typical claims for their benefits include relieving constipation, aiding weight loss and even curing depression. Increasing popularity over the past ten years means shoppers can now acquire probiotic capsules, pills, juices, drinks, cereals, cookies, snack bars and even cosmetics.

An objective assessment of the science underlying microbe-based treatments reveals that most of the health claims are pure hype. There is no evidence to suggest that people with normal gastrointestinal tracts can benefit from taking probiotics. However, there is some benefit for specific groups: a 2014 review by Cochrane (an independent network of experts who serve as rigorous arbiters of medical research) found that probiotics can be particularly useful in neonatal intensive care units.3 The addition of beneficial bacteria to a nutritional regimen seems to significantly reduce the likelihood of developing necrotizing enterocolitis, a devastating, poorly understood and often fatal gut disease that causes the bowel to become inflamed and die. Up to a third of preterm infants die with this condition, yet the effectiveness of probiotics actually increases when the baby is premature. Leading experts believe this disease arises from an opportunistic infection in the developing gut of an infant. When the gut inflammation becomes too much, it ruptures and floods the abdominal cavity with dangerous microbes. Treatment involves surgery to remove the dead bowel and internally sterilize the body, while providing antibiotics and food via drips. But unless you’re a preterm baby, taking regular probiotics is not likely to be of major benefit to your health.

However, probiotics do also seem to benefit some sufferers of irritable bowel syndrome. A review of more than ten clinical trials found that probiotics helped to relieve the symptoms of IBS in a proportion of people.4 For example, one study of sixty IBS sufferers found that 47 per cent of them noted improvements in their symptoms after taking a specific probiotic daily for four weeks.5 The reasons for this are largely unknown, with some speculation surrounding probiotics’ ability to inhibit the growth of certain harmful microbes. However, the effectiveness of probiotics seems to be strain-specific and varies widely. Furthermore, not all studies have found a benefit, and many trials have limitations such as small sample sizes or short durations. The American Gastroenterological Association has recommended against the use of probiotics for most gastrointestinal conditions, including irritable bowel syndrome, due to a lack of clear evidence. They emphasize that while probiotics are generally safe for healthy individuals, they are not free from side effects and are often expensive. Therefore, while individuals with IBS may choose to experiment with probiotics, it’s important to focus on a broader management strategy that includes dietary modifications, stress management and medication as needed.

Commercially manufactured probiotics generally do very little because manufacturers often select bacterial strains that are easy to grow in large numbers over ones which are adapted to the human gut. Typical examples include strains of Bifidobacterium or Lactobacillus (found in many yoghurts and pills), many of which cannot survive the highly acidic stomach. Even if some do manage to survive and propagate in the intestine, their numbers are insufficient to significantly change our bacterial composition. The human gut contains trillions upon trillions of bacteria, whereas a typical microbe-filled pill has about 100–500 million (0.00001 per cent of our gut microbes).

A team of scientists from the University of Copenhagen published a meta-analysis of seven controlled trials assessing whether biscuit, milk-based or capsule probiotics change the diversity of bacteria in faecal samples in healthy people.6 They assessed changes in the diversity, number and distribution of bacteria within the faeces. Only one study of thirty-four healthy volunteers saw a change in diversity between samples compared to the placebo. And even then, there was no indication that the said change improved health in any way.

The bottom line: Probiotics aren’t particularly useful for most healthy people. Drinking a probiotic supplement is akin to putting a drop of hot water in a water bottle and expecting it to start steaming. Most people will obtain a negligible difference in their gut health from probiotics, though if you are suffering from IBS, certain probiotic products may provide some help depending on the strain. If you do want to try probiotics, try experimenting with one for a few weeks while keeping a symptom diary. The only real damage commercially available probiotic supplements can do is to your wallet.

If you want to see certain improvements in gut health and function, swap the pills, powders and drinks for dietary probiotics. These include fermented foods such as yoghurt, milk, sauerkraut, sourdough bread, kefir and a variety of cheeses.

Microbiome myth no. 2: You’re probably infested with worms

Yes, you heard me correctly. There are people selling parasitic cleanses online. According to some commentators, most of us are infested with live worms inside our guts that are responsible for chronic disease and are the root cause of all illness. Some of the health claims I get tagged in online are so ridiculous I don’t even think they warrant discussion, but even though this one is absurd, I do want to touch on it briefly.

Parasites are organisms that live off their ‘hosts’ in order to survive. The major sources of transmission for parasitic infections stem from tropical climates, poor hygiene, lack of access to clean water, and contaminated food, soil and blood. Some parasitic infections can be asymptomatic, such as that of the Trypanosoma cruzi parasite, with which 95 per cent of people in the acute phase show no signs of illness,7 but if you have an intestinal parasite the likelihood is you will be extremely ill. I’m talking abdominal pain, rapid weight loss, vomiting, nausea, bloating and even bleeding or mucus from the back passage.8 If you have these symptoms and you’re concerned it’s a parasite, go to the hospital immediately.

The bottom line: If you’re at home, feeling well enough to watch videos online telling you you’re infested with parasites … then you’re not infested with parasites.

Microbiome myth no. 3: Food sensitivity tests are useful

You might have heard of ‘food sensitivity tests’, which float around on social media, promoted by various different ‘health clinics’. These companies ask for a sample of blood, which they expose to various proteins from different foods in test tubes and measure the levels of immunoglobulin G (IgG) antibodies present. The theory goes that the more IgG that shows up in response to a food, the more reactive you are to said food, and that you therefore may be intolerant of it.

This approach is enormously flawed, as when you eat literally anything, your body will trigger an immune response to that food. It’s only natural; food is a foreign body entering our gut, so we make immunoglobulins (or antibodies) against that food. The presence of IgG in blood is a marker of tolerance, not intolerance.9 These IgG tests are also not reliable because they do not measure the severity of the reaction. A person with a high level of antibody to a food may not have symptoms, but someone with low levels of antibodies may have severe symptoms. These IgG tests have never been tested in clinical trials to demonstrate their efficacy. The reason some people may benefit from cutting out some of these ‘triggered’ foods (that show up positive on these tests) is simply that they’re often high in FODMAPs (which we’ll explain later), and the prevalence of IBS is rampant enough for some people to confirm a false observation.

The same can be said about stool microbiome samples (where you send in a bit of poo for analysis, in order to get a snapshot of your microbiome composition). However, that’s the entire problem; it’s a snapshot of a tiny number of bacteria at an isolated point in time, and as such it should not be used to inform dietary or lifestyle changes. You could argue that with help from a specialized doctor or dietitian, you may be able to trial some dietary changes based on these results with questionable effectiveness, but outside that, they’re pretty useless and overstated.

The bottom line: The food sensitivity tests you see advertised online, including IgG blood tests and stool samples, are largely pointless. There are more specific medical tests that can be ordered by your doctor to look for individual intolerances – such as fructose or lactose breath tests – but the most effective way to identify food intolerances is to do an elimination diet and challenge test under the supervision of your medical team.

Microbiome myth no. 4: Artificial sweeteners damage the gut

Artificial or non-nutritive sweeteners (NNS), such as aspartame, sucralose and acesulfame potassium, and their impact on health are one of the most controversial topics in the wellness space today. Ongoing ‘incorrect’ talks about them causing obesity (covered in the weight-loss chapter), diabetes (via glucose intolerance), heart disease or even cancer remain rife. Yet one of the most heated claims in recent years surrounds their impact on the microbiome, with a handful of studies causing hysteria.

To understand how these sweeteners affect the gut, we first must understand how they’re metabolized in the body. Aspartame, for example, is broken down into aspartic acid, phenylalanine and methanol, which is then rapidly absorbed long before it reaches the large bowel, essentially making it unable to harm the microbiota.10 Whereas other sweeteners such as sucralose or saccharin do reach the large bowel, the research still doesn’t indicate anything alarming thus far. Animal studies have suggested that these sweeteners aren’t exactly metabolically inert, although we should now be objective enough to realize that the effects found in rodent studies can’t be directly translated to humans.

So, what does the human data suggest? The totality of human evidence shows no real concerns.11 If you’re going to make the argument that artificial sweeteners ‘harm’ or alter the microbiome, then you need to state what the negative effect of that alteration is. Are you suggesting it increases your risk of diabetes? Cancer? What about heart disease? Well, meta-analyses of dozens of controlled and observational human trials show no negative effects on glucose control, body weight, liver health or cancer risk.12 The fact is, we have forty years’ worth of scientific data on these artificial sweeteners, with aspartame being one of the most heavily studied food additives in existence. The scientific consensus from all the major health institutes from around the world remains that artificial sweeteners like aspartame are safe for human consumption with an acceptable daily intake of 40mg/kg. This is the equivalent of a 70kg adult consuming fourteen diet drinks every single day for their entire life.

The bottom line: While it is possible for some people to be sensitive to some artificial sweeteners, as is the case with almost any food or drink, that does not mean that they damage or ‘harm’ the gut. Research shows that the common artificial sweeteners are perfectly safe for human consumption and are a great substitute for added sugar.

Best friends in a previous life

Now that we’ve debunked some of the most common gut-health myths, let’s elaborate on the science of the microbiome. Did you know that our encounters with microbes begin even before birth? Even then, the state of our microbiota has in part already been decided for us. It was thought for a long time that the in utero (in the womb) environment was a sterile and clean place. However, as a foetus, we consume amniotic fluid that contains an abundance of bacteria – and we even consume our own waste, called meconium.13

These free-roaming, in utero microbes usually don’t get past the oceans of saliva sweeping them away, or survive the harsh environment that waits for them in the stomach’s acidic plunge pool. Yet a few lucky explorers will make their way into the intestines and begin designing a new colony there. Further along, the method of delivery also plays a huge impact on the early infant microbiota. During a vaginal birth, the baby’s head, eyes, mouth and ears are the first to be colonized as they pass along the mother’s soft vaginal wall, where many eager microbes in the moist and warm mucosal layer are waiting to make the leap. Soon after, because of their close proximity and the pressure on the body’s sphincters, a light mixture of urinary and faecal microbes are sprinkled onto the baby’s face and hands. This is followed by a different set of microbes covering the rest of the baby’s body as a result of rubbing against the skin of the mother’s legs.

These events lead to a typically stable microbial composition showing an abundance of two species of bacteria: the Lactobacillus and Prevotella species, which reflects the composition of the vagina.14 Conversely, babies delivered via caesarean sections are rich in the Staphylococcus species, due to its prevalence on the skin as the baby is plucked out of the lower abdomen. There has been some interesting research showing caesarean babies have a higher prevalence of asthma, coeliac disease and type 1 diabetes.15 This ties in to the ‘hygiene hypothesis’ that proposes childhood exposure to certain pathogens and infections can help the immune system to develop, thus reducing the risk of allergic and autoimmune diseases.16 It appears getting squished through the messy, contaminated vaginal wall serves a very real purpose. However, these links between allergic diseases and delivery method are extremely difficult to test, as it’s near impossible to isolate the effects of a single exposure from early childhood.

How we were fed as babies also influences our gut composition. Those of us who were breastfed have a higher number of the Bifidobacterium bacterial species, which is particularly effective at breaking down human milk sugars, shows anti-inflammatory capabilities and enhances gut barrier function.17 Whereas infants who were formula-fed have shown higher levels of the pro-inflammatory Proteobacteria species. This is why some well-designed interventions have shown that fortifying formula with human milk oligosaccharides (a type of sugar), have shown positive impacts on the microbiome, decreasing risk of infections and inflammatory biomarkers.18

These are just some of the reasons why it’s arguably better for the child’s long-term health to be delivered and fed in natural ways, if possible. As you’re reading this, clearly these microbiome-altering events have already been determined for us and there’s not much we can change about them now. However, we will dissect the convincing evidence showing that the factors we can change, like our diet, play a pivotal role in our microbial make-up and long-term gut health.

The microbiome and obesity

By now you’re aware that obesity is not just a simple matter of eating too much and moving too little. It’s a complex disease with numerous factors at play. But despite decades of research, we still don’t fully understand all the factors that are causing the current epidemic. However, one area of study that’s been shedding light on the issue is the gut microbiota – the trillions of microorganisms that live in our digestive tract.

While we’ve long known that these tiny critters help us break down food and absorb nutrients, recent advances in technology have allowed us to discover far more about their role in weight gain. And what we’ve discovered is nothing short of fascinating. It turns out that our gut microbiota has a major impact on how much energy we extract from food, as well as on inflammation and the composition of our fat tissue, although it’s important to note that the relationship between our gut bacteria and weight gain is not a one-way street. While it’s true that shifts in our microbiota can exacerbate the harmful effects of excess weight, the evidence suggests that changes in our diet are actually what drive these shifts in the first place. While some ‘gut experts’ may be quick to blame our gut bacteria for the obesity epidemic, the truth is much more complex. By continuing to explore the intricate interplay between our microbiota and our bodies, we may one day have the key to tackling this pervasive health issue.

