

Kimberley Wilson



UNPROCESSED

How the Food We Eat Is Fuelling Our Mental Health Crisis

[image: Penguin Random House]



To every child who ever wonders whether anybody cares. We do.




Preface

IN THIS BOOK I will outline the evidence on the role of nutrition on brain development, function and mental health across the human lifespan, from preconception to old age. In doing so I don’t claim that nutrition is a panacea, rather a central yet overlooked and ignored underlying factor in our rising rates of mental illness and what I perceive as increased neurological vulnerability.

I have adopted the use of the term ‘brain-body’ to highlight the fundamentally inseparable nature of the relationship between the two. When speaking of one or the other I will say either ‘brain’ or ‘body’, but please hold in mind that any distinction is more linguistic than truly meaningful.

I was deeply honoured and proud to learn in 2022 that my first book, How to Build a Healthy Brain, was endorsed by the NHS as a trusted source of health information, one of only ten books to be recognised in this way. As a result, the book has been made available to every NHS England library and all UK prison libraries.

My ambition with Unprocessed is to maintain those high standards. As such, where I describe the effects of a particular nutrient on a health outcome, I have done my best to report naturalistically relevant doses. That is, doses that are achievable from normal (if healthy) dietary consumption or supplementation that is economically and practically feasible, and safe, for most people. Furthermore, the evidence presented is predominantly drawn from randomised controlled trials on human participants, or meta-analyses. Where results being described were conducted with animal test subjects, I have made this clear. This book has also been independently fact-checked. As a reader the downside to this careful approach is that animal data often produces more sensational results, the kind that make a splash on newspaper front pages. However, these results are too often completely irrelevant to humans. My aim is to present you with data that is accurate, informative, practical and relevant to you. That said, much of the evidence I present is truly fascinating and groundbreaking. It should make you feel informed and empowered but also, perhaps, a little angry. That is certainly how I feel knowing that in many cases my government has sat on research (sometimes for decades) showing that better nutrition can improve attention and memory in children, reduce our vulnerability to depression, and even lower rates of violence. Instead of acting resolutely to improve population nutrition our ministers argue among themselves, using public health policy as a bargaining chip to maintain their own positions.

Though this is very disheartening I am not quite ready to sit quietly and let this go on unchallenged. I want to at least feel that I did something. I hope you feel the same way. If you do, please join me in taking action. Throughout this book you will find information and opportunities to Take Action and make your voice heard, whether that is through sharing something on social media or writing to your MP. You don’t have to care about every single subject I raise in this book. Perhaps you have a particular interest in maternal nutrition. Or maybe your life has been touched by dementia and that is where you want to focus your energy. What matters is that you participate. Speak up. Be heard.

What’s on the Menu?

For those of you who like to plan your consumption in advance here is what you can expect. The book is laid out in broadly chronological order. I start in Part I by considering the history of mental illness and outlining the evolutionary justification for the essential role of certain nutrients for human brain and mental health. In the remainder of the book I look at the evidence of the impact of our modern diets on brain health from preconception to older age.

Lifelong mental wellness has its foundations in pregnancy and this is the focus of Part II. The Maternal Universe and The Importance of DHA chapters may be of particular interest to anyone in a position to advise pregnant women and families (e.g. GPs, midwives, obstetricians, gynaecologists, fertility professionals), childcare professionals and educators, as well as the parents of young children or parents-to-be.

If you want to skip the starters and really get your teeth stuck into the effects our modern diets are having on our brains and society head straight to Parts III and IV, where we kick off with Sugar and Ultra-Processed Foods and cover everything from Alcohol to Veganism.

You can think of Part V as the after-dinner espresso; a little pick-me-up to see you on your way. Here, I look at the current barriers to implementing important public health policy that could improve the nutrient status and mental health outcomes of the population, as well as offering some practical solutions.

As a self-confessed nerd and feeder I provide you with a substantial serving of the freshest science as well as some food for thought. I hope at the end of this book you will feel full of new knowledge but also energised. May what you read here sustain any positive actions you take for yourself, your loved ones, your community.

Who Should Foot the Bill?

One day a butler knocks on your door. When you open it, he explains that you have been selected to make the showstopper dessert for a VIP state dinner. You’re whizzed off to a brightly lit, modern kitchen stocked with every ingredient imaginable. Shelves of flour of every conceivable grain. Dozens of sugars, syrups and honeys. Fruit, chocolate, nuts, sprinkles and glazes. You have everything you need and you can pick anything you like. You look down at the recipe you have been given:


Select ingredients.

Make dish.



Despite your best efforts, care and enthusiasm, the odds of success are not stacked in your favour. Because it doesn’t matter how much ‘choice’ you have if you don’t have sufficient information and guidance. Nutrition matters for brain development and mental health but not all the foods we encounter in our modern food environments are up to the job. But how are you supposed to know that?

