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PROLOGUE

HOW OLD DO YOU THINK YOU ARE?

Why do we age?

It’s a simple question that has long captivated humanity, probably since the dawn of our species’ existence. We know from ancient texts that the concept of an elixir of life, offering eternal youth, held an intoxicating allure for almost all ‘more recent’ civilisations, from the ancient Egyptians to the alchemists of medieval Europe. The first emperor of China, Qin Shi Huang, was so obsessed with this idea that he mandated a nationwide hunt for this elusive substance, while more recently, the quest to defy time, and at least look forever young, has shifted from elixirs to a global cosmetics and tweakments industry worth hundreds of billions of dollars.

Perhaps because of these lingering connotations of potions and immortality, it’s unsurprising that the hard-nosed world of medical science took time to get on board with studying ageing. Throughout the twentieth century, getting old was viewed as something that simply happened to our bodies, rather than a process that might be slowed down or even reversed.

Yet this has all changed, and for a few key reasons. While humans have always gotten old, it’s only been relatively recently that we have done so in increasingly large numbers. British babies born in 1930 had a projected lifespan of 58 years for boys and 62 for girls. For those born today, the equivalent numbers are 87 and 90, largely thanks to our ability to treat illnesses with the powers of modern medicine. With more and more people living for a long time, the incentives for understanding how they can spend more of that time healthy and disease-free are perhaps greater than ever.

This requires understanding the complex network of biological changes, playing out over years and decades, that cause us to age. Together they represent the single greatest risk factor for the vast majority of common killers, from cancer to heart disease, arthritis, type 2 diabetes, autoimmune diseases, infections and dementia.

Understanding ageing and how we might alter it is now regarded by many as the single-most important challenge for twenty-first-century medicine. It’s a challenge that has given rise to an entirely new scientific field, with a name that until recently, did not even exist – geroscience.

It took me until Covid – a seminal phase in the career of a health journalist – to fully comprehend the intricate connection between ageing and vulnerability to disease.

The moment came while I was reporting a story for Wired during the summer of 2020, describing how the SARS-CoV-2 virus was disproportionately picking off older people. As I wrote at the time, ‘In Europe, 95 per cent of those killed by the disease were aged 60 or over. According to the UN, the fatality rate for those over 80 is five times the global average.’

But an additional nuance was beginning to emerge. The real factor determining a person’s vulnerability to Covid was not necessarily their chronological age – the number of years they had been alive – but their biological age. While genetics played a role, the resilience of their organs, and the extent to which their immune system was still equipped to fight off the virus – in other words, how much it had aged – determined how badly they were affected. It explained why some people in their 40s and 50s fell severely ill and were hospitalised, while some centenarians were barely affected. As Vadim Gladyshev, a Harvard scientist recognised as one of the world’s most eminent geroscientists, explained to me, Covid was in many ways a disease of ageing.

I began to realise that this variability in Covid responses reflected a key concept. While ageing may be universal, no two people age in the same way. To understand why, I began interviewing geroscientists around the world and reading what they were starting to uncover. Through their work, I discovered the easiest way to think about biological ageing is as two parallel yet entwined processes. The first, let’s call it ‘programmed ageing’, is one we have less control over, an invisible, internal clock hardwired into our cells that dictates the onset of certain landmarks – early childhood development, adolescence and sexual maturity, midlife hormonal shifts and menopause, and our eventual demise.

But beyond these distinct landmarks, the rest is more of a grey area. The boundaries between youth, middle age and old age are far more malleable than we once assumed, and heavily impacted by the amount of so-called ‘degenerative ageing’ we experience. Throughout life, we’re exposed to a multitude of stressors that inflict a steady weathering on our body, like the steady erosion of a cliff face or the rusting of a car. There are toxic influences from our environment, be they air pollution or the sun’s UV rays, the progressive impacts of chronic stress or a lack of sleep. There’s the toxins we ingest – alcohol, smoking, microplastics, forever chemicals, different components within food and how our body reacts to them. And there’s the waste that our body continuously generates itself through the simple activities of daily living – burning fuel to create the energy our organs need to thrive, replacing damaged cells, and even breathing.

What geroscientists have discovered is that through various lifestyle adjustments, we can all take steps to limit this weathering, slowing degenerative ageing and to a certain extent even reversing it. The reason is because despite what’s thrown at them, our cells and organs are astonishingly, remarkably resilient. Every single minute of our lives, there are millions of sophisticated repair operations taking place and the vast majority of damage is patched up, as good as new.