There are apparent differences in the microbial make-up between obese and non-obese people. For example, people with obesity tend to have increased numbers of the bacterial species Firmicutes and decreased levels of Bacteroidetes.19 These species-specific differences change when people lose weight, implying that our microbes are constantly changing in response to our body habitus.20 Firmicutes bacteria have been linked to lower resting energy expenditure, whereas low levels of Bacteriodes are linked to increasing body fat percentages.21 Interestingly, studies on rodents have shown that transferring a type of the latter, B. thetaiotaomicron, to mice that received a normal diet resulted in a significant reduction in total fat and prevented weight gain in rodents that were fed a high-fat diet.22 Evidence now suggests that the Western dietary pattern is causing alterations in the microbiota, which can increase energy harvesting from food. This is seen in the increase in enzyme activity involved in energy extraction.23 Simply put, the changes in the gut bacteria caused by the Western diet may lead to you intaking more calories from the same meal as someone else with a different dietary pattern – making it exponentially easier to gain weight over time on a Western-style diet.

Another important function of the gut microbiome is the ability to alter bile acid signalling and to produce distinct and unique bile acid profiles.24 Approximately 5–10 per cent of bile acids are bio-transformed by anaerobic gut microbiota (Bacteroides, Eubacterium and Clostridium), with the rest secreted in our faeces. Variations in bile acid metabolism may increase triglyceride synthesis and lipid (fat) storage in the body.

While these mechanisms are fascinating, it’s important to mention that the majority of the aforementioned pathways are derived from animal studies, and there is a lot of inter-individual variability between the composition of the microbiota in lean and obese people. The Human Microbiome Project and MetaHIT surveyed both lean and obese adults, and found that the composition of stool microbiomes displays large degrees of variability among individuals.25 So while there are some consistencies with specific microbes in obese versus non-obese adults, a microbial ‘signature’ of obesity doesn’t exist.

Examining this topic with a broader lens, a more accurate conclusion of how the microbiota ties into obesity is that our diet (and the chronic overconsumption of calories) can cause a shift in our gut microbiome, which then enhances the detrimental effects of weight gain, because these bacteria can extract more energy from the same food and increase fat storage in the body. With this in mind, focusing on prebiotic fibres (compounds in food that beneficial bacterial species can feed on and grow) will help to halt these harmful mechanisms. They allow positive bacteria such as Bifidobacterium to grow and produce beneficial short-chain fatty acids (SCFAs), as well as reducing the amount of energy we extract from food. Prebiotics are found naturally in garlic, unripe bananas, apples, wheat, barley, soy, oats, onions and leeks.

How the gut impacts cardiometabolic health

As we continue our exploration into the fascinating world of gut health, it’s important to take a brief detour and examine the gut–heart–sugar axis. Yes, I just coined that term, but hear me out! While the exact link between our microbiome and cardiometabolic diseases is still being studied, there’s no denying the potential impact of our gut on our heart and sugar levels. One way that our gut plays a critical role in our overall health is through its ability to regulate our cholesterol balance.26 When we consume cholesterol through our diet, our gut is responsible for absorbing it.27 But here’s where things get interesting: our microbiome can actually influence the composition of our blood lipids, which can have a direct impact on the development of coronary artery disease. For example, certain types of gut bacteria, like Lactobacillus reuteri, have been linked to higher levels of (‘good’) HDL cholesterol, while others, like Eggerthella, have been linked to lower levels.28 But that’s not all. Chronic inflammation in the gut has also been linked to atherosclerosis, a process in which immune cells trigger inflammation in the arteries. However, research has shown that certain inflammatory cytokines, like interleukin-22, can help protect the gut lining and reduce inflammation throughout the body.

One nutrient that reduces cardiovascular and metabolic disease via mechanisms in the gut is soluble fibre. Increasing fibres with greater solubility and viscosity from foods like oats, peas, beans, apples and citrus fruits has been shown to delay gastric emptying, slowing down digestion and coating the lining of the gut – which decreases the absorption of macronutrients. The properties of these fibres result in a lower postprandial (after a meal) blood glucose and insulin level.29 Furthermore, fibre promotes the production of growth hormones and the growth of beneficial bacteria that produce SCFAs, which have various metabolic benefits for the heart and liver. Fibre also plays a key role in managing total calorie intake and has the highest thermic effect of food after protein.30 It’s because of mechanisms like these that new meta-analyses of hundreds of observational and controlled studies show that fibre intake reduces your blood pressure, fasting glucose and LDL cholesterol, all of which are key players in the development of cardiometabolic diseases.31 This further strengthens the advice to consume a variety of different fibre types on a daily basis.

The gut–brain axis

As medicine advances and becomes more specialized, I can’t help but think how we are losing track of the big picture, focusing on single organs to determine what is wrong with someone, to then treat them based on that specific organ. It’s a fundamental flaw in the healthcare system, whereby the burden is put on the primary-care physician to identify the links between bodily systems. Granted, we’ve come a long way from the cold showers and shackles of the eighteenth century; 200 years ago, ‘madness’ was considered an evil state and the mentally ill were locked in prisons. The issue is, we’ve become more and more focused on the emotions and thought processes of mental illness (which is a good thing), and stopped noticing that the rest of the body is also involved.

Historian Ian Miller reminds us that the nineteenth-century medical community acknowledged a profound link between our stomachs and minds, a notion they termed ‘nervous sympathy’.32 Fast-forward to today, and research on the gut–brain axis has surged, revealing the interconnectedness of our gut, central nervous system and behaviour – largely steered by our microbiome’s impact on our emotional health. What was once perceived as a startling revelation – the impact of gut health on emotional well-being – has now become widely accepted, marking a paradigm shift in medicine. The advent of ‘psychobiotics’ – beneficial bacteria acting on the gut–brain axis, sometimes with antidepressant effects – underscores this new perspective. Today’s Western world, plagued by the twin epidemics of mental health and gut issues, can no longer ignore their interplay. In this section, we will delve into the complexities of the gut–brain axis and its implications for our health.

When you consider the gut’s mysterious ability to communicate with the brain, it’s really illogical to conclude that it doesn’t play a vital role in our state of mind. A plethora of recent studies indicate that the gut microbiome’s importance goes beyond our physical health. It’s also a key player in the gut–brain connection. Thirty-something years ago, a very influential trial was conducted which showed for the first time that changing our gut’s bacterial composition could alter our mental function.33 Researchers tested this on a series of patients with hepatic encephalopathy (a severe form of liver disease that causes a build-up of toxins in the blood and brain, resulting in delirium and confusion). The main toxin of concern here is ammonia, which is produced by harmful bacteria. The patients were administered with a specific type of oral antibiotics, which lowered blood toxin levels and improved delirium by decreasing the number of ammonia-producing bacteria in the colon. These findings were huge. The hypothesis that changing our gut bacteria can improve our mental function has also been demonstrated multiple times in rodent trials, where a strain of timid mice was given a cocktail of antibiotics that completely changed their behaviour, making them adventurous and bold.34

While most research on the gut–brain axis in humans is still in its early stages, there is some evidence of the microbiome’s potential to impact stress, anxiety, depression and even neurological conditions like autism spectrum disorder. A study conducted in 2011 found that probiotics significantly reduced psychological distress by improving anxiety, depression, stress and cortisol scores.35 This was possibly due to certain gut bacteria introduced by the probiotics, which produced short-chain fatty acids crucial for inflammation reduction and brain health. There’s also exciting research suggesting that gut-produced SCFAs can increase the production of brain-derived neurotrophic factor (BDNF), an essential protein for memory and mood, and help to mitigate neuroinflammation.36

Disruptions in the gut microbiome, known as gut dysbiosis, can influence the metabolism of tryptophan, an amino acid precursor to serotonin. High activity of the enzyme indoleamine oxidase (IDO), which is responsible for metabolizing tryptophan, can lead to decreased serotonin production. This pathway has been implicated in disorders like IBS and depression.37 Research also indicates a link between altered gut bacteria and conditions such as autism and Parkinson’s disease, with higher levels of harmful bacteria correlating with more severe symptoms.38

Most research into the gut–brain axis is now only in its preliminary stages, but one intervention that has proven to be effective in modulating stress is the consumption of fermented milk topped with probiotics. A couple of studies have found drinks like this cause changes on functional magnetic resonance imaging (fMRI) scanning that improved the ability to process emotions.39 This doesn’t mean we all should start taking probiotics right away; as we saw earlier, it’s a little more complicated than that. The strongest evidence to date suggests that changing gut bacteria can improve anxiety, stress, depression and improve symptoms of various brain disorders by increasing SFCA-producing bacteria to then reduce neuroinflammation. The point is, anyone making confident claims or prescriptive recommendations regarding how the gut microbiome is linked to mental health is largely talking rubbish.

Inflammatory bowel disease

Inflammatory bowel disease (IBD) is a common, chronic, immune-mediated disease affecting the gastrointestinal tract. In the United States, it is estimated that over 3 million adults (1.3 per cent of the population) have been diagnosed with IBD as of 2015. IBD consists of two subtypes: ulcerative colitis and Crohn’s disease. It’s not exactly clear why IBD arises, but genetics, environmental factors and having an altered microbiota all play a role.

There are several mechanisms by which a typical Western diet can increase the risk of IBD and colorectal cancer. The consumption of an animal-based, high-saturated-fat and no-fibre diet has been shown in controlled human trials to rapidly shift microbial composition.40 In one study, researchers prepared two diets: a plant-based diet rich in grains, legumes, fruits and vegetables; and an animal-based diet comprising meats, eggs and cheese. They saw that the animal-based diet increased the numbers of bile-tolerant organisms (Bilophila and Bacteroides) and decreased levels of helpful Firmicutes. Enhanced activity of Bilophila microbes can lead to pro-inflammatory bacterial species, along with nitrogenous metabolites – together, these can induce intestinal inflammation and the growth of cancerous cells.41

Here are two key nutrients that can improve the composition of the gut microbiota and help those with IBD:


	Omega-3 fatty acids may improve quality of life for people with IBD by helping to stabilize the disease. Studies have found that mice – which are prone to gut inflammation (colitis) and consuming a high-fat diet – saw a reduction in the growth of harmful bacteria B. wadsworthia when fed fish oils. This led to a reduced likelihood of developing colitis.42 The most comprehensive meta-analysis of eighty-three RCTs in humans, looking specifically at polyunsaturated fats on inflammatory bowel disease, found that omega-3s may reduce the risk of IBD relapse and worsening of symptoms, yet didn’t significantly alter systemic inflammatory markers.43

	Vitamin D is perhaps of greater interest, as trials in patients with Crohn’s disease show that each 1ng/mL increase in plasma vitamin D levels leads to a 8 per cent reduction in the risk of colorectal cancer.44 Supplementing with 1200IU/d of vitamin D3 for a year reduced the risk of relapse from 29 per cent to 13 per cent, and a high dose of 10,000IU/d appears to reduce the rate of relapse even further.45 These effects are seen due to vitamin D’s ability to increase antimicrobial activity (e.g. facilitating macrophages in killing E. coli), maintain the integrity of the intestinal lining and prevent harmful shifts in bacterial species, which in turn inhibits inflammatory processes.46 Depending on baseline levels, supplementing with 2,000–10,000IU/d of vitamin D to achieve a plasma level of >50ng/mL appears to be beneficial in managing IBD and improving gut functionality. But what should you do if you experience a flare-up of IBD?



When I was working regularly on general surgical wards, IBD flare-ups were a daily sight. I remember a young patient, Alexis, with ulcerative colitis. Feverish, doubled over in pain, his frustration was palpable. He had suffered multiple flare-ups within a short period of time and was adamant that he wanted a surgery called a proctocolectomy – which involves removal of the colon and rectum – despite the temporary ostomy bag that would become a permanent part of his life.

His issue was his diet. During flare-ups, he would temporarily cut out fibrous foods, spices and more robust flavours, which helped to ease his pain. Once he felt better, he would straight away revert back to a fibre-rich diet, leading to more pain and another flare-up. This cycle raised an important question: why would high fibre – a commonly accepted gut-booster – exacerbate his condition?

The answer lies in the complexity of the microbiome. While sudden high-fibre intakes can worsen symptoms in disrupted microbiomes and IBD, long-term high-fibre diets actually reduce IBD relapse rates and risk.47 An analysis of eight studies even revealed a 13 per cent reduction in Crohn’s disease risk with every 10g increase in daily fibre.48 A different study compared high-fibre and fermented-food diets over ten weeks.49 Interestingly, the fermented-food diet group showed reductions in inflammatory proteins, increased gut microbial diversity, and decreased immune cell activity. Meanwhile, some on the high-fibre diet experienced increased inflammation, suggesting that loading up an unprepared gut with lots of fibre may not be beneficial. A gradual increase in fibre, perhaps coupled with fermented foods that add fibre-consuming microbes, may be more advantageous. Although avoiding fibre provides temporary relief during IBD flare-ups and those suffering with gut issues, it shouldn’t be mistaken as a long-term solution. While claims of healing gut issues with an animal-based diet are widespread, they often overlook the resulting decline in microbial diversity and long-term health.