Please bear this in mind as you read this book. My intention is not to point fingers or blame parents for not eating ‘correctly’ during pregnancy or not feeding their children ‘the right things’. Rather, my argument is that we (parents and the public) have inadequate, insufficient and out-of-date information on the impact of nutrition on brain health, and unequal access to nutritious foods. The government has an obligation to make important health information available and accessible so that people may then act on it. It has a responsibility to enact health policy to support the physical and mental health of the population. In these duties of care, it is my case that the government is failing.




INTRODUCTION

Stronger Foundations

THE JAPANESE ARCHIPELAGO sits on one of the most seismically active regions in the world. The islands are located on the dramatically titled ‘Pacific Ring of Fire’ where several tectonic plates meet, the resulting geological friction making the region prone to volcanic eruptions, frequent earthquakes and catastrophic tsunamis. Japan typically experiences thousands of small quakes and at least one moderate to strong earthquake (one that results in property damage or loss of life) every year.

For the Japanese, earthquakes are, to an extent, a part of life. This is captured in some of the nation’s proverbs. Jishin kaminari kaji oyaji lists the things most feared by the Japanese: ‘earthquakes, thunderbolts, fires, fathers’ (assuming this list is ranked in ascending order, the patriarchs of feudal Japan were evidently quite the force to be reckoned with). Then there is the more encouraging Nanakorobi yaoki: ‘Fall seven times, stand up eight’. I find it fitting that this invitation to rise again after a fall should emerge from a nation that has been forced to rebuild several times following devastating earthquakes and the associated tsunamis. It is a quintessential message of resilience in the face of a high degree of terrestrial disquiet, an ongoing risk that they have to find a way to live with.

To mitigate this persistent risk, earthquake-resistant building regulations were introduced in Japan in 1924. These policies were a response to the deadly magnitude 7.9 earthquake that struck the Kantō Plain in September 1923. An estimated 142,000 people were killed, with millions left homeless.

A series of new regulations put in place in the 1920s required buildings to be constructed with reinforced concrete and set a minimum thickness for wooden beams in town housing. Buildings built to these regulations are referred to as kyu-taishin, where kyu (旧) means ‘prior’ and taishin (耐震) means ‘resistance’. When, in 1978, an earthquake in the Miyagi prefecture killed 28 people, completely destroyed over 800 homes and damaged thousands more, these policies were tightened further, and from then on all new buildings were to be constructed to withstand magnitude 7 quakes.

Crucially, these successive interventions worked. Today, state-of-the-art Japanese buildings are constructed with ‘base isolation’: the building is designed to float on specially designed shock-absorbing foundations, protecting the structure from direct contact with the earth and reducing the amount of vibration that reverberates up into the building that can cause damage. There are even eyewitness reports that in a base-isolated building during the magnitude 6.9 ‘Great Hanshin’ quake of 1995, movement was so dampened that books stayed on the shelves.

The Power of Policy

This superior earthquake resistance, and the many precious lives it has saved, is really an elegant example of the power of policy. In response to an identifiable but uncontrollable environmental risk the Japanese set about strengthening and fortifying their buildings to be more resilient to those risks, from the foundations up. They identified the vulnerabilities and sought to control the controllables.

Here is what the Japanese did not do. They did not simply invest in superficially repairing the damaged buildings in the hope that they would function ‘well enough’ until the next quake. A hasty paint job and some filler to hide the cracks would have made some buildings presentable but no less fragile. They also did not just continue to build their buildings to the same inadequate standards. To do so would have been an act of gross negligence, a disaster waiting to happen.

Yet, to my mind, the ‘superficial repair’ strategy is analogous to the UK’s overarching approach to a very different, but potentially even more harmful threat: population mental health. We wait for the earthquake to strike and then try to do a bit of a patch-up job. We do enough, perhaps, to get the person back to work – with the cracks showing but still, to quote the earthquake regulations, ‘continuing to function as normal’ (or at least appearing to) – and then cross our fingers and hope that another ‘earthquake’ doesn’t hit.

We do not invest in reinforcing the foundations of mental health: building resilient brains.

Here’s the problem, though: the earthquake has already hit. Common mental health concerns (depression and anxiety), neurodevelopmental disorders such as ADHD (attention deficit hyperactivity disorder), and rates of self-harm in young people have been increasing in the UK for decades, largely driven by worsening mental health in 18- to 25-year-olds. While some of this increased incidence may be down to better diagnosis, hard data points like A&E attendance and self-harm rates indicate that our mental health and psychological resilience are objectively worsening. These are the signs that our brains are like pre-regulation buildings in Japan; they are vulnerable. And this vulnerability is evident when we look at the mental health statistics.

More people than ever are becoming ill:


	■ Mental illness is the second leading cause of disease burden in England and rates have been steadily rising for 30 years.

	■ The rates of probable mental disorder in children aged 5–16 have risen from one in nine in 2017 to one in six in 2020.

	■ 27.2 per cent of young women and 13.3 per cent of young men (aged 17–22) have a probable mental health disorder.



There isn’t enough treatment:


	■ Only around a quarter of people with common mental health conditions receive treatment.

	■ Yet, the median time for a young person to access therapy in the UK is 60 days, with some waiting up to 345 days. The majority of adults have to wait over six months. (I know of a two-year waiting list for specialist ADHD treatment.)