Yet not quite all. Over time, small failures inevitably start to accumulate, reflected in ageing skin, less energy, foggier thinking, more infections, and the gradual loss of flexibility in our joints and limbs. We can boost our immune system and replace certain things – knees, hips, livers and even hearts – but when degenerative ageing starts happening at a rate faster than we can control, it becomes a disease. As Brian Kennedy, a geroscientist who leads the Centre for Healthy Longevity at the National University of Singapore, summed it up for me, ‘Your body is designed to keep you functional for as long as it can. And so if you go on a drinking binge, you recover from it. If you sustain a long-term injury or you’re consistently eating the wrong things, it compensates. But eventually it can’t compensate anymore, and that’s when things fall apart.’

The more we help our body, limiting the damage accrued and enhancing its ability to self-repair, the longer we can postpone degenerative ageing and remain in good health. For a long time this has been an abstract concept rather than something we can definitively measure, but through geroscience this has changed. In the last 15 years various researchers have figured out ways of actually tracking the balance between the amount of degeneration that’s occurred to varying extents across different organs, and the extent to which our body has been able to repair it.

This reflects our biological age, how old we really are.

The concept of biological age first began gaining momentum in the mid-2010s, and not just among the geroscientists. A burgeoning microculture had emerged, fuelled by Reddit threads, Facebook groups and YouTubers. Calling themselves biohackers, these longevity enthusiasts were motivated by the recent advent of biological ageing clocks, tests designed to measure different aspects of how a person’s body or individual organs have aged. The concept quickly became so popular that in 2018 a Dutch biohacker even attempted to legally change his chronological age to his biological age. The courts rejected his case, but the message was clear: geroscience had gone mainstream.

At the start of the decade, the scientist Steve Horvath had begun experimenting with the idea of a simple blood test that could capture a facet of the ageing process. Horvath was not a geroscientist as such, but a statistical wizard[fn1] who had been fascinated by ageing and new ways of extending life since his teenage years. His grand idea was to track DNA methylation, patterns of chemicals that attach to different spots on our DNA and change the activity of genes over the course of our lives, something more commonly known as epigenetics. Age-related changes in DNA methylation are both partially ‘programmed’, but also partially ‘degenerative’, influenced by our own behaviour and our life experiences, and through measuring this in blood cells, Horvath thought he could capture how DNA across our body as a whole is ageing.

To understand why DNA methylation is such an important part of ageing, we need to know a little about how DNA functions. Known as the code of life, DNA contains some 20,000 genes, which dial up and down at different times, producing the various enzymes, hormones and numerous other proteins that influence how we think, feel and move, as well as driving our body’s prodigious repair capabilities. This constant flurry of genetic activity is either activated or suppressed by chemical tags – known as methyl groups – that latch onto and are removed from DNA. These so-called changes in methylation patterns can take place in response to toxin exposure, psychological stress and trauma, but also everyday behaviours such as what we eat, how much sleep we get and how much exercise we do.

Horvath’s interest stemmed from studies showing that on average, the amount of methyl groups being added steadily decreases as we get older. This gives us less control over our genes, and because of it, genetic activity becomes progressively noisier and more random. Horvath found that he could roughly predict how long a person has left to live, based on the amount of methylation on their blood cells, leading to one of the first biological ageing clocks, to which he gave the somewhat macabre name ‘GrimAge’.

The release of GrimAge led to an explosion of research around the world that continues to yield insights about how biological ageing can be accelerated and decelerated at a DNA level. Based on this clock, geroscientists have found that people who experience early-life adversity and poverty, along with those who smoke, drink heavily and consume a disproportionately large number of sugary[fn2] or starch-rich foods, tend to be biologically older than their chronological age. Similarly, being overweight or having elevated blood pressure tends to be reflected by an older GrimAge. We even know that people experiencing this kind of accelerated ageing trajectory in their 30s and 40s have a greater risk of cancer and Alzheimer’s disease in later life.