Ensuring adequate omega-3 intakes, exposure to sunlight and dietary and supplemental intakes of vitamin D can all help manage relapses and intestinal health in IBD. After a flare-up of IBD, when you’d likely want to eliminate fibre and spice intake for a while, look to slowly reintroduce fibrous foods. Over several weeks, perhaps include a single serving of fruits, grains, vegetables or legumes daily, and slowly increase your fibre intake every few days. Giving your body time to adjust to these fibrous foods can allow beneficial bacterial species to grow in sufficient quantities, which can then adequately break down these fibres and produce healthful metabolites for your gut and body. This will reduce the risk of another flare-up, allow your body to handle all kinds of foods, improve symptoms and benefit overall metabolic health by ensuring a rich and diverse microbiome.

Now, let’s tackle IBS in more detail and explore the most effective strategies we have to help combat it.

Irritable bowel syndrome

IBS is an extremely common condition that describes a group of symptoms: bloating, abdominal pain, diarrhoea or constipation (or both). It’s estimated to affect between 9 and 23 per cent of the population across the entire world.50 The cause of IBS is not clear, but historically it’s been recognized for over 150 years. In 1849, the scientist William Cumming reported ‘the bowels are at one time constipated, another lax, in the same person. How the disease has two such different symptoms I do not profess to explain.’51

Many things can lead to IBS, such as subtle intestinal inflammation, altered motility of the bowel, post-infectious reactivity, gut–brain interactions through stress or anxiety manifestations, food sensitivities and bacterial overgrowth.52 Have you ever been extremely nervous about something, perhaps an interview, a date or a sports competition, and just had raging diarrhoea out of nowhere? Exactly … That’s the power of the gut–brain axis.

The treatment of IBS is multifaceted, requiring a tailored history and examination, dietary advice and medication to help different types of IBS, as well as stress or anxiety management. Typical dietary advice includes promoting balanced nutrient profiles while reducing fatty food, alcohol, stimulants like caffeine, and going easy on the spice.

One nutritional strategy has been effective in more than 75 per cent of IBS sufferers: the low-FODMAP diet. FODMAP stands for ‘fermentable oligo-, di- and monosaccharides and polyols’ – which are all specific types of carbohydrates. Many people with digestive symptoms find these carbs seem to trigger their symptoms, because they draw more fluid into the intestine. Due to their nature, they are more easily fermented in the gut, and the combination of fluid and gas can slow digestion, resulting in pain, bloating or diarrhoea. This is why a meta-analysis of twelve controlled trials showed that following a low-FODMAP diet significantly reduced gastrointestinal symptoms and improved quality of life.53

Currently, advisory bodies like the American College of Gastroenterology and the British Dietetic Association advise that a low-FODMAP diet should be implemented as a first- and second-line treatment for IBS.54 It’s sometimes a long process of trial and error to pinpoint precisely which foods are the triggers. It may seem daunting at first, but the aim isn’t to restrict all these foods, it’s to find those that trigger you, cut them out and work on reintroducing them back into your diet over time. Finding the foods that trigger your symptoms typically follows a three-step process:


	Elimination – eliminate all FODMAP carbs for several weeks. Your symptoms may improve immediately or over several weeks. If symptoms are successfully reduced within 6–8 weeks then you can move on to step 2.

	Reintroduction – introduce one FODMAP at a time to identify which foods you can tolerate and in what quantities.

	Personalization – you’ll want to modify your diet to increase variety while adjusting the type and amount of FODMAP carbs you eat, based on what you learned in step 2.



HIGH-FODMAP CARBS YOU SHOULD INITIALLY AVOID


	Fructose – fruits (specifically apples, mangoes, pears, watermelon), honey, high fructose corn syrup, agave

	Lactose – dairy (milk from cows, goats or sheep), custard, yoghurt, ice cream

	Fructans – rye and wheat, asparagus, broccoli, cabbage, onions, garlic

	Galactans – legumes such as beans, lentils, chickpeas and soybeans

	Polyols – sugar alcohols and fruits with pits or seeds (apples, apricots, avocados, cherries, figs, peaches, pears and plums)



These can be reintroduced one by one as per step 2.

LOW-FODMAP FOODS TO ENJOY INSTEAD


	Fruit – bananas, blueberries, grapefruit, kiwi, lemon, lime, oranges, strawberries

	Dairy – almond milk, lactose-free milk, coconut milk, lactose-free yoghurt and hard cheeses (e.g. mature cheddar or parmesan)

	Vegetables – beansprouts, carrots, chives, cucumber, ginger, lettuce, potatoes, parsnips, turnips, spring onion, bok choy

	Protein – beef, pork, chicken, fish, eggs, tofu

	Nuts/seeds – (limit to 15 each) almonds, peanuts, pine nuts and walnuts

	Grains – oats, oat bran, gluten-free pasta, white rice, quinoa, corn flour and rice bran



In addition to specific carbs, positive associations exist between fat intake and an increase in stool number and diarrhoea. On the other hand, soluble fibre results in an improvement in IBS symptomology and constipation.55

In summary, effective treatment of IBS requires attention to all aspects of your lifestyle: stress and anxiety management, identification of food intolerances and triggers, regular exercise habits and working to build a healthy gut microbiome. A good way in which to start is restricting high-FODMAP foods, and prioritizing a low-FODMAP diet with the aim of identifying triggers and reintroducing foods over time.

Fibre and the microbiome

As fibre is a major component of optimizing gut health, I want to briefly characterize what fibre actually is, and summarize its main role of the microbiome and why it’s important for our health. Fibre is a type of carbohydrate that the body cannot break down, so it passes through our gut into our large intestine. It is found naturally in plant foods like whole grains, beans, nuts, seeds, fruits and veg, and is sometimes added to foods and drink. ‘Fibre’ is an umbrella term for hundreds of different types of fibre, and each fibre has differing proportions of three main characteristics:


	Solubility – it draws water into the gut, softens stools and regulates metabolic health

	Viscosity – it swells food to form a thick jelly-like mass, slows digestion, aids satiety and has metabolic benefits

	Fermentability – it has the ability to feed and grow healthy bacteria



It’s important to be aware that not all fibre is the same. For example, while psyllium husk (from the Plantago ovata seed husk) and inulin (found in garlic, agave, bananas and onions) are both ‘soluble fibre’, they look extremely different and have different functions. Psyllium is granular, makes a thick gel and is inaccessible to fibre-degrading bacteria, but it does help with bowel function. Inulin, on the other hand, is dissolved in water, has no thickness and acts as a fertilizer to the gut bacteria, making it a prebiotic. As such, the old-school classification of soluble versus insoluble doesn’t adequately categorize fibre in any meaningful way.

This level of nuance becomes important when dealing with certain medical conditions. Psyllium husk is particularly effective at treating constipation (as it acts as a bulking agent to facilitate healthy bowel movements),56 whereas inulin could make constipation worse (because of the fermentation process in the gut).57 When our microbes feed on inulin, gas is released and acidic by-products which act on our enteric nervous system (the nervous system of the gastrointestinal tract) can cause discomfort, bloating and pain. For most people, simply advising that they aim to regularly consume a variety of plant fibres weekly should be enough, although we must be aware that certain medical conditions and symptoms will require an individualized approach.

Intermittent fasting and microbes

Many environmental and genetic factors play a role in influencing the gut microbiota, but one field of research that is gaining tremendous traction is the topic of intermittent or periodic fasting. Intermittent fasting has been shown to provide favourable effects on obesity, metabolic, cardiovascular and neurodegenerative diseases, yet recent evidence suggests the effects of fasting and feeding patterns on metabolism can be closely linked with alterations in our gut bacterial species.

A recent systematic review of thirty-one studies on both animals and humans found that intermittent fasting (including Ramadan) enhanced beneficial bacterial species including Lactobacillus and Bifidobacterium.58 Several mechanisms are said to be responsible for these positive adaptations. Changes in the gut microbiome from fasting have been shown to increase energy expenditure by converting white adipose tissue to brown adipose tissue, which appears to be more metabolically active.59 Intermittent fasting also allows sufficient time for microbial fermentation to take place in the gut, which in turn increases positive by-products including the previously mentioned SCFAs. We’ve established that losing weight positively impacts bacterial species, and intermittent fasting is a method to achieve calorie restriction, which also benefits systemic and gut-specific inflammation although it’s difficult to tease out what percentage of the benefits are due to calorie restriction or whether inherent benefits exist from the fasting itself.

The guts of the matter

Scientific research on how the gut microbiome impacts health is still in its infancy. The gut is vastly complicated, and due to huge inter-individual variability (we have literally trillions of microbes within each of us), it’s difficult to give blanket recommendations across the board. That being said, at the broadest level we do have some key nutritional principles that are proven to increase the bacterial species associated with positive health outcomes.

Key takeaways


	Branch out. The more diverse an array of plant-based foods you consume, the more diverse your bacterial growth (crucial for adequate metabolic balancing) will be. Fibre plays a key role in shaping the microbiome and reducing the risk of cardiometabolic diseases such as heart disease, fatty liver and type 2 diabetes. Evidence suggests that the optimal diet to support the gut includes a proportion of fibre well above the levels found in the typical Western diet, and research from the American Gut Project shows that those who consume thirty different plants per week have a more diverse microbiome compared to those who eat ten per week.60 Aim for 30–50g of fibre per day from 20–30 different plant-based foods per week. 30g of fibre looks something like this:

	• 5 servings of veg

	• 2 servings of fruit

	• 3 servings of whole grains

	• 3 servings of legumes, nuts or seeds





	No no, not for you! The beauty of prebiotic fibres is that they are resistant to stomach acid, enzymes and absorption in the small intestine, enabling them to make their way to the large intestine and provide food for our little best friends. This results in the growth and activity of our microbes, in turn improving our mental health, gastrointestinal lining, cardiometabolic health and energy processing. Make sure to regularly include fibre-rich foods like oats, barley, wheat, soybeans, garlic, unripe bananas, apples, onions, asparagus and leeks.

	Put down the steak. A diet that is high in animal fats and animals appears to be harmful to the composition and normal functioning of the gut microbiota, based on the strongest evidence. Saturated fats are known to increase the production of bile acid, thus enhancing acid-tolerant bacteria, whereas unsaturated fats prevent the growth of these harmful bacterial groups by altering the structure of bile acid. Aim to reduce fatty cuts of red meat and replace them with fatty fish, skinless chicken, turkey breast and plant proteins such as soy, peas, tempeh and legumes.

	Omega-3 and vitamin D play an important role in our gut wall integrity, inhibiting harmful microbial activity and maintaining remission in IBD. Try to eat a couple of servings of salmon, mackerel, soybeans, flaxseeds and chia seeds per week, and if possible allow the sun to hit your skin for about twenty minutes a day.

	Be careful with elimination diets. Cutting out plant-based foods through an elimination or low-FODMAP diet does play a role in managing many conditions such as IBS, intolerances and IBD. However, this should be a temporary measure only. When your symptoms have resolved, the microbiome is no longer equipped to deal with beneficial plant-based foods, which is why consuming them can make you feel unpleasant. Instead of avoiding plant-based foods for good, aim to slowly reintroduce them over a period of weeks, with the intention of increasing the dosage and frequency gradually to allow the body time to adapt.

	Eat fermented foods rather than taking probiotic supplements. Despite having some therapeutic benefits in specific disease states, investing in probiotic supplements will likely be a waste of money. You’re much better off ditching the supplements and focusing on fermented foods such as fermented yoghurts and milk, kombucha, kefir, sauerkraut, pickles, sourdough bread and cheese.

	The gut–everything axis! Every single food we eat will have an effect on our microbiome, whether it’s positive or negative. Our gut health is closely linked to all the chapters we discuss in this book. It’s important to acknowledge that these topics are not mutually exclusive – they all fit together and play a crucial role in preventing and managing chronic lifestyle disease.






Depression and Dementia:Feeding Your Feelings

In the previous chapter we uncovered the critical role the microbiome plays in digestion, immunity and even regulating our mood. We unveiled the intricate interactions within this internal ecosystem, painting a picture of an unseen world with profound impacts on our health and well-being. In this new chapter we will explore the connection between our diet and the brain, starting with an area of mental health of urgent concern – depression – followed by the leading cause of death in the UK: dementia.

Depression, a common and debilitating mental health disorder, continues to impact millions of lives worldwide, with its origins and treatment often proving elusive. Despite advancements in medical science, the comprehensive understanding and management of depression remain a challenge. An emerging area of research, however, offers promising insight into the pivotal role of nutrition and the gut–brain axis in influencing our mood and mental health. Our diet not only provides us with the energy we need to function physically, it also plays a crucial role in determining the diversity and function of our gut microbiota, which subsequently impact our mental health.

Drawing on the most recent scientific studies, in this chapter we will unravel how our daily dietary choices can influence our mood and mental health via the gut–brain axis, a bidirectional communication pathway linking the central nervous system with the gastrointestinal tract. We will also explore how adopting a balanced, nutrient-rich diet can help us offer potential preventative measures and treatment strategies for depression.

Diet and depression

I still remember my first day working as part of the psychiatry liaison team like it was yesterday. I was feeling a mixture of nervousness and excitement. I had just been given the instruction from my consultant: ‘Dr Mughal, there’s a patient on ward 14 that is due for a Mental Health Act assessment in an hour, go with Dr Asif to meet the external psychiatrist and social worker and assist them.’ The MHA assessment is one of the most critical tools in all of psychiatry. It’s a decision that can alter the course of a patient’s life forever. The assessment determines whether a patient needs to be detained in a hospital against their will in order to receive treatment for their underlying mental health condition.