	■ GPs describe being forced to prescribe antidepressants because psychological therapy is unavailable in their area.



The treatments we do have are failing:


	■ Only around half of people referred to talking therapy treatment recover.

	■ Up to 30 per cent of those diagnosed with depression in the UK have treatment-resistant depression, a total of 2.7 million people.



So, we have a mental health landscape in which more people, including children and adolescents, are becoming ill, too few receive treatment, and those who do often have to wait several months for it, during which time their mental health is likely to further deteriorate, making the illness more intractable and harder to treat. And for those with the most common mental health problems only about half will recover. What happens to the 76 per cent who don’t receive treatment in the first place?

The Covid-19 pandemic constitutes another major mental health earthquake. Early data from the Care Quality Commission, the independent regulator for health and social care in England, shows that there was a near 5 per cent increase in the number of people being detained under the Mental Health Act. The increase is attributed to the negative impact of reduced access to mental health services during the pandemic. Those whose mental health was more vulnerable before the pandemic were hardest hit, with twice the proportion of single parents, the unemployed and those with long-term health conditions reporting suicidal thoughts compared to the overall population, and households in receipt of benefits experiencing higher rates of distress. The mental health charity Mind reports that 65 per cent of adults and 68 per cent of young people stated that their mental health had worsened since the first national lockdown. However, the major aftershocks – the long-term impact on the nation of two years of uncontrollable stress – remain to be felt.

If we think things are bad now (and most people on the front line of mental health provision do) then the future looks catastrophic. A rise in the number of children with neuropsychiatric disorders means more of our young people will experience poorer quality of life and more mental health difficulties, as well as placing greater demand on parents and additional stress on the quality of family life. In terms of the wider social impact, attending to the needs of children with neuropsychiatric disorders has been found to reduce parents’ productivity, earning potential and contribution to the economy, as well as being associated with higher use of health services. In adults, mental health conditions are already one of the leading causes of sickness absence in the UK and they are the primary cause of sick days for NHS staff. Finally, outside of Covid, dementia and Alzheimer’s disease are the leading cause of death in the UK. With global cases of dementia set to triple in the next 30 years, we are facing a looming care crisis that could cripple both the health service and the economy. We literally can’t afford for things to get worse.

Something is disastrously wrong with the way that we understand and treat mental illness. Our buildings are crumbling and yet we just keep painting over the cracks with conversations that don’t seem to actually change anything. It won’t be long before the tide of un- and under-treated mental illness in the UK becomes a tidal wave that overwhelms our already stretched health service and triggers more ‘deaths of despair’ – the increased alcohol, drug and suicide mortality in those who feel their lives are no longer worth living.

What we urgently need is an overhaul in our understanding of mental health with a focus on prevention, risk reduction, early intervention and resilience. Though we can’t control external factors like pandemics or earthquakes, we can, the evidence suggests, reinforce and fortify our brain architecture. This means planning ahead for the brains we want to build, rather than leaving it to chance. It means learning from experience. Just like the Japanese contractors, we must go right back to the foundations.

Building Blocks

An architect or builder selects the right materials for the job. Some bricks are porous, others heat-resistant, others contain higher levels of minerals, some can resist acid. Ultimately, the quality of the bricks will influence the overall quality, durability and resilience of the structure. It is the same for your brain.

You will have heard much about the mental health crisis, about the negative effects of social media and the need to reduce stigma. These things matter but there is a greater untold story about the origins of our troubles. While there are many pieces to the puzzle of mental health it makes sense to focus on the structure from which mental health emerges. The literal building blocks of the brain are nutrients. The evolution of our exquisite brains depended on the availability of key materials, and you need an adequate supply of the right nutritional ‘bricks’ to build a resilient brain. When this doesn’t happen, the result is poorer brain development and increased vulnerability to mental illness.

In this book you will learn that:


	■ If a mother doesn’t eat enough of the right fats during pregnancy her baby’s brain is smaller and less well connected. She is also more likely to give birth prematurely, which brings its own brain-development risks for baby. Most women don’t know this.

	■ There is a nutrient that, when supplemented during pregnancy, has been shown to prevent the brain changes associated with autism and schizophrenia. It also increases children’s attention years later (a major predictor of children’s school achievement). Most health professionals don’t know this.

	■ Just a few days on a diet of high-sugar, high-fat, ultra-processed foods leads to measurable impairment in learning, memory and appetite control. Long-term diets high in these foods are linked to increased risk and severity of depression, especially in young people. Most politicians, who are responsible for the policies around the marketing of these foods, don’t seem to care about this.



Every day you make several decisions – consciously or unconsciously – about what to eat, how to prepare it, and how much of it to consume. The nutrients you ingest influence the structure of your brain, the production of brain chemicals that create your mood, and the speed at which your brain ages. Yet if you go to your doctor for help with a mental health issue, you’re more likely to be asked about your relationship with your mother than what you had for breakfast. Hardly anyone, especially those in positions of power and influence, is paying attention to the clear link between what we eat, how we feel, and who we are. I want them, and you, to come away from this book understanding how the foods a pregnant woman eats influence her baby’s IQ, why we’re eating our way to Alzheimer’s and whether nutrient deficiencies can make you violent. There will be novel insights but not all of this information is new. Some researchers have been ringing the early warning alarm bell on food and the brain for 50 years. It’s time we started listening.