But more optimistically, GrimAge has also provided hints as to how we can all change our current trajectory. When Horvath surveyed 4,000 American women in their 50s and 60s and asked them to take the test, he found that the slowest agers, those who seemed to be biologically younger, consistently consumed the most fish, fruit and vegetables. Along with quitting smoking, it seems that one of the biggest changes that any of us can make to slow ageing is to consume more plant foods and fewer heavily processed ones, while research is also beginning to show that it’s never too late to make these changes. Even in later life, people who have made drastic improvements to their lifestyle, have been able to slow biological ageing.

Since the late 2010s, more clocks have emerged, each capturing other facets of ageing. In 2018, Horvath and an American geroscientist called Morgan Levine released the PhenoAge clock, which estimates your biological age based on the levels of various proteins in your blood,[fn3] each of which reflects the stress being exerted on various organ systems as they age. The protein albumin, for example, is a marker for liver health, while creatinine reflects kidney function. At around the same time, Croatian geroscientists were releasing a different clock called ‘GlycanAge’, which reflects the amounts of harmful chronic inflammation present in our bodies.[fn4] As I write, newer clocks are already in the pipeline based on other kinds of biological information.

The more I learnt about them, the more I felt that ageing clocks reflect a kind of medicine 2.0, based on their ability to tell with unprecedented precision how healthy you really are for your age. When I began researching this book, the standard medical tests that GPs have relied upon for the past 50 years, such as BMI, blood pressure and even cholesterol tests, all seemed to suggest I was in perfect health, aside from needing to shed a few kilos. Yet following a series of fingerpricks and blood draws, GrimAge, PhenoAge and GlycanAge painted a subtly different picture. Compared with what would be expected for a man in his mid-30s, I was ageing faster. In fact, all three clocks indicated that biologically speaking I was at least two years older.

This might not sound much, but in many ways, it was an important early-warning sign. My elevated creatinine levels on PhenoAge pointed to a need to watch my kidney health, while GlycanAge indicated that I was damaging my body through an excess of chronic inflammation. GrimAge was telling me that my lifestyle was somehow accelerating the ageing of my DNA. Based on the latest research, even being a few months biologically older means that you have a heightened disease risk in years or decades to come. For me, if I do absolutely nothing, projections suggest that by the time I reach my fifties, I would be at a notably higher risk of developing a chronic illness such as diabetes or cancer, than if I took steps to lower my biological age.

My results are far from an anomaly. Across much of the industrialised world, the evidence suggests that growing numbers of us are silently ageing at a rate that is faster than expected.

While humans today are living longer than ever before, this doesn’t reflect that we’re any healthier than our grandparents and great-grandparents. Instead, as Raghav Sehgal, a geroscientist at Yale University, pointed out to me, we’re just being maintained in ill health for longer, due to the myriad advances made by healthcare systems and the pharmaceutical industry. ‘What’s really improved is that we take care of sick people better,’ he says. ‘Once you get cancer or chronic kidney disease, we’re able to provide you with better medicines. What we have not really done is allow people to live a healthier life.’

When we spoke, Sehgal pointed me to a famous study showing that between 2000 and 2019, overall life expectancy in the US increased by 2.3 years. But there was zero change in what he calls ‘healthspan’, or the number of years you’re alive before you contract your first chronic disease. In fact, some evidence – from the rising numbers of early-onset cancers in the under 50s, to the growing tide of infertility – is starting to suggest that healthspan may even be decreasing. ‘Many of us are basically just spending a longer period of time in an unhealthy state,’ says Sehgal.

While geroscience research often gets conflated with lofty, science-fiction-style goals of enabling humans to live to 200, its fundamental aim is to improve healthspan, slowing down the ageing of our cells and organs to enable them to function well for longer. This may ultimately lead to more centenarians, but the overriding goals are about restoring quality of life and preventing decades of suffering in our latter years. Biological ageing clocks offer a new tool for spotting problems early, and getting ourselves back on track.

My own results served as the initial motivation for this book. I wanted to understand why I was ageing faster and why others might be too. I also wanted to figure out how I could rejuvenate – geroscientists refer to the body’s self-repairing abilities as ‘cellular rejuvenation’ – all of which led me to this book’s primary focus on nutrition. While there are many factors that can accelerate degenerative ageing, from stress to too little or even too much exercise,[fn5] the most powerful tool we have to control our own rate of ageing is what we put in our mouths.