This particular patient was an eighteen-year-old with emotionally unstable personality disorder (EUPD), who had experienced a horrific upbringing. I had dealt with all kinds of poorly and complex patients before, but there was something about mental health illness that kept me on edge. Perhaps it was the stigmatization of mental health by other medical specialities. Or the notion that psychiatry doctors are somehow lesser, because you cannot see what it is they’re treating. There are no blood tests, no X-rays to identify the problem, just a room full of ‘crazies’, as I’d heard even my colleagues say sometimes. Or perhaps it was the depictions of mentally ill people in countless psychological thrillers on Netflix. Whatever it was, I knew that I needed to keep my composure and approach the situation with professionalism and empathy.

As I entered the ward with Dr Asif, I felt a sense of unease wash over me. We were about to make a decision that would change the life of a young woman forever. The gravity of the situation was palpable. The young woman in question had been in and out of social and psychiatric care so many times that she knew exactly what it meant to see multiple doctors. Her resistance was expected, but her reaction was something I had never seen before. As soon as we entered the room, she started thrashing and screaming, swinging her limbs around in every direction. It was as if she had become a completely different person, and I was speechless. I couldn’t help but wonder how she had come to be in such a state.

In situations like this, it is compulsory to have at least two doctors and an approved mental health professional present. We needed to make sure that every possible option was explored before we made any major decisions. Unfortunately, as is often the case, we had to resort to restraining, sedating and sectioning her, until she could be transferred to a mental health hospital. It was a difficult decision to make, but we knew that it was the best thing for her in the long run. As we left the ward, I felt sad. It was clear that this young woman needed intensive psychological therapy and it was up to us to make sure that she received the help that she needed.

When you think about mental health treatment, you might picture a therapist’s couch or a box of pills as possible solutions. But while conditions such as EUPD are clearly caused by complex factors, and dietary changes alone won’t make much of an impact, we do now know that diet can play a key role in managing symptoms and improving quality of life for those suffering with various other mental health disorders. Nutrition and mental health may not seem like the most obvious partners, but the field of nutritional psychiatry is one that is growing exponentially.

Medical professionals are only now starting to understand the role that diet plays in our mental health. The brain is always active. It looks after our thoughts, movements, breath, heartbeat and almost every other bodily function you can think of. It is constantly working, even while we’re asleep. This requires a large amount of energy on a daily basis, and that energy comes from food. It is only logical to suggest that the types of food we choose to consume will affect our brain’s ability to perform and keep us healthy.

It is no coincidence that the change in our food environment over the last few decades is being reflected in the current mental health state of the West. One in five American adults will have a diagnosable mental health condition in any given year, while an astonishing 46 per cent will meet the criteria for a mental health condition at some point in their lives. Meanwhile, depression is set to become the leading cause of disability by the year 2030 in high-income countries,1 something which we’ll dive into shortly. We have become infatuated with the power of wonder drugs and the supplement market as a one-stop resolution strategy. The sad reality is, drugs can only do so much – and in the case of dementia, which we’ll tackle later, most pharmaceuticals that are developed and tested don’t even make it to market.

Diet and mood fact no. 1: Food significantly affects your mood

Depression affects more than 264 million people around the world and leads about 800,000 people to commit suicide every year.2 It is the fourth leading cause of death in 15- to 29-year-olds. It is common in every country of the world, with the United States coming out on top and China and Japan being the least affected. It is a leading cause of disability globally,3 and entails tremendous suffering and loss of functionality – which can impair performance at work and school and strain relationships with loved ones.

This was evident to me when I was working as a psychiatry doctor. One day I met a young 42-year-old gentleman (young by hospital standards, at least) called Matthew. He was in between jobs, unhappy with his weight, stressed about his family relationships and using food to cope and feel better. While he was still generally able to function, it was clear he was feeling very low. He had been living by himself and suffering with depression for several years by the time I met him. His evenings were the same every single day: he would come home from work, eat a microwave meal from his local Tesco, sit down to watch TV, open his snack cupboard and freezer and start nibbling on ice cream and chocolate fingers, all the while enjoying a couple of beers. We started exploring his symptoms, and soon something became abundantly clear. Matthew’s only outlet for his sadness was food.

I’m sure you know as well as I do how tempting it is to drown any sorrows in alcohol, ice cream and biscuits. Who doesn’t love a good mint-chocolate-chip scoop? Even though I’m a doctor and ‘should know better’, I’m also human and have on many occasions given in to the temptation of ‘feeding my feelings’. When stress is creeping up and your mood is plunging, when irritability peaks and your patience is non-existent – it’s only natural to turn to comfort food.

But here’s the interesting thing. Even though these comfort foods may make us feel better in the short term, the long-term consequences represent a vicious cycle, both physically and mentally. The physical damage of Matthew’s comfort- or stress-eating was clear; he gained around 25kg in a short period of time and became diabetic. But the mental toll was even more profound. While Matthew thought that his eating habits were combating his depression, they were actually deepening it.

How often do you, like Matthew, find yourself in a slump, in front of the TV, with a tub of ice cream or a tube of Pringles in hand? A cross-sectional study of university students found that in the 18 per cent of men and 28 per cent of women who had symptoms of depression, 30 per cent ate fried foods, 49 per cent consumed sugary drinks and 52 per cent ate sugary foods more than once per week.4 In women, a higher depression score was associated with a twofold increased frequency of fast food and fried and sugary foods, suggesting that women are even more susceptible to unhealthy dietary choices when depressed. It goes without saying that not everyone who is depressed binge-eats ‘junk food’, because depression is extremely complex and can affect appetite and food choices differently. Some people stop eating altogether and experience a markedly reduced appetite,5 while others become human food-compost bins.

Depression is tied to waning levels of mood-regulating neurotransmitters such as serotonin, changes in brain activity in the mesocorticolimbic reward pathway (the collection of connected brain areas that play a key role in feeling pleasure, motivation and reward) and hypoactivation of insular regions (parts of the brain that help process emotions, the awareness of one’s bodily sensations and the feeling of certain tastes).6 These changes can make normal self-care like cooking a balanced meal extremely challenging. Anhedonia, a very common symptom in clinical depression, is the loss of pleasure in things you usually like to do, which can often relate to food habits. The thought of food and the act of eating, and even preparing food, should be pleasurable and not feel like a burden. Instead, many people with depression want to ‘feel better’, but convenience food is the easiest option in that moment.

The bottom line: Food drastically affects our mental health, and not enough emphasis is placed on the role that nutrition plays in depression. A single meal can significantly affect how you feel, and a person’s total dietary pattern can significantly impact their risk of depression.fn1, 7

Diet and mood fact no. 2: That sweet treat you use as a pick-me-up may be putting you down

Who doesn’t love a chocolate bar or a delicious slice of cake when they’re feeling low? Refined sugar often feels like a remedy for boredom, anxiety or stress. Refined sugars are those that have been extracted from a natural source – usually from sugar cane, dairy or fruits – and then added to a food product. Now, although refined sugars are chemically identical to the fructose found in fruit, the sucrose found in sugar cane and the lactose found in dairy, there is one fundamental difference. They are no longer in the natural form they once were. The issue with this is that they have been stripped of the fibre, phytochemicals, protein (from dairy), vitamins and minerals that are health-promoting. This is why you hear many people say ‘well, natural sugars are good for you, but processed sugars are bad’.

When looking at refined sugars in the context of mental health, there are several plausible biological mechanisms for why they might increase the risk of depression. Firstly, as we discovered in the inflammation chapter, refined sugars are high on the DII and are pro-inflammatory by definition when consumed in large quantities. This increases levels of neuroinflammation and damages the connections in the brain responsible for regulating mood. Secondly, the hippocampus (a small region in the brain that plays a crucial role in the formation of new memories, spatial navigation and emotional regulation) can be affected by sugar intake. Higher sugar intakes are linked to hippocampal wasting or atrophy,8 and the hippocampus can be up to 25 per cent smaller in depressed people.

Part of the reason this occurs is because of sugar’s effect on the protein brain-derived neurotrophic factor (BDNF). The BDNF gene is crucial for the survival of neurons, growth and maturation of nerve cells. A higher-sugar diet has been shown to suppress the production of BDNF, which in turn damages the hippocampus, making us less able to regulate our mood. Converging lines of evidence implicate BDNF in the pathophysiology of major depression. A meta-analysis of eleven studies found a strong connection between lower levels of BDNF and worsening mental health. Interestingly, after treatment with antidepressant medication, participants’ BDNF levels increased, suggesting that lower levels of BDNF play a causal role in the initiation of depression.9

High glycaemic-index or GI diets (diets rich in refined sugars, lacking healthy fats and fibre) can cause a drastic spike in insulin levels, sometimes leading to temporary hypoglycaemia (a drop below normal blood sugar levels) a few hours after a meal. This can even happen in those without insulin resistance or diabetes and is called reactive hypoglycaemia.10 It is estimated that up to 50 per cent of US adults are insulin-resistant, so the chances are this is happening more often than people realize.11 Fluctuating blood sugar levels are linked to cognitive decline (which we’ll cover in the dementia section) as well as fluctuating mood states, thus increasing the risk of depression.12 A recent meta-analysis of ten observational studies and 365,000 participants on sugar-sweetened beverages (SSBs) found that they increase the risk of depression.13 SSBs are notoriously bad for spiking blood sugar levels, as they contain nothing but sugar and water and therefore have a high glycaemic load. The researchers found that two cups of sugary drink per day were enough to significantly increase depression risk, with the highest sugary drink group having a 31 per cent increased risk compared to the lowest-intake group. An additional proposed mechanism behind these findings is that sugar intake alters endorphin levels and oxidative stress, leading to a greater risk of depression.

In response, people might argue, ‘Could it not just be the depression leading people to eat more sugary foods, and not the sugar causing depression itself?’ Good question! In research, we call this the ‘reverse causation’ hypothesis, whereby if you want to know which came first – the chicken or the egg – then you need to have measured people’s mood and eating habits at multiple time points to understand the causation sequence. Luckily for us, studies have tested this exact question. The Whitehall II study on over 10,000 British civil servants assessed people’s moods and diets every other year for over a decade.14 They found that people consuming the greatest number of added sugars had a 23 per cent increased risk of depressive symptoms over five years – and the sugar-rich diet tended to precede the onset of depressive symptoms. Not to mention my own research study (which I hope to publish soon) in which I analysed data from over 15,000 twins in the TwinsUK cohort. I found that for every 100g of total sugar intake, there was a 34–41 per cent increased risk of depression – this association held in the longitudinal (over time) analysis too.

The bottom line: Though the occasional refined-sugar treat is obviously not a concern, focusing on natural sugars from fruits and dairy – while reducing our ‘added sugar’ intake from ultra-processed foods like sweets, biscuits, cakes and ready meals – is an essential part of improving our mental health.

Diet and mood fact no. 3: Artificial sweeteners likely don’t impact mood

While reducing refined-sugar intake can improve depressive symptoms, substituting it with zero-calorie alternatives like aspartame, which is found in diet soft drinks, has raised concerns among some. Studies show that high doses of aspartame can lead to negative neurobehavioural side effects such as irritability, depression and poor spatial orientation.15 However, the doses used in these studies are significantly higher than what an average adult consumes (as high as ten cans of diet cola every day!). Compare this to studies on women who were given standard doses of aspartame over four weeks and found no differences in their mood.16

The bottom line: While there are documented side effects, using artificial sweeteners as a substitute for sugar can still benefit mental health. But if you suffer from depression and consume very high amounts of artificially sweetened drinks, reducing or eliminating them may help.

Dietary advice for depression

Now that we’ve highlighted how certain foods can increase your risk of depression, it’s time to learn more about how diet can aid our mental health. Excitingly, each of the following dietary approaches has been shown to decrease depressive symptoms in a recent systematic review of multiple studies, with one study (on the ModiMedDiet) revealing a substantial positive impact.17

The ModiMedDiet

This is a modified version of the well-known Mediterranean diet. It revolves around twelve key food groups, as follows:


	whole grains (5–8 servings per day)

	vegetables (6 per day)

	fruit (3 per day), legumes (3–4 per week)

	low-fat and unsweetened dairy foods (2–3 per day)

	raw and unsalted nuts (1 per day)

	fish rich in omega-3 (at least 2 per week)

	lean red meats (3–4 per week)

	chicken (2–3 per week)

	eggs (up to 6 per week)

	olive oil (3 tbsp per day)



While the intake of ‘extra’ foods (as follows) is reduced or cut completely:


	sweets

	refined cereals

	fried food

	fast food

	processed meats

	sugary drinks (no more than 3 per week)

	alcohol



The ModiMedDiet shares many similarities to the traditional Mediterranean diet, with a few key differences:


	Red and processed meats: The ModiMedDiet explicitly advises limiting red meat and completely avoiding processed meats, which might not be as explicitly emphasized in some descriptions of the Mediterranean diet.

	Recommendation on sweets: The ModiMedDiet particularly emphasizes a reduction in sweets, refined cereals, fried foods, fast foods and sugary drinks.