Ultimately, I want to help you to understand how our changing food environment and eating habits are contributing to the rise in psychological distress so that you can either make changes for yourself or demand more and better from your policymakers. Importantly, unlike earthquakes, the food environment isn’t uncontrollable. We can make it better if we really want to. Let’s not sit idly by, waiting for the tsunami to hit. With the evidence presented in this book, the results of thousands of clinical studies over the decades, we have the opportunity to turn the tide, to start to build stronger and more resilient brains from the moment of conception, if not before.

We’re going to start, though, with a whistle-stop tour through mental illness: what we’ve historically got wrong about it, and what we continue to get wrong today.




Part I



OUR ANCIENT ARCHITECTURE




CHAPTER 1

A Brief History of Mental Illness – From mystics and magic … to the mundane

SINCE YOU HAVE picked up this book, I’ll assume that you have an interest in how food affects the brain. However, you (for the moment at least) are in something of a minority. When we think about the things that increase someone’s risk of, say, depression we typically consider their past experiences, their current relationships, their future hopes. We tend not to consider their nutrition. And that’s not just the general public. Many GPs, psychologists and psychiatrists, including many in powerful positions in their respective fields, are resistant to the idea that current or past nutrition has something to do with why our patients feel so bad. So why do we find it so hard to think about food in this way? Because it goes against hundreds of years of mental health tradition that, broadly, considered the mind to be separate from the body.

Before the modern era of neuroscience and psychology, mental illness was understood to be evidence of the supernatural: a sign of demonic possession, unhappy deities or vengeful curses. As far back as 6500BC it was common to drill holes in the skull to aid the release of the evil spirits that had become trapped there and were believed to be responsible for the symptoms of mental illness, a practice called trephination. These supernatural beliefs were widespread, with evidence of trephination uncovered in ancient burial sites in Peru, France, Kenya and China, and such beliefs are well documented in both the Old and New Testaments. The book of Deuteronomy, for example, describes mental illness as a punishment from God, with the Israelites warned that ‘The Lord shall smite thee with madness’ should they misbehave.

At various points, early modern thinkers dabbled with the idea that there may instead be a physical basis, rather than a supernatural one, for mental health problems. For the ancient Egyptians, Mesopotamians and ancient Greeks mental illness in women was evidence of a ‘wandering uterus’: the term ‘hysteria’ takes its name from the ancient Greek hustérā, meaning ‘womb’. The Greek physician, Hippocrates (c.460≈377BC) wrote that ‘if a woman’s uterus moves against her liver, she will suddenly lose her speech, grind her teeth, and take on a livid colouring’. Treatments for this itinerant organ involved using scents to guide the uterus back to its rightful position. The term ‘hysteria’ was later borrowed into early psychoanalysis, which ascribed neurosis, particularly in women, to repressed memories or sexual urges. And it was the same Hippocrates who came up with the idea of the ‘four humours’ to explain mental illness, whereby symptoms were attributed to an imbalance of bodily fluids. In this tradition, for example, an excess of black bile was believed to make someone melancholic. The ‘cure’ was to rebalance the fluids through such (perilous and ineffective) treatments as purging and bloodletting.

However, the movement towards more natural causes for psychological distress did not last long. The Middle Ages saw the return of the supernatural as the origin of mental ill health; that is to say, as the Church regained power so did the demons. Afflictions like the Black Death were variously interpreted as acts of the devil, punishments from God, or witchcraft.

The Mind-Body Problem – and the Problem with Descartes

The backdrop to this centuries-old battle between angry gods and imbalanced bodies is the search for a satisfactory resolution to the mind-body problem. On the one hand we have a body, which, though impressive, is not too different (and in many ways inferior to) the bodies of other animals. Yet, we possess a mind that is capable of seemingly unique human faculties – imagination, emotion, language and so on. How does a run-of-the-mill physical body (or brain) give rise to such wondrous complexity? Our thoughts, dreams, ambitions feel like they arise independently of our bodies. How can they possibly be connected? Four centuries ago, one man offered a solution to this problem, the ripples of which are still felt today: René Descartes.

Cartesian dualism is the proposition that humans have two distinct and separable properties: physical and mental, matter and mind. Not only that, but that the mind (not the brain) is the thing solely responsible for conscious thought – the body plays no role in thinking. In later chapters I will present modern neuroscience evidence that emphatically proves this to be wrong. Nonetheless, the theory of a mind that is separate from its body has influenced policies on issues as diverse as legal culpability for murder and the best treatment for depression in the 400 years since it was proposed and widely adopted.