At a rate of three meals per day, our body must process close to 11,000 eating events over the course of a decade, a figure that likely doubles or even triples if you account for snacks. As we’ll see, this in itself creates its own wear and tear, but with the right balance of nutrients, food can actually nourish our body and boost its reparative abilities. Unfortunately, one of the biggest reasons why health span has levelled out, and may actually be declining, is due to various aspects of our diets, and not just the ones you’ve heard about.

In Part One of this book we’ll take a deeper dive into how food, and particularly modern diets, can be a source of great damage, along with some of the ways in which we can reset. Then in Part Two you’ll learn how geroscientists are uncovering the power of various classes of micronutrients hidden within foods, and how you can harness their properties for boosting repair and slowing degeneration. Finally, in Part Three, you’ll discover some of the emerging technologies allowing us to discover ever more about the inner workings of our own bodies and about the everyday habits that drive ageing, some of which may come as a surprise to you.

My quest to understand this fascinating world turned into a two-year journey that would take me around the world and to the very frontiers of ageing science. We may not have an elixir yet, but we’re beginning to learn how to turn back the clock.




A BRIEF GUIDE TO BIOLOGICAL AGEING

AGEs: Advanced Glycation End Products, or AGEs as they’re often abbreviated, are toxins formed by a chemical reaction called glycation where sugars react with proteins or fats. This can happen inside our bloodstream, or within foods when exposed to high heat (I call these preformed AGEs).

Antioxidants: Chemical compounds which bind to and neutralise free radicals, unstable molecules which can damage cells. Our body can make its own antioxidants, but it’s also assisted by those we consume in our diet, such as various vitamins and plant chemicals.

Cellular senescence: The formation of senescent cells, commonly dubbed ‘zombie cells’, is one of the hallmarks of ageing. Rather than replicating or dying, these cells simply linger in your body and churn out inflammation. As we get older, we steadily accumulate more senescent cells which drives the ageing process.

Dietary acid load: This relates to the balance of acid being generated in our body as a result of the foods we eat. In high-income countries, many of us have a high dietary acid load because we consume more acidic foods (animal protein, ultra-processed foods and salt) compared with mineral-rich foods (leafy greens, fruits and herbs). Reducing dietary acid load is increasingly thought to be critical for healthy ageing.

DNA methylation: This relates to a growing area of science known as epigenetics. The activity of various genes across your organ systems is dialled up and down through chemical tags called methyl groups which bind and release to different sites across your DNA in response to things like stress. The binding, known as DNA methylation, declines with age, meaning that we have less control over our genetic activity and making us more vulnerable to diseases.

Fast calories: Your body metabolises foods which are essentially pre-digested, such as refined carbohydrates (white bread, ordinary pasta, white rice) and ultra-processed foods, much more easily. This means that you not only get more of the calorie content within those foods, but you’re getting it faster than your body would normally expect.

Free radicals: The exhaust fumes of human energy production. These highly reactive and unstable molecules can cause significant damage to cells and DNA in high concentrations. Free radicals can also be created through external stresses such as air pollution, smoking and the effects of UV radiation.

Glycation: The chemical reaction which leads to the formation of AGEs. Glycation is heavily used in cooking – it creates the browning effect we see on toast, and the caramelisation used to make crème brûlée.

LDL cholesterol: Cholesterol is a fat-like substance which is transported around your blood in special packaging, mixtures of fat and proteins called lipoproteins. This packaging comes in two main categories. There’s HDL cholesterol, which is ‘good’ because this packaging takes cholesterol out of the blood and back to the liver, and there’s LDL cholesterol, which is ‘bad’ because it feeds the plaques building up in your arteries.

Longevity Switch: A biological switch known as the insulin-like growth factor-1 (IGF-1)/mammalian target of rapamycin (mTOR) pathway which exists in every cell, allowing it to alternate between growth and repair. I termed this the ‘Longevity Switch’ because as well as humans, in species ranging from worms to whales, this basic pathway plays a fundamental role in how long we’re likely to live.

Mitochondria: Bean-shaped structures found in every cell which act as their ‘batteries’, creating the energy they need to function. Just like us, mitochondria age and become less effective at their job, meaning that they need replacing on a regular basis. As we get older, the body gets less efficient at replacing mitochondria, driving something known as mitochondrial dysfunction, one of the hallmarks of ageing.

Oxidative damage: This refers to the damage induced to cells by free radicals. Oxidative damage contributes to a number of the hallmarks of ageing.