	Alcohol: While moderate wine consumption, particularly red wine, is a component of the traditional Mediterranean diet (especially when consumed with meals), the ModiMedDiet advises limiting alcoholic beverages. This is especially relevant given the link between excessive alcohol consumption and depression.

	Dairy: The traditional Mediterranean diet often includes yoghurt and cheese, while the ModiMedDiet might have a reduced focus on dairy and emphasizes low-fat varieties.



In one study based around the ModiMedDiet, an impressive 30 per cent of participants saw such significant improvement in their depressive symptoms that they were classified as ‘in remission’.18 This incredible result suggests that even in severe or major depressive disorders, simple changes to your diet can make a world of difference.

Before we get carried away with the 30 per cent figure, though, let’s take a moment to examine the fine print. Participants in this study were supported by seven 60-minute sessions with a dietitian, gifted free food hampers and inspired with recipe ideas and motivational interviewing. So, we need to acknowledge that while the dietary change was crucial, the structured support, gifts and professional help were also likely significant contributors to their improvement. Nonetheless, the study is a great example of how comprehensive lifestyle changes – including diet, exercise and mental wellness activities – can all work together to combat depression.

If you were to try the ModiMedDiet, here’s a suggestion of what you might eat in a day:

BREAKFAST

A bowl of Greek yoghurt topped with mixed berries and a handful of chopped almonds. You could add a drizzle of honey for some natural sweetness and a sprinkle of chia seeds for extra fibre.

LUNCH

A mixed green salad with grilled chicken, cherry tomatoes, cucumber, red onion, kalamata olives, feta cheese and a simple dressing of olive oil, lemon juice, garlic and oregano.

DINNER

Oven-baked salmon fillet seasoned with lemon, garlic and dill. Serve with cooked quinoa and a side of roasted vegetables, like peppers, courgettes and aubergines, tossed in olive oil and herbs.

SNACKS

Homemade or store-bought hummus served with raw vegetable sticks like carrots, bell peppers or cucumber. You could add a whole-grain pita bread for dipping. Alternatively, you could try some beef jerky for an easy, on-the-go snack that packs high protein, zinc and iron concentrations.

DESSERT

A couple of squares of dark chocolate packed with flavonoids (aim for 70 per cent cocoa or more) served with a selection of your favourite fresh fruits. Ideal fruit choices include berries and citrus fruits.

Tryptophan, B vitamins and folate

Moving on, let’s look at another intriguing study that examined the impact of following either a high- or low-tryptophan diet.19 You might be wondering … what’s tryptophan? Well, it’s an essential amino acid that acts as the building block for serotonin, a neurotransmitter that plays a key role in mood regulation.

In this study, participants experienced fewer depressive symptoms and decreased anxiety while on the tryptophan-rich diet compared to the low-tryptophan diet. Tryptophan cannot be synthesized by the body, so must be obtained through diet. It is especially prevalent in foods like milk, turkey, chicken and canned tuna. In addition to tryptophan, these foods are also rich in B vitamins, which play a similarly key role in preventing and managing depression. Vitamins B1 (thiamine) and B6 (pyridoxine) are important as they help the production of neurotransmitters involved in the regulation of mood. Moreover, a deficiency in vitamin B12 can result in a folate deficiency (vitamin B9) – which can in turn hinder serotonin synthesis and lead to brain-cell death. Depression is the most common symptom of patients with a folate deficiency,20 and studies show that the higher someone’s blood folate level, the lower the severity of their depression.21

In summary, tryptophan, B vitamins and folate intakes should be optimized to help prevent and manage depression. Foods that will provide sufficient amounts of all three include lean meats, seafood, chicken, eggs, dairy, legumes, leafy greens, nuts and seeds, as well as fortified foods such as cereals, spreads and nutritional yeast.

Other foods and compounds of interest

FLAVONOIDS

According to new research, flavonoids have potential mood-boosting qualities. These are compounds found in foods like berries, citrus fruits, onions, soybeans, tea, dark chocolate and leafy vegetables. Participants who consumed either flavonoid-rich or low-flavonoid orange juice for eight weeks reported a decrease in depression, hinting at a possible dose-response relationship with flavonoids.22 Neuroinflammation is one of the main mechanisms involved in the onset of depression, and as we know from the chapter on inflammation, flavonoids are strongly anti-inflammatory in nature.

VITAMIN D OR VITAMIN D3

The active component in blood, vitamin D is an essential component for several physiological functions including muscle performance, bone metabolism, calcium, phosphate homeostasis and our immune system.23 Vitamin D may be produced via sun exposure or obtained from food, then through two hydroxylation processes in the liver and kidney is converted to vitamin D3.24 Common food sources include many Mediterranean foods such as salmon, sardines, egg yolk, fortified milk, cereals and yoghurts. Vitamin D has also been shown to be associated with and beneficial for mental health and cognitive function.25 This is because vitamin D receptors are present in various parts of the brain, including the amygdala, which is responsible for the regulation and balancing of emotions and behaviour. As a result, several studies have found that patients with low vitamin D levels are more likely to suffer from mood disorders.fn2, 26

MAGNESIUM

Magnesium is crucial for optimal brain functioning as it helps to relay signals between the brain and body, acting as the gatekeeper for the N-methyl-D-aspartate receptors found on nerve cells. These receptors aid brain development and memory.27 Magnesium-rich foods include nuts, seeds, dry beans, whole grains and green vegetables. Despite being the fourth most abundant mineral in the body, up to 70 per cent of US adults don’t meet the recommended daily intake.28

The first trial of magnesium treatment for depression was published back in 1921, when it showed a success rate in a massive 220 out of 250 cases! Various case studies exist where patients with major depression were given 125–300mg of magnesium glycinate at each meal and before bed. A rapid improvement in symptoms was noted, often in less than a week.29 Fast-forward to today, though, and the data is complicated. One meta-analysis of fifty-eight trials covered multiple outcomes, which provided little evidence for the involvement of magnesium in mood disorders like depression.30

To summarize, the association between magnesium and depression seems plausible, although we don’t currently have consistent positive results from human studies. Nonetheless, there are few downsides to consuming a diet rich in magnesium (bearing in mind the upper safety limit of <350mg), and it may help to support good mental health.

SELENIUM

This is an essential mineral that can be found in nuts, seafood, lean meats and whole grains. It’s only needed in small amounts but plays an important function in metabolism and thyroid functioning, as well as helping to reduce oxidative stress by minimizing free radical numbers in the blood.31 Not only is selenium intake associated with improved cognitive function in patients with Alzheimer’s disease,32 it’s also been connected to depression. One study found that a low intake of selenium was associated with a threefold increased risk for developing major depressive disorder.33 Furthermore, intervention trials of selenium supplementation have shown a significant improvement in post-partum depression.34

CREATINE

You’ve all heard of it. Creatine is a substance found naturally in muscle cells that helps in energy utilization. It is also the world’s most researched fitness supplement, known for its ability to improve exercise performance, muscle hypertrophy and recovery.35 Our bodies make around 1g of creatine per day, and it’s found in meat, fish and poultry. An untold benefit is its ability to enhance the efficacy and speed by which antidepressants improve depression. Studies in which women with major depressive disorder were given 5g of creatine on top of their SSRI saw a significant improvement in mood compared to the drug alone.36

Increasing dietary creatine has been associated with a 32 per cent reduced risk of depression compared to people with the lowest creatine intake. One potential mechanism for how creatine aids in mood is due to its pro-energetic effects in the brain. People with severe depression have abnormal brain bioenergetics (energy-processing in the brain), and creatine improves the regeneration rate of intra-cellular phosphate – which can enhance the effect of SSRIs and potentially improve mood.37

SAFFRON

A spice that has historically been widely used to relieve stomach aches and kidney stone pain. In Persian traditional medicine, it was used to treat depression.38 An analysis of twenty-three controlled trials on saffron supplementation found it had a large positive effect (compared to a placebo) for both depression and anxiety.fn3, 39

Preclinical studies suggest that saffron contains both crocin and safranal, which have a range of relevant mechanisms. These include antioxidant and anti-inflammatory properties, and an ability to modulate BDNF expression and regulate the hypothalamic–pituitary–axis (HPA). The standard dosage of saffron used in trials is 30mg of saffron (or one drop of powder), with up to 1500mg a day being the safe upper limit. Side effects such as headache, nausea and constipation have been reported, but don’t occur at rates greater than placebo or medication groups.

OTHER NUTRIENTS AND COMPOUNDS

Some nutrients and compounds that we don’t have time to elaborate on, but have also been shown to play a meaningful role in depression symptomology, include:


	Iron: Deficiency (or iron-deficiency anaemia) increases your risk of various psychiatric disorders.40

	Curcumin: The strong antioxidant and anti-inflammatory properties make turmeric (which contains curcumin) ideal to include in your cooking – be sure to add black pepper to increase its bioavailability.41

	Coffee: Due to its high antioxidant content, combined with caffeine’s ability to block adenosine receptors in the brain – reducing fatigue and low mood – dozens of studies show that people who consume higher amounts of coffee have a 24 per cent reduced risk of depression, with the peak protective effect being 400ml/day.42 That being said, caffeine can exacerbate symptoms of anxiety – especially if you suffer with panic attacks – so if this applies to you then it’s probably best to limit your intake.43

	Zinc: This plays an important role in over 300 biological processes, including DNA replication, maintenance of cell membranes and protein synthesis. It also acts on BDNF and a crucial neurotrophic factor called TrkB, which improves the neuronal connections within the hippocampus.44 A new meta-analysis showed that the highest levels of zinc intake led to a 28 per cent reduced risk of depression, with zinc supplementation lowering depressive symptoms in depressed patients when used independent of other treatments.45



Food for thought

Of course there is no single ‘cure’ for depression, simply because there is no single cause of depression. Like very many health conditions, it is multifactorial in nature. Our internal biology, socio-environmental factors like our living situation and relationships, and lifestyle factors like exercise, diet and sleep all play a role in shaping our mental health. While the field of nutritional psychiatry is expanding exponentially, the current evidence shows that incorporating the above dietary changes can substantially aid in the prevention and treatment of depression outcomes, with few to no negative side effects.fn4, 46

Now that we’ve summarized the most important nutrients related to depression, it’s time to dive into the science of another debilitating brain disorder: dementia.

Diet and dementia

Dementia is a scary and very serious condition that affects 1 in 14 people over the age of sixty-five in the UK, increasing to 1 in 6 above the age of eighty. It is actually defined as a group of conditions associated with an ongoing decline of brain function, the most prevalent being Alzheimer’s disease, which makes up around 70 per cent of dementia cases. Other forms include vascular, frontotemporal and Lewy body dementia.

The more common forms of dementia are characterized by memory loss, reduced thinking speed and difficulty performing daily tasks, as well as a progressive decline in understanding, judgement and movement. Before we jump into the nutrition research, it’s important to note that the pathophysiology of dementia is extremely complicated, and there are many factors that play a role in its development and progression. Established risk factors include a family history of the condition, having a lower level of education, high cholesterol or blood pressure, chronic inflammation, insulin resistance, and the usual culprits of smoking and excessive consumption of alcohol, as well as other mental health disorders like depression.

At a cellular level there are two main mechanisms at play in the brain: amyloid plaques, and neurofibrillary tangles that are composed of twisted tau proteins. That probably sounded like a foreign language, but the important thing to understand is that these plaques and proteins can cause a ‘neurotoxic cascade’ involving neuroinflammation, synaptic dysfunction (in places where neurons connect and interact with each other) and ultimately neuron death. Put simply, more neuron death equals more decline in memory and function. Making effective treatments to halt or prevent these processes has so far been largely unsuccessful.

The roll-out of medication to prevent, delay the onset, slow the progression or improve the symptoms of Alzheimer’s disease has proven extremely difficult. In fact, dementia is arguably the most difficult area to treat in all of medicine. The majority of the 244 compounds being tested throughout the 2000s failed to pass the various clinical stages of drug development, with a 99.6 per cent failure rate.47 As a result of ineffective pharmaceutical interventions, modifiable lifestyle factors – such as nutrition – have taken the research spotlight in the last couple of decades, as we seek to learn more about the prevention and treatment of dementia. So, which foods and compounds have been shown to have an effect on dementia?

Typical Western diets greatly increase dementia risk

While the study of specific nutrients for improving brain health is important in understanding their respective roles in disease states, we don’t consume individual nutrients, we consume food. This is why I always say that nutrients do not exist within a vacuum – food is the fundamental unit in nutrition, and research on total dietary patterns provides a basis for whole-diet recommendations. When assessing the diet as a whole, we unfortunately see more and more evidence for the neuron-destructive nature of the Western diet.