Fast-forward to 2023 and the modern-day bibles of mental health, the US-based Diagnostic and Statistical Manual of Mental Disorders (DSM) and the World Health Organization’s International Classification of Diseases (ICD). These are classification systems for psychiatric illnesses. They are put together by panels of experts, revised every decade or so and provide healthcare professionals with the symptom criteria for an illness diagnosis. For example, in order to be diagnosed with depression the most recent revision of the DSM, version 5, dictates that a person must be experiencing five or more of the symptoms listed on the following page during the same two-week period, and at least one of the symptoms should be either (1) depressed mood or (2) loss of interest or pleasure.


	1. Depressed mood most of the day, nearly every day.

	2. Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly every day.

	3. Significant weight loss when not dieting or weight gain, or decrease or increase in appetite nearly every day.

	4. A slowing down of thought and a reduction of physical movement (observable by others, not merely subjective feelings of restlessness or being slowed down).

	5. Fatigue or loss of energy nearly every day.

	6. Feelings of worthlessness or excessive or inappropriate guilt nearly every day.

	7. Diminished ability to think or concentrate, or indecisiveness, nearly every day.

	8. Recurrent thoughts of death, recurrent suicidal ideation without a specific plan, or a suicide attempt or a specific plan for committing suicide.



To receive a diagnosis of depression, these symptoms must cause significant distress or impairment in work or life functioning, and must not be caused by substance abuse or another medical condition.

With each subsequent revision the number of diagnostic categories increases, from 102 when it was published in 1952, to around 300 in the 2013 edition. Some of these changes reflect better understanding or a greater specificity in the classification of illnesses.

However, despite the plethora of diagnostic categories, there is little consensus on the causes of depression (or other mental illness). The dominant hypothesis for depression, for example (see box on next page), has always been unable to explain why brain chemistry apparently becomes unbalanced, and has now been abandoned by most researchers. So, doctors will now be able to tell you with some degree of confidence that you are depressed, but not what that means about what is happening in your brain-body. Your thinking is off and you feel bad but we don’t know why. This is why I believe that for all our progress, in a way we still have gods in the mental health consulting room: because we still commonly think about the mind as separate from the body.


THE SEROTONIN HYPOTHESIS

Serotonin is a neuronal-signalling molecule, which plays a role in a wide range of processes including mood regulation, learning, memory and gut motility.

The serotonin hypothesis of depression proposes that depression is caused by insufficient production or uptake of serotonin in the brain. Selective serotonin reuptake inhibitors are a class of antidepressant medication designed to relieve depression by increasing serotonin availability and activity in the brain.

However, while these types of drugs do work for some people with (especially severe) depression, their efficacy for mild to moderate depression is lower than would be hoped or predicted from the proposed mechanism of action.

Serotonin is likely to play a regulatory or modulatory role in mood function; however, the evidence indicates that the hypothesis that depression is the result of an insufficiency of serotonin is overly simplistic and inaccurate.


We talk about psychological trauma and pain as afflictions of the mind and not the brain-body. The psychiatric separation of the mind and body should be thought of as the final vestige of thousands of years of supernatural explanations for mental illness. The serotonin hypothesis feels to me to be a modern rendering of Hippocrates’ four humours.

In over 20 years of psychology training and practice I received little formal instruction on the physiological (rather than the sociocultural) relationship between my patients’ bodies and their brains. In lectures we (rightly) discussed the impact of being abused; poor; female; of an ethnic minority; or at risk for things like depression and psychosis; but nothing on the impact of being malnourished or hungry on brain development, mood and mental wellbeing. The body, we came to understand, was only relevant in what it symbolised in the social world; it only mattered as far as what it made other people think about you, influenced how they treated you, or what it caused you to think about yourself. What was happening in the body and how that linked to mood or any other psychological symptom didn’t get a mention. Similarly, medical trainings rarely cover the role of nutrition on psychiatric presentations except perhaps in the case of vitamin B12 deficiency, which is known to cause depression, irritability and problems with memory and judgement. This, of course, begs the question: why would we suppose that only this one deficiency among all the nutrients essential for life would impact us in this way?

So, overwhelmingly, mental health disorders are treated as ‘mind’ problems that have nothing to do with the conditions within, or contributions of, the body. A patient who presents with depression is more likely to be asked about their relationship with their mother than their relationship with food or exercise.

Putting the Mind Back in the Body

We still think of the mind as mystical because we don’t yet have sufficiently advanced technology to understand it. Encased in the thick shell of the skull its actions are not readily observable, which means that even key functions like the glymphatic system are still only just being discovered.

Yet, we are making good progress with technologies and methodologies for understanding the brain. We know, for example, what brain cells are made of. We know that the building blocks of the brain are certain nutrients that must come directly from the diet. We know that there are crucial periods during brain development in utero and infancy when these nutrients are more important. While there is still much to be understood about the role of neurotransmitters such as serotonin and their involvement in brain function, we know that in order to synthesise these chemicals certain nutrients need to be in adequate supply. We know that nutritional status influences stress resilience. And we know, for sure, that fewer and fewer of us are getting enough of these building blocks of a healthy brain.