Triglycerides: A type of blood fat which serves as the body’s main source of energy between meals. However persistently high triglyceride levels are linked to obesity, type 2 diabetes and heart disease, as well as other health conditions.

Visceral fat: If you’re consuming more calories than your body requires, it will ultimately lead to the creation of fat tissue which the body stores deeper within the body, for example in the abdominal cavity, in muscle tissue and within internal organs. The presence of steadily accumulating layers of visceral fat drives the ageing process in a number of ways.




PART ONE

BIG FOOD, BIG PROBLEM




CHAPTER 1

THE MYTH OF MIDDLE-AGE SPREAD

‘The Mediterranean Diet is the one that everyone calls the dream diet, it’s the one we all look up to,’ the nutrition scientist Caroline Childs began, with an encouraging smile. ‘But sadly, very few people in the Mediterranean eat this way anymore. Italy now has one of the highest rates of childhood obesity in the world.’

I was on a call with Childs, an associate professor at the University of Southampton, with the aim of discovering why – according to several biological ageing tests – I seemed to be ageing faster than I should be. It swiftly led us to a key element of every nutrition scientist’s job: taking a person’s four-day food diary, and contrasting this snapshot of their eating habits with the national recommendations. As Childs also explained, one of the quickest and easiest ways of estimating how healthy our diet really is, is to calculate our Mediterranean diet score.

Nutritionists use this, because over the past half-century the Mediterranean diet has forged a well-earned reputation as the undisputed king of diets, defined by its tried-and-tested ingredients of:


	Regular whole grains (e.g. brown rice, whole wheat, barley and quinoa)

	Legumes (e.g. peas, beans, lentils and chickpeas)

	Fruit

	Vegetables

	Fish

	Olive oil

	Moderate white meat

	Limited red and processed meat

	Limited alcohol



Virtually every clinical trial has shown that adhering to this pattern reduces rates of almost all chronic diseases, along with slowing degenerative ageing.

There are many questionnaires used to estimate Mediterranean diet score, but according to nutrition experts, the chart opposite – which requires you to track how many portions of 10 different food types and alcoholic drinks you’ve consumed in the past week, and scores you between 0 and 55 – is most commonly used in research.[fn1] A score of 30 is viewed as the magic threshold – if you’re exceeding this on a regular basis, you’ll not only slash your risk of heart disease in the next 10 to 20 years, but you’ll age far better. One of the key reasons is that it means you will be much more likely to minimise the problematic shift in body composition known as ‘middle-age spread’.






	
Times Per Week


	
0


	
1–4


	
5–8


	
9–12


	
13–18


	
18+





	
Whole grains


	
0


	
1


	
2


	
3


	
4


	
5





	
Potatoes


	
0


	
1


	
2


	
3


	
4


	
5





	
Fruits


	
0


	
1


	
2


	
3


	
4


	
5





	
Vegetables


	
0


	
1


	
2


	
3


	
4


	
5





	
Legumes


	
0


	
1


	
2


	
3


	
4


	
5





	
Fish


	
0


	
1


	
2


	
3


	
4


	
5





	
Red and processed meat


	
5


	
4


	
3


	
2


	
1


	
0





	
Poultry


	
5


	
4


	
3


	
2


	
1


	
0





	
Full-fat dairy


	
5


	
4


	
3


	
2


	
1


	
0





	
Olive oil in cooking


	
0


	
1


	
2


	
3


	
4


	
5





	
Alcoholic drinks


	
5


	
4


	
3


	
2


	
1


	
0







The most commonly used version of the Mediterranean Diet Score Questionnaire, which scores your diet from 0 to 55

As I sheepishly admitted to Childs on our call, middle-age spread was something I’d fallen victim to myself. Over the course of 15 years, between my mid-20s and 30s, I had stealthily acquired an extra 15 kilograms – to borrow a sporting analogy, that’s the equivalent of jumping five weight classes in professional boxing. Estimated across several weeks, my Mediterranean diet score consistently indicated that my typical diet was somewhat underwhelming by Mediterranean standards. On a good week, I might score 22 out of 55 at best, but typically I was struggling to get close to 20, never mind the magic 30 threshold.