The Western-style diet largely comprises pre-packaged ultra-processed foods (UPFs) and meats (think salami and microwave meals), refined grains, red meat, high-sugar drinks, candy, high-fat dairy and fried foods. Worryingly, ultra-processed foods make up 28 per cent of the UK daily diet and form up to 70 per cent of the US food supply! A study of more than 72,000 participants from the UK Biobank cohort followed subjects for an average of ten years.48 Researchers found that for every 10 per cent increase in daily intake of UPFs, the risk of developing dementia was increased by 25 per cent. Whereas substituting 10 per cent of UPFs with minimally processed foods decreased that risk by 19 per cent. This is likely because UPFs are often high in added sugars, salt and fat, and low in protein and fibre. Additionally, the high level of nitrosamines in processed meats may cause neurodegeneration by impairing the metabolism and signalling mechanisms crucial to brain functionality.49

It’s also worth thinking about the high glycaemic index (GI) of the Western diet. The brain has a high metabolic rate, and its metabolism is almost entirely dependent on the utilization of glucose. This means that the blood vessels that supply the brain must provide a steady and adequate stream of glucose for optimal functioning. Mounting evidence shows that although an acute rise in blood glucose levels provides some short-term benefits for cognitive performance, a more stable blood-glucose profile, which avoids greater peaks and troughs, is associated with better cognitive function and a lower lifetime risk of cognitive decline.50 This is why it’d be wise to ensure that most of your meals are sufficiently balanced with unsaturated fats, fibre and protein – all of which slow down digestion and help to maintain a more steady blood-sugar response.

Foods that spike blood sugar rapidly are also associated with greater levels of amyloid burden, which relates to deleterious effects on cognition.51 This is partly due to an enzyme called insulin degrading enzyme (IDE). IDE is responsible for breaking down insulin (as the name suggests), but also for breaking down amyloid plaques. So, if IDE is busy breaking down lots of insulin from a high-carb/high-GI diet, it has less time to break down amyloid – thus leading to a slow decline in brain power.52

The high-GI Western diet can also affect neurons in the hippocampus and prefrontal cortex.53 The hippocampus is extremely dynamic in that it’s heavily involved in our ability to form relational memories – which include remembering facts and events that take place (i.e. recalling new faces, names or facts about the world). So, when you practise remembering things, the hippocampus actually grows. One fascinating study showed that London taxi drivers have much larger posterior hippocampi than other people, as their work involves memorizing vast numbers of streets, routes and landmarks across the city.54

However, diets high in refined sugars (and fats) can damage the hippocampus in several different ways. As we discussed earlier in this chapter, refined sugars have been shown to hamper the expression of BDNF in animal models, and BDNF is vital to the healthy functioning of the hippocampus.55 Furthermore, the high level of saturated fats in the Western diet interferes with cell-signalling pathways and induces insulin resistance, which has been shown to predict cognitive decline in the Tübinger Evaluation of Risk Factors for Early Detection of Neurodegeneration (TREND) study.56

Lastly, the Western diet increases oxidative stress, which damages brain tissue and reduces the efficacy of cell-to-cell communication in the hippocampus.57 This damage can eventually cause it to shrink, which impedes its capacity for memory. This leads to a cascade of negative effects, as the hippocampus is also responsible for regulating how much and what types of foods we eat.

The cycle of refined sugar and fatty diets, and the resulting impact on appetite regulation and brain health, can be difficult to break. High GI, refined sugar and saturated fats summarize the main components of the Western diet that are damaging to the brain.

Dietary advice for dementia

The reality is that the Western diet can nudge us towards dementia, but let’s not just focus on what’s in it but what’s missing too. Next, we’ll spotlight the star nutrients and compounds that shield our brains from dementia and introduce you to the ultimate brain-boosting regimen: the MIND diet.

Flavonoids

Flavonoids play an integral part in suppressing systemic inflammation in the body, and given the crucial role of neuroinflammation in dementia, it’s clear to see how these compounds provide benefit.58 It is a little more complicated than this, however. Specific subclasses of flavonoids (anthocyanins and flavonones) have been shown to promote levels of brain-derived neurotrophic factor (BDNF), which as we’ve just highlighted is crucial for the growth and maturation of neurons.59 Further to this, flavonoids have been shown to activate an enzyme called endothelial nitric oxide synthase (eNOS), which is responsible for the formation of new blood vessels (angiogenesis) and vasodilation – in turn increasing the amount of blood flow to the brain.60 This increased blood flow is partly due to BDNF levels being enhanced. Maintaining adequate levels of blood in the brain is crucial, to allow nutrients to reach brain cells and gas exchange to occur.

Eating flavonoid-rich foods has been linked to better cognitive health in multiple observational studies, such as the PAQUID61 and Nurses’ Health studies.62 In the Nurses’ Health study, they found that the consumption of blueberries (>once a week) and strawberries (>twice a week) was associated with a 2.5-year delay in cognitive ageing – meaning that if you were 80 years old, your cognitive ability might be that of a 77-year-old. Generally speaking, higher flavonoid intake is associated with better preservation of cognitive ability and delayed cognitive ageing.

Interventional trials also showed improvements in cognitive function with the consumption of fresh blueberry juice, grape juice and soy products containing isoflavones.63 One study tested the effects of fresh blueberry juice in healthy adults, and found that word recall and learning were significantly improved after just twelve weeks.64 Middle-aged working mothers65 and young children66 can also benefit from flavonoid-rich diets, as they have been shown to improve performance of everyday tasks and memory.

In summary, incorporating foods high in flavonoids at all stages of life can have significant and long-lasting improvements in terms of cognitive ability.

Fatty fish and omega-3

Omega-3 or fish oil supplements have received some negative press in recent years, due to the latest large-scale review shedding light on their unremarkable effects on cardiovascular health.67 It turns out that they may not decrease your risk of heart disease to any meaningful degree after all. Separate to that dialogue, there is substantial controversy on whether fish oil benefits brain health – in particular when it comes to memory loss or depression.

There are two parts to this discussion: consuming fatty fish as an actual food, and supplementing with omega-3 or fish oil supplements. In general, the answer is that they can both be beneficial, but let’s break down the science to explain why simply reading a research paper won’t tell you the whole story.

Fish oil primarily contains two types of omega-3 fatty acids – eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). These two fatty acids are important components of cell membranes, and have been implicated in reducing inflammation and aiding the development of a healthy brain and heart. About half of the brain’s dry weight is lipid (fat), and around 30 per cent of that is polyunsaturated fatty acids (PUFAs). DHA makes up more than 90 per cent of the omega-3 fats in the brain! This is important because providing the brain with DHA can help divert amyloid proteins away from making amyloid plaques, which cause dementia.68 Increasing DHA concentrations can also protect the brain from cholesterol-induced amyloid beta production.69 Finally, both EPA and DHA act as precursors to certain anti-inflammatory compounds known as resolvins (which we touched on in the inflammation chapter), in turn reducing neuroinflammation crucial for preserving brain function.70

In the human diet, EPA and DHA are almost exclusively found in fatty fish and fish oil. Many people fall short of these nutrients as they don’t consume two servings of fatty fish per week.71 The body can make these fatty acids from alpha-linolenic acid, which comes from flaxseed, chia seeds, walnuts and various vegetable oils, however the conversion process from alpha-linolenic acid to EPA/DHA is pretty inefficient, with only 10 per cent of consumed alpha-linolenic acid being converted.72 Several studies highlight the effectiveness of fatty-fish consumption in protecting against Alzheimer’s disease (AD). A meta-analysis of twenty-one studies, including over 181,000 people, looked at their eating habits and followed them for a period of up to twenty-one years.73 They found that for every one serving of fish consumed per week, the risk of dementia and AD reduced by 5 per cent and 7 per cent respectively.

Some people may try to counter these findings by saying, ‘But what about the mercury? It’s toxic to the brain.’ Let me ease your worries, because the protective effects of fish consumption hold true even when mercury levels are higher in the brain. This is evident from a cross-sectional analysis of the Chicago Memory and Aging Project Study, where people who consumed more fish had higher brain levels of mercury, but still had a massively reduced risk of Alzheimer’s disease.74 Essentially, the benefits of fish consumption far outweigh any possible negatives from mercury contamination.

This is great news! You might then say: ‘I’m not really a fan of fish, so I should just pop a couple of omega-3 pills and my brain is good to go, right?’ Not so fast … The evidence for omega-3 supplementation and AD is entirely inconsistent. Several meta-analyses of controlled interventions show that omega-3 supplements only improve certain aspects of cognitive function in patients with cognitive impairment not associated with dementia.75 Unremarkable findings were also found in this recent analysis of five controlled trials.76 There are several reasons why these controlled trials might be so inconsistent. Firstly, the large variability between the dose given to subjects is a problem (it ranged from 240mg to 2.3g per day in one analysis). Furthermore, the duration of each trial was sometimes as little as ninety days, with some being several years. In the context of dementia, those time frames are extremely small. The ratio of DHA to EPA in the supplements was also different. These factors, along with many others, constitute a very significant obstacle when trying to apply results or provide recommendations to people.

So, should we take omega-3 supplements to protect our brain? Despite the lack of consistent intervention trial results due to inconsistencies in study design, the mechanisms and observations across populations are entirely valid. Therefore, people who don’t regularly consume fish would likely benefit from regular omega-3 supplementation before a decline in cognition begins.

Rosemary

‘There’s rosemary, that’s for remembrance.’ Ophelia, from Shakespeare’s Hamlet, was on to something. An interesting study in 2012 asked twenty people to sit in cubicles that were infused with the scent of rosemary essential oil, and gave them a variety of cognitive tests in arithmetic, pattern recognition, thinking ability and more.77 They found that a higher concentration of rosemary was associated with better attention and executive function.

Rosemary has a potent anti-inflammatory capability, through natural oils called diterpenes which protect cells from oxidative stress.78 Try adding rosemary to roast vegetables, baked potatoes or even on a roasted chicken (a glaze of olive oil will help it to stick). Evidence also shows that the aroma of rosemary can alter brain waves to induce calm, alleviate anxiety and boost alertness.79

Coffee

Like rosemary, coffee contains anti-inflammatory diterpenes. Coffee beans also contain many compounds that can be beneficial for brain health. Trigonelline and other polyphenols found in high concentrations within coffee beans can activate antioxidants and protect blood vessels in the brain. On top of its protective effects in terms of depression, coffee is associated with a slower cognitive decline by slowing down amyloid beta accumulation.80 The caffeine content increases serotonin and acetylcholine, which keeps the brain stimulated and stabilizes the blood brain barrier.

Dozens of trials have demonstrated that caffeine improves energy, mood, attention, reaction time, memory and fatigue in the short term;81 just remember to keep total caffeine intake below the 400mg/day upper safety limit and avoid it past 3 p.m. to allow optimal sleep.82

Irrespective of the effect that coffee has on the brain, its impressive health benefits cannot be ignored. In a very large umbrella review of 201 meta-analyses on coffee and health, with each analysis assessing lots of individual studies, it was found that 3–4 cups of coffee per day saw the greatest reductions in cardiovascular disease, cancer, liver, metabolic disorders and all-cause mortality.83 Downsides were only seen in pregnancy and the risk of bone fractures for women.

Ginger

Ginger is a powerhouse of a food. It helps to prevent the formation of amyloid plaques and inhibits cholinesterase synthesis – the two main causes for the development of dementia. Due to the beneficial properties observed so far, ginger has actually influenced several studies for the development of new AD drugs.84 One study found that 400–800mg of ginger extract daily for two months improved working memory significantly in middle-aged women.85

The beautiful thing about this magical food is that you can quite literally add ginger to any meal. Muffins with fresh ginger grated on top, curries, marinated meats, cakes, stir-fries … you name it, you can add ginger to it.

Vitamin E

Found in nuts, plant-based oils, avocados, seeds and some other fruit and veg, vitamin E is a group of eight fat-soluble compounds. Each sub-form has differing antioxidant activity and acts as a free-radical clean-up crew. Free radicals are unstable and highly reactive molecules produced from normal metabolic processes. In high numbers, they cause damage to organs, cells, proteins and DNA, so it’s clear why intaking potent antioxidants like vitamin E can help to protect your brain.

A recent narrative review discussed eleven studies showing some level of neuroprotection from vitamin E in the progression of mild cognitive impairment.86 However, similar to omega-3 pills, while observations within food have shown great benefit, supplemental vitamin E studies have proven unsuccessful due to supplements using different compositions of tocopherols, which may be ineffective.87

Calorie restriction

It’s worth mentioning calorie restriction briefly. With the modern food environment we live in today, generally people are over-consuming rather than under-consuming food, and because of the negative implications of overeating on inflammation it’s not surprising to see strong evidence for the benefits of calorie restriction on cognitive and brain health. In 2019, researchers conducted a clinical trial as part of the larger CALERIE study, comparing working memory in healthy middle-aged adults who restricted their calories by 25 per cent over two years with a control group who consumed as much as they wanted.88 They found a significant improvement in working memory in those who calorie-restricted, which held true after accounting for sleep quality and exercise.

These findings are solidified by a brand-new meta-analysis of eleven controlled trials which showed that calorie restriction through normal methods or intermittent fasting resulted in varying degrees of positive effect on cognitive function in overweight and normal-weighted individuals.89 However it’s important to note that this doesn’t necessarily apply to all populations. If you’re someone who doesn’t eat much to begin with or lacks adequate intake of nutrient-rich foods, then you may not be benefitting your brain by further restricting calorie intake. With decisions like this, it’s important to consult your doctor to find a suitable plan for you.