Scientific progress is characterised by the transition from the supernatural to the natural, from the mystical to the mundane. For thousands of years we thought the gods controlled the weather. But now it’s just physics. This is the transition we are currently in with mental health; moving from a mind that is mysterious and ‘out there’ to one that is an indelible product of a physical brain in a physical body. But change is hard. When you have learned, taught and prescribed one way of thinking about mental health, shifting those established beliefs is difficult. It might mean assimilating a whole new research field or (which is even harder) abandoning some long-held ‘truths’. It might occasion a transformation in personal or professional identity. While these kinds of paradigm shifts can be thrilling, they can also be unsettling and hard to swallow. For Descartes the mind was proof of the existence of God. But that was 400 years ago. And while I am not suggesting that nutrition answers all of our questions around the mind and mental health, it is a key and undervalued part of the overall picture. A better understanding and acceptance of the role of food and nutrition in building healthy, resilient brains, and in treatment and recovery, enables us to make better decisions for ourselves, our patients and our citizens.

Throughout this book I will use the stories of two ordinary women and their children to illustrate the profound influence of habitual diet on the brain and mental health across the average lifespan. There is, quite deliberately, nothing special about these characters: where possible I have based their milestones on UK population averages.




CHAPTER 2

Reign of the Fat Heads

COMPARED TO OTHER animals the human body is – how can I put this kindly? – not very impressive. We’re not as fast as cheetahs. We can’t fly. We’re nowhere near as strong as our chimp cousins. But there is something else that allowed us to forge ahead as a species: the ability to think. More specifically, the capacity for self-awareness, to imagine, plan, test, learn and communicate through written and spoken language and the plethora of other cognitive capabilities that distinguish us from even our closest primate relatives. What is it about the human brain that makes us stand out from the crowd?

One thing is size. Humans have the biggest brains relative to body size of the large land mammals. The brain of an African elephant, the largest land mammal, is 0.1 per cent of its total body mass. Our closest primate relative, the chimpanzee, has a brain that is 0.8 per cent of its overall body weight. Homo sapiens weigh in with a brain that is 2 per cent of our body weight. I know on the face of it that doesn’t sound like very much, but you’ll soon see why this is so extraordinary.

There is another, more sophisticated measure of an animal’s brain size. Encephalisation quotient (EQ) is the ratio of the actual size of an animal’s brain compared to what you would predict the volume to be based on that animal’s size and shape. Here again humans outstrip other species.

Comparing Differences in Encephalisation Quotient (EQ) between Humans and Other Animals




	Species
	Encephalisation quotient (EQ)





	Human
	7.4–7.8



	Bottlenose dolphin
	4.14



	Chimpanzee
	2.2–2.5



	Rhesus monkey
	2.1



	African elephant
	1.13



	Dog
	1.2



	Cat
	1.0



	Horse
	0.9



	Sheep
	0.8



	Mouse
	0.5



	Rat
	0.4



	Rabbit
	0.4



	Whale
	0.18





So, a cat’s brain is roughly the size you would expect for its size and body shape, a whale’s much smaller, and a human’s much bigger. For other land-based mammals brain size reduces logarithmically in relation to body size. But not us. We are the heavyweights of the brain world. This additional capacity seems to give us an advantage when it comes to navigating complex societies and diverse cultures. And though size isn’t everything, this unusually large endowment is worth remarking on because the size of an animal’s brain is limited by two major factors: energy and nutrient availability.

Brains are very, very expensive to run in terms of energy. Though it accounts for just 2 per cent of body weight the human brain has a huge energy requirement and is responsible for about 23 per cent of adult basal metabolic rate, the number of calories you burn when your body is at rest. For a baby, whose brain comprises a larger proportion of its overall body mass, that figure rises to 74 per cent. That means that the biggest single contribution to your body’s metabolic rate is your brain.

But, as we all know, bills have to be paid: the larger the brain, the higher the energy requirement – in other words, the more fuel the animal needs to consume on a daily basis. Evolution manages this dilemma in a number of ways. One is to limit the size of the body relative to the brain. Another is to give us a preference for energy-dense foods (more on this later). Yet another is to eat a lot. Our closest evolutionary cousins, chimpanzees, have very little body fat (the body’s energy storage facility) and spend 6–8 hours per day eating to provide their bodies and brains with sufficient energy (see table below). And while this sounds like the height of luxury (or me on holiday), spending most of your day eating in order to survive is a huge limitation on freedom and the ability to do other things. In fact, some researchers believe that it is, at least in part, the genetic mutation that allows humans to store fat that has contributed to the evolution of our big brains and complex social lives. When you can store fat, you can, effectively, take your energy with you. This allows the individual (and the group) to be more mobile, freeing them up to travel to new landscapes and habitats. It also liberates your hands: rather than being occupied picking fruit, digging tubers and holding on to branches, our hands were free to fashion tools, build fire, sculpt pots, all of which contributed to the evolution of our culture.

Energy Consumption Differences between Bonobo Chimpanzees and Humans




	
	Bonobo chimpanzees
	Humans





	Male body fat %
	0.005
	5.2–30.2



	Female body fat %
	3.6
	9.4–54.1



	Skin as % of total body weight
	10–13*
	5.6–6.1



	Hours per day spent feeding
	6–8
	2–3**



	
* To compensate for having less body fat, chimps have thicker skin than humans, which helps them to retain body heat.

** For the size of our brains it’s estimated that we should have to eat for 9+ hours per day.






Finally, having extra time provides the opportunity to think. If you are not constantly scanning the ground for something to eat you can turn your head to the horizon and track the angle of the sun, or look up at the night sky and begin to wonder what those spots of light might be. Fat storage gifted us thinking time.

The other distinguishing feature of the human brain is the size and connectivity of the prefrontal cortex (PFC), the part of the brain that allows us to weigh up options, predict outcomes, make decisions and behave in a deliberate manner. Humans have a proportionally larger PFC compared to other higher primates and this is understood to account for much of our capacity for more complex cognition and language.

So, our brains are large, well connected and come with a generous PFC. We can store fat, which helps us to be able to afford these expensive, fuel-guzzling organs. But that doesn’t explain why we, of all the land mammals, have such outsized brains. There’s more to it. Our brain is not just a static machine that only needs energy to run, like a car. It’s more like a house: it requires a range of different materials to build it (concrete foundations, brick walls, glass windows) and these materials will need to be regularly maintained, updated and replaced. Holes have to be patched and extensions built. These materials, the fabric of your brain, are nutrients. And one nutrient in particular seems to hold the key to our big brains: fat.

Omega-3s

Fats are typically composed of a strip of a compound called glycerol with three fatty acid chains hanging from it. Fatty acids are composed of combinations of carbon, hydrogen and oxygen chemical elements. Fats are described as having differing levels of saturation. If you imagine the fatty acid molecule as a long dining table, the kind you see in depictions of medieval banquets, you can visualise the level of saturation as the number of people (hydrogens) sitting at the table compared to the number of empty chairs. In a saturated fat, such as those found in butter, all of the seats at the table are taken and everyone stays in their chair. This makes these fats very stable, and their orderly configuration is why these saturated fats are solid at room temperature.

Then there are the unsaturated fats (like those in olive oil), dining tables that have a bend in their formation and where not every seat is full. This means that these fats do not stack so neatly but flow and move around one another. This movement creates fluidity in the fat’s structure and these fats tend to be liquid at room temperature.

The omega-3 fats are considered very long-chain highly unsaturated/polyunsaturated fatty acids. These are very long tables where there are many available seats, creating lots of flexibility in the structure of the fat. Though there are many types of omega-3, the ones we know to be essential to human health are:


	■ Alpha-linolenic acid (ALA)

	■ Eicosapentaenoic acid (EPA)

	■ Docosahexaenoic acid (DHA)



You are likely to have heard something about this interesting family of fats in the news or seen them on the supplement shelves. It has been shown that supplementation with them can lower the risk of heart disease and heart attacks by reducing the levels of other fat circulating in the bloodstream and reducing the ‘stickiness’ of blood. While it is true that what is good for the heart is good for the brain, this is not the reason that I want to talk about them. I want to tell you about their direct role in the architecture of your brain.

Although omega-3s are incorporated into the membranes of every cell in your body, they are particularly enriched in the retina, heart muscle and brain. And the fact that these distinct fats are found in such high concentrations in these tissues suggests that they play a special function in their activity. The brain is one of the fattiest organs in the body, second only to fat tissue itself. Some 60 per cent of the dry weight of the brain is fat – so, if you were to take a human brain and leave it in the sun to dry out completely over half of what would be left would be fats, and 20–25 per cent of that would be DHA, that third item on the list above, alone. What is it doing? Just to give you a sense of why there’s so much DHA concentrated in your brain, let’s take a very quick look at just some of its functions.

Neurogenesis

The formation of a new brain cell (neurogenesis) takes place in three stages:


	1. Proliferation – Neural stem cells divide and begin to change shape, becoming neural precursors.

	2. Migration – New neurones move from their location of ‘birth’ to their ultimate destination.

	3. Differentiation – Newborn precursors differentiate into distinct types of brain cell and start to form neuronal circuits.



Neurogenesis takes place both in the developing brain during pregnancy and in some regions of the adult brain, and DHA is required for each stage.

Cell signalling

Neuronal cells communicate through chemical signals triggered by an electrical impulse (action potential). Microscopic sacs called vesicles filled with molecules of neurotransmitters (such as serotonin or dopamine) sit at the ends of the axon terminal. When stimulated by an action potential the sacs merge with the cell membrane releasing the neurotransmitter into the synapse where it drifts across. If the neurotransmitter docks with a receptor it then stimulates an action potential in the receptor cell. Having sufficient vesicle activity is essential for healthy brain function. Animal studies show us that omega-3 deficiency lowers vesicle density in the hippocampus, the area of the brain central to learning and memory, by 30 per cent, significantly reducing the ability of these brain cells to function optimally.