The MIND diet

As the name suggests, the MIND (or Mediterranean-DASH Intervention for Neurodegenerative Delay) diet was designed by nutritional epidemiologist Martha Clare Morris specifically to prevent dementia and the loss of brain function as a result of ageing. It comprises a dietary concoction of foods and nutrients specifically tailored to support brain health. In 2015, Dr Morris compiled a list of dietary components that were either positive or negative for cognition. She highlighted ten brain-healthful food groups for the MIND diet, as follows:


	Green, leafy vegetables (such as kale, spinach or cooked greens)

	Other vegetables (broccoli, carrots, peppers, non-starchy vegetables)

	Berries (blueberries, strawberries, raspberries, blackberries)

	Nuts

	Beans

	Olive oil

	Whole grains

	Fish

	Poultry

	1 glass winefn5, 90



This was accompanied by five brain-damaging food groups:


	Red meat

	Margarine and butter

	Cheese

	Pastries

	Sweets and fried/ultra-processed fast foods



The Memory and Aging Project study, which assessed residents from more than forty retirement communities in Chicago, nicely demonstrates the benefits of the MIND diet. Dr Morris and her colleagues assigned a diet score to each of the food types, so they could assess how well subjects were sticking to the diet. Take the leafy green vegetable category, for example. The optimal MIND score for that category of food is six or more servings per week. If a participant consumed fewer than two servings per week that would score 0; between two and six servings per week would score 0.5; and 1 point could be earned for eating more than six servings per week. For the harmful food groups, the scoring system is simply reversed – so consuming more than seven or more servings of red meat per week would score 0 points, between four and six servings would score 0.5, and less than four servings per week would score 1 point.

The participants’ dietary habits were analysed and MIND diet scores that reflected their level of adherence were allocated. The fascinating finding was that those with the highest MIND scores were 7.5 years younger in cognitive age than those with the lowest scores.91 These associations stood strong for total cognitive score, but also for each of the five domains of cognitive health: semantic memory (memory of facts and general world knowledge), working memory (short-term recall of information that is being acted upon), perceptual speed (how fast things are seen), visuospatial ability (the ability to see and comprehend the size and space of the environment) and episodic memory (long-term recall of information that is still being acted upon). Interestingly, the greatest benefits were seen in episodic memory, semantic memory and perceptual speed. The MIND diet was also associated with a reduced risk of Alzheimer’s disease.

Since Martha’s initial study, there have been a plethora of trials which support her findings. In 2019, a study in Australia also found that the MIND diet was linked to a reduced risk of Alzheimer’s disease over a twelve-year follow-up period.92 And a recent systematic review of thirteen studies indicates that adherence to the MIND diet is positively associated with specific domains of cognitive performance in older adults. Perhaps most importantly, though, the MIND diet has been shown to be superior to other plant-rich diets including the MD, DASH and Pro-Vegetarian diets for improving cognition.93

In summary, the MIND diet seems to provide the best foundation for the protection of memory and cognitive decline. It’s probably wise to integrate as many of these dietary components as you can into your daily routine. Below is a summary of the main principles:




	The 10 brain-healthful food groups based on the MIND diet 
(each scores 1 point)



	Green leafy vegetables (kale, chard, spinach, cooked greens and green salad)
	6 or more servings per week



	Other vegetables (peppers, carrots, broccoli, potatoes, peas, celery, tomatoes, string beans, beetroot, corn, aubergine, etc.)
	1 or more servings per day



	Berries (blueberries, raspberries, blackberries, strawberries)
	2 or more servings per week



	Olive oil
	Primary oil source



	Nuts
	5 or more servings per week



	Whole grains
	3 or more servings per week



	Fish (fatty fish high in omega-3, e.g. salmon)
	1 or more servings per week



	Beans (lentils, soybeans, generic beans)
	More than 3 servings per week



	Poultry (chicken or turkey)
	2 or more servings per week



	Wine
	1 glass per day





Remember that these are the optimal dietary principles of the MIND diet. It doesn’t really matter if you can’t follow all of them; research still shows that following the MIND diet even slightly is associated with a reduced risk of Alzheimer’s disease.

Key takeaways


	Lower your glycaemic load. Constant peaks and troughs in blood sugar levels through excessive refined-sugar intake can affect your mood, increase your risk of depression and affect your short -and long-term cognitive health. The brain functions optimally with a steady stream of glucose and nutrients; therefore, focusing on complex carbohydrates like whole grains, as well as unsaturated fats, fibre and protein with most meals, will lower the GI tremendously. Not to mention that this principle for a main meal will aid in appetite, calorie intake and cravings throughout the day.

	Calorie restriction. If you’re overweight (which means you have been overconsuming food for a prolonged period of time), one of the best things you can do to protect your brain is to reduce the number of calories you’re consuming. This can often be achieved indirectly by focusing on the MIND and ModiMedDiet recommendations. Taking on board the detailed strategies and solutions to sustainably reduce calories from the weight-loss chapter will also serve you well.

	Season your food! Saffron, turmeric, ginger, rosemary and various chillies with anti-inflammatory properties are easy and tasty non-caloric additions to your everyday diet which can make a huge difference to your brain and mental health. Some of these ingredients (in appropriate dosages) are as effective as some antidepressant medications.

	Engage with the values of the MIND and ModiMedDiet (with the exception of wine intake). These are based on specified dietary principles specifically developed to improve your mood and protect your brain.

	Don’t inflame your brain! Neuroinflammation is one of the main players in cognitive and mental decline, so following the principles of the inflammation chapter (i.e. an ‘anti-inflammatory’ dietary pattern) is crucial for long-term brain health.






Concluding Thoughts

As we bring our journey of myth-busting and truth-seeking to a close, it is my sincerest hope that you, the reader, feel not just informed but also empowered. The world of nutrition is an ever-evolving landscape – a complex mosaic of theories, studies and recommendations, each one clamouring for our attention and belief. Yet, amid this cacophony of information, you now wield the tools to sift fact from fiction and evidence from exaggeration.

In debunking the myths that have so long clouded our understanding of nutrition, we have laid bare the simple, universal truth: there are no magic bullets, no one-size-fits-all diets, no secrets to instantaneous health and wellness. A journey towards healthier living is typically a series of small, manageable and sustainable lifestyle choices, guided by reliable information and personal introspection.

As you move forward, remember that the path to wellness is not a sprint, but a marathon. Nutrition and health are not about strict restrictions, crash diets or quick fixes. They’re about balance, variety and moderation. Eating a rainbow of fruits and vegetables, getting enough protein and hydrating adequately are all more effective and scientifically supported than any fad diet or so-called superfood.

In this book, we have dismantled many nutrition myths, from the foolishness of miracle weight-loss remedies to the demonization of carbohydrates and the glorification of certain foods as miracle cures. Yet it is inevitable that new myths will continue to emerge, armed with compelling narratives and alluring promises. Your most potent defence remains your ability to think critically. Always remember to question the source of information, scrutinize the evidence, and seek out expert opinions when in doubt. In an age when misinformation can spread like wildfire, this mindset is your extinguisher.

We can take solace in the increasing number of doctors, dietitians and health professionals dedicated to combating misinformation and promoting fact-based nutritional and health advice. Moreover, governments, non-profit organizations and even some media outlets are implementing stricter regulations and fact-checking mechanisms to stem the tide of health misinformation. Keep in mind that it is okay to make mistakes and learn as you go. Each debunked myth, each corrected misconception, brings you one step closer to understanding the intricate puzzle that is human nutrition. So, embrace the journey with curiosity and an open mind.

The world of nutrition may seem like a labyrinth of conflicting information, but you are no hapless wanderer. You are an informed navigator, armed with a compass of scientific literacy. As you chart your course towards better health, remember to be patient with yourself, stay curious and always maintain a healthy dose of scepticism. You now have the power to explore the frontiers of your health, to make informed decisions and, most importantly, to champion your well-being. In that spirit, let’s step forward – not with trepidation, but with optimism – towards a healthier, brighter future.

After all, you are the author of your own health story. Make it a tale worth telling.




Appendix:Hierarchy of Evidence

One can find a research paper to support any view. I’ve had countless interactions with influencers saying that they’ve done their ‘research’. But let me ask you, what does ‘doing your research’ actually mean? For a lot of people it means asking Google and finding the first tabloid article on the topic. For others it means typing ‘carbs cause weight gain’ into a research database and seeing what pops up. Neither of these methods is classified as ‘doing research’. The distinguishing factor here is that I use my expertise in critical appraisal to condense and summarize complicated and nuanced scientific topics.

With this in mind, it’s a good idea to mention that not all studies are equal, so let’s briefly run through the different types of research studies, exploring their strengths and limitations.




	Hierarchy of evidence
	Description
	Strengths
	Limitations





	Meta-analysis / systematic review
	A robust analysis of multiple studies on the same topic – to give you an unbiased overview of the best available evidence (a study on studies).
	The strongest type of scientific evidence.
	Its strength depends on the quality of the available evidence (i.e. an analysis of poorly designed studies won’t yield strong conclusions).



	Literature review
	Researchers provide an overview of the available evidence on any given topic – without any formal method of reviewing. (E.g. Does dairy consumption affect cardiovascular disease risk?)
	Gives you a good foundational understanding for any given topic which utilizes the available evidence of that time. (A 2017 literature review will only provide insight into the evidence before 2017.)
	As it doesn’t follow rigorous or transparent methods for the review process, we cannot call it a systematic review and therefore it doesn’t hold the same weight.

Subject to author bias (the author decides which studies they discuss).




	Randomized controlled trial (RCT)
	Researchers recruit a group of people and directly test the effect of an intervention on an aspect of health (e.g. testing the effect of consuming high-fructose corn syrup on inflammatory blood markers).
	Directly tests the effects of an intervention by comparing it to a placebo or ‘control’ group.

Controls for more variables compared to observational research.

Provides evidence for ‘cause and effect’.

	Findings can only be applied to the demographic that was tested (e.g. a study on 40- to 50-year-old women can’t be applied to young men).

Often short-term and expensive.

Not able to test many hypotheses due to ethical reasons.




	Observational studies
	Researchers monitor and observe large groups of people and analyse associations between certain lifestyle choices. (E.g. Do those who eat more red meat get more colorectal cancer?)
	Allows us to predict the risk of disease from a lifestyle habit over many years.

Often looks at entire populations which can be sub-grouped to see the impact on different demographics such as ages/genders/health status, etc.

Provides the grounds to conduct RCTs.

	Unable to control confounding variables as strongly as an RCT.

Provides us with associations and not causations. (NOT always the case! See page 191.)




	Animal studies
	Testing the effect of a food or nutrient on a group of animals (usually rats).
	Findings allow us to better understand the potential impact of an intervention on humans.
	Findings cannot be applied to humans until strong human evidence confirms it.



	In vitro studies
	Testing the effect of a food or nutrient on a collection of human cells or tissue.
	Findings allow us to better understand the potential impact of an intervention on humans.
	Findings cannot be applied to humans until full-body human evidence confirms it.



	Expert opinion
	A qualified expert in the field giving their rationale or hypothesis based on their knowledge and experience without citing relevant research. (‘I think that high insulin levels may affect weight loss.’)
	Far more credible than a simple anecdote from a layperson.
	Not classified as objective evidence.



	Anecdote
	Any individual recalling their own experiences. (‘The only thing that worked for me was cutting out sugar, therefore you have to cut sugar out to lose weight.’)
	No strengths.
	Not classified as objective evidence.





Observational vs controlled research

Nutritional research is largely based on observational data. This is arguably the most valuable part of nutrition research and I’ll explain why.

Based on the hierarchy of evidence above, it’s clear to see that randomized controlled trials would be more valuable, no? Well, it’s not actually that simple. When talking about chronic diseases like cardiovascular disease, type 2 diabetes and fatty liver disease, these things don’t just happen in a few weeks. They occur over decades of lifestyle, environmental and genetic influences. Say you wanted to see if refined sugars cause diabetes over time. You’d need to design an RCT whereby one group of young adults is given a large amount of refined (or added) sugar every day while another group is not, keeping all their other foods the same. The groups would need to be monitored, have their activity levels controlled, and a record would need to be kept of every single food they’d eaten for at least twenty years. Does this sound ethical to you? Most definitely not. The long-term health implications of excess refined sugar intake are pretty clear in the literature. This dietary habit drastically increases your risk of obesity, cardiovascular disease, diabetes and even some cancers. Therefore, by conducting a study like this, you’d be intentionally causing harm to people. Not only that, but supervising and managing a study of this length – and waiting two decades to have the data for a singular study – would be extremely costly, both financially and in relation to time. This is why, when assessing disease risk from specific nutrients or foods in the diet, it is almost always from observational data where large groups of people have been observed (not forced to act a certain way), and that data is then analysed to find trends between dietary habits and disease prevalence.

Now, that being said, RCTs do still have an important role in nutrition and health. Let’s take the refined sugar example once more. We can test for acute changes in things like biochemical and inflammatory blood markers. We could test the effect of refined sugars on our insulin levels, insulin resistance and blood sugar levels. If the level of insulin resistance in our cells went up over four weeks, we could then hypothesize that this would cause type 2 diabetes over time – as we know that insulin resistance is a key driver in the aetiology (cause) of diabetes. But this is only scientifically appropriate if it’s supported by large-scale observational data over many years, showing that diets high in refined sugar are more likely to lead to diabetes in the future. This is a key component in how to appropriately apply the evidence base of a topic.

Just to make it clear, I’m not saying that sugar is inherently harmful in any amount. It’s far more nuanced than that. I’m simply walking you through an example and how to draw appropriate conclusions.

Another aspect of observational data that most people don’t quite understand is that correlation can actually mean causation. Perhaps you are thinking that doesn’t sound right. Well, let’s talk through the example of smoking and lung cancer. It’s common knowledge that smoking is a direct cause of cancer but there is not a single RCT showing that smoking causes cancer, so how can that be right? Of course there isn’t, because once again how on earth can you force a group of people to smoke for twenty years until some of them get cancer? We aren’t lab rats, and nor would we even be able to treat people like lab rats. Life is not controlled, and we all make our own decisions.

The reason we are able to classify smoking as a ‘cause’ of cancer is because the level of observational evidence we have is extremely robust. These findings have been replicated across many different populations, have been repeated with little evidence showing the opposite, have plausible biological mechanisms that are well established, and the effect sizes are clinically relevant (meaning the increase in disease risk is meaningful). These are some of the criteria for upgrading an association from correlation to causation.

This is why assessing both the observational and interventional data is particularly profound. Too many people who may not understand research in depth are sceptical of results if they don’t originate from an RCT. ‘Correlation is not causation’ is a typical comment I find in my videos. However, because of the factors explained above, I’d argue that nutrition is one of the few scientific fields whereby observational data actually provides more value than RCTs.

Industry-funded research

I have received thousands of comments and had countless interactions with people simply dismissing scientific evidence because some of the studies are ‘funded by industry’. This is a classic rebuttal when the evidence undermines one’s own hypothesis or held biases, and is most often seen when discussing the health effects of pharmaceuticals, meat or dairy. Now, while it’s true that financial conflicts of interest can influence research, it is entirely inappropriate to dismiss evidence simply because of this reason.

There are several complex reasons why research funding doesn’t tell us the whole story, but possibly the simplest to understand is that publishing health research in journals has many procedures in place that minimize the influence of industry. This is particularly true for most biomedical research journals, which now require prior registration of clinical trials in a public database as a condition of publication. This means the researchers must provide the aims, objectives, analysis, methods, research sites and investigators all before their findings are published. On top of this, plenty of journals like the Journal of the American Medical Association (JAMA) require the data analysis for industry-funded studies to be conducted by an independent statistician at an academic institution rather than an employee of the company.1 They also require one author who is independent of the sponsor to have full access to all of the data, and they then take responsibility for data analysis and accuracy.

Furthermore, researchers who have received funding from industry can sign agreements that, regardless of what the results show, they will publish it. Procedures like this apply to many prestigious research journals, which makes it difficult to manipulate data. People who don’t trust industry-funded research are forgetting that government-funded studies can also have agendas, such as a political motivation to conduct a study. Therefore, it’s extremely naive to dismiss other forms of bias when we have plenty of scientific reviews discussing the impacts of ‘non-financial conflicts of interest’. This is why ‘who funded it’ is not a reliable indicator of validity.

Journals tend to be more interested in research data with lower p values (p <0.05), meaning that we’re more than 95 per cent certain the results are not due to chance, because it shows a stronger effect or association. Private organizations have the capacity to invest and conduct clinical trials of a larger scale and sample size. This means that the statistical power of a study is increased and therefore is more likely to detect a difference between treatments (i.e. positive results). Thus, the amount of funding available for research may skew the publication record in favour of industry-funded studies without evidence of foul play.

Notably, if private funders have exciting preliminary evidence that a product is shown to be particularly effective, they are far more inclined to fund additional trials for that product. For example, companies could run a pilot study (small-scale) to begin with and, based on those findings, could then choose to conduct a larger identical study if those results are exciting. This also means that a company could decide against funding a study based on the preliminary evidence due to lack of effectiveness. Decisions like these create associations between financial interests and research outcomes that have little to do with dishonesty or malfeasance.

The next crucial point is that government-funded studies do not have millions of pounds to spend on large randomized controlled trials, so the larger, more influential studies will likely have to be funded by private corporations. Therefore, in certain scientific fields there will be a natural skew towards industry-funded research – such as in the pharmaceutical, meat and dairy industries. This has nothing to do with manipulation of data, it’s simply a cost issue. And there are other, more complex reasons why you shouldn’t simply dismiss industry-funded research, such as the difficulty in manipulating research data, the type of statistical tests you use and the type of study it is. For example, meta-analyses of controlled studies are harder to manipulate than complex longitudinal studies with masses of variable data. This is why remaining objective and not letting the funding source influence your analysis is wise. One study assessing the effect of disclosing authors’ conflict-of-interest declarations to peer reviewers at a medical journal is a perfect example of this. They found that regardless of whether the author of a study had a conflict of interest or not, this did not affect the mean quality rating of each study.2

The point is: focusing on the fact that a study is industry-funded often results in an unreliable assessment of its validity. You could have a perfectly well-designed meta-analysis of forty-three controlled studies, but just because it’s funded by a corporation that has no role in how the study is carried out, you simply dismiss it. What this allows people to do is to completely disregard any evidence that doesn’t fit their bias, and to hold beliefs that aren’t backed by strong scientific literature. This is confirmation bias. Instead, we should assess the scientific merit of a study, take all the evidence as a whole and not worry too much about how it was funded.
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IBS and 143

inflammation and 29

intensity 26, 33, 36, 77–8, 91, 110

monitoring 89

muscle building and see muscle building
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ultra-processed foods (UPFs) and 169

vegans and 19, 20, 21, 23, 24, 25–6

weight and 84, 92
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ghrelin 81, 104, 116, 117n
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Footnotes

Truth and Lies

fn1 Keeping LDL low is so important that the European Atherosclerosis Society released a Consensus Panel statement in 2017, where they analysed over 200 cohort studies, Mendelian randomization and RCT studies of over 2 million people and 150,000 cardiovascular events. They found that as LDL increases independent of all other blood markers or risk factors, there was a remarkably consistent dose-dependent relationship with cardiovascular disease and concluded that ‘LDL unequivocally causes atherosclerotic cardiovascular disease’.

fn2 This brand-new meta-analysis on twenty-seven RCTs tested different intermittent fasting protocols such as 16:8, 20:4, and even alternate-day and 5:2 fasting with each other, and pitted them against normal calorie restriction. Researchers found no differences in weight loss, insulin sensitivity and various blood lipids. Similar results from other analyses found no differences apart from IF leading to a greater reduction in waist circumference.

Inflammation: From Fork to Flame

fn1 There has been some research into a specific type of dairy protein known as A1 beta-casein – found in most milk within the US. Research into this field is in its early stages and we’re still learning about the other components of dairy and how they affect us.

Weight: The Big Fat Debate

fn1 These aren’t just links by association, but also Mendelian randomization (MR), which analyses genetic variation to infer causation. Just to highlight how extensive the evidence base is, the citation I have included for cardiovascular disease alone examined 53 meta-analyses and over 500 individual research studies, along with several MR genetic analyses. The citation for diabetes analysed over 216 studies, including 2.3 million people.

fn2 Perhaps most notably the Look AHEAD (Action for Health in Diabetes) trial in 2014, which was a multi-centre RCT done at sixteen clinical sites in the USA. They recruited 5,145 obese adults with type 2 diabetes and assigned patients to an intensive lifestyle intervention that included regular behavioural weight-loss counselling. They saw that >50 per cent of those with support along the journey maintained >5 per cent weight loss and 25 per cent maintained >10 per cent weight loss after eight years. These statistics were even larger in those who lost >10 per cent of body weight in the first year (65 and 39 per cent respectively).

fn3 Interleukin-6 is a complex cytokine that plays a role in both pro-inflammatory and anti-inflammatory pathways. In acute inflammatory situations, such as infection or injury, IL-6 is produced by various cells (like macrophages) and acts to initiate an inflammatory response. But IL-6 also has a role in regulating inflammatory responses. It participates in the induction of a class of T-cells called regulatory T-cells that suppress immune responses, preventing excessive inflammation and autoimmunity.

Chrononutrition and Sleep: Time on Your Plate

fn1 Interestingly, this reduction in calories burned post-evening meal may not necessarily be down to a reduced thermic effect itself, but rather our basal metabolic rate simply being lower during the night-time. This has been demonstrated in a brand-new study that tested fourteen overweight individuals at a clinical research unit. The subjects ate breakfast, lunch and dinner at the facility and their basal metabolism and thermic effect were calculated. Researchers found that when they factored in the reduction in metabolism during the evening, the thermic effect from those meals actually stayed the same. So, although the overall calories expended were reduced later in the day, resting metabolism is what constituted that reduction and not the thermic effect of food. What we can conclude is that our body expends fewer calories later in the day. Whether that’s from TEF or simply a reduction in basal metabolic rate is an academic point at best.

fn2 Regarding sleep and appetite hormones, it appears that the research is mixed. We know with high confidence that people who are sleep-deprived eat more calories on average and feel a lot hungrier. The key word being ‘feel’. A meta-analysis of forty-one randomized controlled trials testing the metabolic differences between normal sleep and sleep restriction in healthy adults found that people consume on average 253 calories more when sleep-restricted. They also found their subjective hunger was significantly higher, participants’ weight increased, insulin sensitivity decreased, and brain activity involved in the food reward pathway and cognitive control were heightened. This suggests that hyper-palatable foods that we would class as ‘yummy’ treats, like cakes and desserts, would be more pleasurable and desirable. However, the surprising finding was that across all of the studies analysed, there was no significant difference in mean leptin or ghrelin levels. So, although there doesn’t seem to be a consensus regarding changes in the main appetite hormones, something on top of brain activity changes is driving people to eat more when sleep-deprived. Most health books would conclude that sleep causes a disruption in ghrelin and leptin appetite cues; the truth is, research hasn’t quite figured it out thus far. Perhaps additional hormonal changes are responsible. Complicated interactions exist between other appetite hormones such as peptide YY, GLP-1, neuropeptide Y and cholecystokinin. There’s also some evidence showing that sleep deprivation activates the endocannabinoid system, which may play a key role in hedonic pathways involved in modulating appetite and food intake. These could be appropriate research avenues for the future to determine what exactly is causing this sharp rise in subjective hunger and increased calorie intake.

fn3 Several comprehensive reviews have been recently published in journals such as the British Medical Journal (PMID: 34473048), showing that shift workers are at an increased risk of many diseases and cancers, including ones we haven’t yet discussed, such as myocardial infarctions (heart attacks) and prostate cancer.

Depression and Dementia: Feeding Your Feelings

fn1 Before diving into the research surrounding diet and depression, it’s important to highlight some differences between the sexes. A meta-analysis of sixteen RCTs found that studies using primarily female samples observed significant mental health benefits from dietary interventions, whereas those with male samples did not. Gender differences could potentially be explained by three sex-specific factors. First, women have a higher presence of mood disorders across the population, which may allow for a greater benefit in mood from dietary changes. Second, differences in dietary effects could be linked to sex differences in metabolism and body composition – women may be more responsive to diets that alter glucose or fat metabolism. Lastly, sociocultural differences between men and women exist regarding diet and health beliefs. Evidence shows that men generally rate health behaviours like diet as being less important than women do; men also have lower nutrition knowledge and women seek nutrition counselling or advice more frequently than men. Therefore, women may be more likely to adopt and benefit from recommended dietary and health behaviours.

fn2 In a study of 7,970 young adults from the US, they found an 85 per cent increased risk of having depressive episodes if your Vitamin D level was <50nmol/L compared to >75nmol/L. Plenty of controlled trials that have robust methodological design (assessed baseline vitamin D status and given an appropriate dose in the study) have found vitamin D supplementation to be as effective as medication, with the minimum effective dose appearing to be 600–800 IU (international units).

fn3 In the context of standard modern treatments, the results from placebo-controlled trials suggest a superior effect compared to drugs like selective serotonin reuptake inhibitors (SSRIs), although the five trials directly comparing saffron with antidepressants found no statistically significant differences.

fn4 Fortunately, a lot of the beneficial nutrients we’ve discussed have been summarized by a massive umbrella review of twenty-eight meta-analyses on the role of dietary factors in the prevention and treatment of depression. The authors analysed studies looking at multiple foods and nutrients. They found that fish consumption and omega-3, zinc, probiotics and coffee lowered your risk of depression. Whereas a pro-inflammatory diet (high DII score), alcohol, low intakes of fruits and veg and the consumption of sugary drinks was associated with a greater risk of depression.

fn5 However, it’s becoming clearer as the years go by that there really is no ‘safe’ limit of alcohol consumption even for the brain, which is contradictory to the recommendations of the MIND diet. Heavy alcohol consumption has been linked to brain atrophy, neuronal loss and poorer white matter fibres, which are the nerve extensions crucial in transmitting brain impulses. Research from the UK Biobank cohort where they medically imaged 36,678 brains demonstrates that even people who consume 1–2 units of alcohol a day (a single drink) have reduced brain volumes and poorer white-matter microstructure. Therefore, despite what some people may tell you about compounds in wine such as resveratrol being brain-boosting, you’re simply better off just not consuming alcohol, for a whole host of reasons.
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