Synaptic pruning

The end of a nerve cell looks a bit like the branches of a tree: there is the main stem (axon) and then the branches (axon terminal). In general, more connections (or branches) mean more reliable communication in a neural network. However, sometimes there can be too many branches. Excess connections can make communication in the brain less efficient or disordered. So, at various stages during development the brain undertakes a process called synaptic pruning, clearing away any unnecessary branches. Sometimes this pruning process goes awry. Like an overzealous gardener who cuts too many branches off a young sapling. Excessive pruning is a problem and has been associated with increased risk of schizophrenia, for example.

Omega-3-deficient diets cause excessive pruning, change the shape of the hippocampus and impair spatial working memory in animal models.

Brain cell survival

Brain cells incur damage with use and aging. Compounds called growth factors help protect brain cells, stimulate neurogenesis and repair damage. DHA increases the expression of key growth factors.

Gene expression

DHA increases the activity of genes involved in neuroplasticity, learning and the maturation of brain cells. Conversely, DHA deficiency during pregnancy and in the perinatal period is associated with genetic changes linked to increased brain cell death and neurodegeneration. A study in which 174 Alzheimer’s disease (AD) patients were randomly assigned to receive either 1.7g DHA and 0.6g EPA or a placebo daily, six months of omega-3 supplementation led to differential gene expression, including the upregulation of genes that code for proteins linked to cell signalling, protection against AD and neurodegeneration, and several that play a role in regulating inflammation.

Inflammation

Inflammation refers to the activity of the immune system in response to infection, illness or injury. Immune cells that travel in the bloodstream have receptors on their surfaces that recognise pathogens. If the cells come into contact with a harmful microorganism they release chemical messengers in the form of proteins called cytokines. These molecules alert nearby immune cells of the threat and augment local tissues. For example by making their membranes more permeable to allow more microbe-fighting immune cells in. Cytokines are an essential part of a healthy and effective immune response. However, in excess or over prolonged periods their actions can have negative downstream consequences with deleterious effects on mood and mental health.

It had been thought that once the microbe had been thwarted and the threat eliminated, the inflammatory response would simply ‘ease off’, like the way a fire burns itself out when it runs out of fuel. However, it is now known that the resolution of inflammation is an active process, like the active step you have to take to turn off a light after you have turned it on. Switching off inflammation requires a special group of molecules that are collectively called specialised pro-resolving mediators:


	■ Resolvins – Derived from EPA and DHA, resolvins reduce inflammation, lower inflammatory pain, repair damaged tissues and remove neutrophils (white blood cells, the main constituents of pus).

	■ Protectins – Derived from DHA, protectins protect retinal and neuronal cells from a type of cell death that is triggered by oxidative stress.

	■ Maresins – Produced by white blood cells and derived from DHA, maresins reduce inflammation, promote wound healing and help to resolve allergic reactions.



Oxidative stress

Have you ever walked around a gallery and seen a group of children on a school trip? Draped in hi-vis vests the accompanying adults often have the children hold hands and walk in pairs, the added layer of oversight (each child’s buddy) helping to keep the group organised. Without this system each child is liable to run off, attach itself to another group, or get up to mischief in some other way. Free radicals – aka reactive oxygen species (ROS) – are molecules that contain an atom of oxygen and an uneven number of electrons. To a degree they are not a problem; ROS are signalling molecules in their own right and play a role in wound healing. However, in excess and unchecked, these unpartnered electrons can ‘run off’, attach themselves to other molecules and get up to biological mischief. This process is called oxidation and, at the harmful end, it creates ‘oxidative stress’, which is linked to inflammation, accelerated aging and illness.

Its high level of unsaturation makes DHA prone to oxidation. That is, the free radicals take up the spare seats at DHA’s table and interfere with its activity. And, unfortunately, the high metabolic activity of the brain makes it a very pro-oxidation environment. This, obviously, sounds like a recipe for disaster. But here’s the cool part: DHA dials up the production of antioxidants, especially in the hippocampus, one of the brain areas most damaged in Alzheimer’s disease.

So DHA is the cornerstone of brain development and the availability of preformed DHA may well have been the driving force behind the development not just of our well-connected brains but of the complex thought and culture that emerges from them. Indeed, brain DHA concentration is highest in the PFC, the region of the brain that coordinates our higher functions. With such a high concentration of DHA in the brain you would expect either that we would be able to synthesise it, or for this fat to be abundant in the environment. If we need so much of it, it would make sense that there was enough of it to go around. But that’s not quite the case.

The omega-3 fats are essential, meaning we must attain them from dietary sources

Off the Savannah and into the Sea


Mean Brain Volumes and Encephalisation Quotients (EQ) for Selected Hominoid Species




	Species
	Brain volume (cm3)
	EQ





	Australopithecus afarensis
	384
	1.45



	A. africanus
	420
	1.62



	A. boisei
	488
	1.72



	A. robustus
	502
	1.92



	Homo habilis
	579–597
	2.10–2.29



	H. rudolfensis
	709
	2.11



	H. erectus
	820–844
	2.38–2.44



	H. sapiens
	1,250
	4.26














Conclusion
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