As Childs dissected my diet based on a sample food diary, the problematic patterns started to become clearer. Amid the deadline-fuelled world of journalism, I’d become reliant on sugary lattes, chocolate digestives and supermarket meal deals, rather than fruit, nuts, seeds and tea. I ate a reasonable number of vegetables, but not a rich variety – whole grains and legumes were only conspicuous by their absence. Mortifyingly for a health journalist, Childs pointed out that my intake of free sugars[fn2] was often double the government recommendations of 33 grams a day, and overall I was often consuming more than 2,700 calories. In contrast, the NHS recommends 2,500 calories a day for the average man, and 2,000 calories a day for the average woman.

A 200-calorie excess may not seem like much, yet as scientists like Childs have found in their research, this has a marked impact on health and ageing over time. For much of the past century it was assumed that the reason many of us become heavier and more rotund between 20 and 50 was down to declining metabolism. Our cells work hardest while our bodies are rapidly developing throughout childhood and adolescence, before becoming increasingly sluggish in adulthood, or so we believed. Subconsciously, I had attributed some of my own steady expansion, and that of many friends, to the notion of declining metabolism. But more recent discoveries have shown this long-held belief to be a myth.

In 2021, a paper was published in the journal Science that became known as the biggest study of human metabolism ever recorded. Using data on the energy expenditures of more than 6,000 people around the world, from infants from nonagenarians, it conclusively showed that rather than declining, metabolism actually stays remarkably stable between the ages of 20 and 60. A woman in her early 50s going through the menopause will still burn calories just as efficiently as a hard-partying university student. Based on metabolism, we have little excuse for age-related weight gain until we hit 60, at which point it does begin to slow with each passing decade. As the study’s authors concluded, it appears that the real culprit for middle-age spread is that the majority of us are simply eating more than we need.

With this in mind, I wanted to find out my own personal calorie limit. While the NHS guidelines serve as a general rule, energy requirements vary from person to person based on things like height, build and our own genetics. How much did my body really require?

Finding out would require me to undergo a slightly uncomfortable experiment.

A few weeks later, I found myself lying in a windowless room, staring at the ceiling and contemplating how 15 minutes feels like an awfully long time when your nose is clamped shut with a paperclip, and you’re gulping air in and out of a plastic tube.

Closing my eyes, I tried to focus less on the ticking clock and more on the genial advice of Mark Roberts, the personal trainer and longevity guru attempting to help me identify my ‘resting metabolic rate’, the scientific term for the minimum number of calories your body requires without needing to dip into its reserves. ‘Just relax, David, and breathe normally,’ Roberts suggested. ‘Try and forget about the tube.’

I’d come to Hooke, a plush longevity clinic in central London, named after Robert Hooke, the seventeenth-century scientist and philosopher.[fn3] One of the little-known facts about Hooke is that he is considered arguably to be the world’s first biohacker. Hooke’s genius was even more remarkable given the range of maladies he suffered from throughout his life, which he continuously attempted to treat with various concoctions ranging from opiates to laxatives. As I attempted to focus on my breathing, I found myself wondering what he might make of twenty-first-century geroscience.

The tube responsible for semi-suffocating me was connected to a nearby laptop, where a software program was meticulously computing the precise proportions of oxygen and carbon dioxide flowing in and out of my lungs. By calculating the amount of oxygen in an average breath, I was told, the program would be able to estimate the rate at which I was burning calories. According to Roberts, who also carries out such experiments with athletes ranging from rugby players to Olympians, resting metabolic rate is crucial information for elite sportsmen and women who need to optimise their body composition, but knowing this can play an equally important role in helping the rest of us keep our eating in check.

While the experiment I was undergoing represents the most rigorous scientific way of calculating your resting metabolic rate, anyone can get a reasonable approximation of their own daily calorie needs, through plugging their weight, height and age into the below formula:


	Men: Resting metabolic rate = (10 x weight in kg) + (6.25 x height in cm) – (5 x age in years) + 5

	Women: Resting metabolic rate = (10 x weight in kg) + (6.25 x height in cm) – (5 x age in years) – 161



Hooke’s testing calculated my own daily resting metabolic rate, as detailed on a printout once the tube was finally removed, as just 2,120 calories. Being shorter, at 5ft 8, and naturally slighter of build than the average man, this was perhaps unsurprising. The estimation suggested that while I could probably get away with 2,300 calories a day if exercising, 2,700 calories was certainly far too much, and to get a sense of how such overconsumption had altered my overall body composition, Roberts guided me to Hooke’s dedicated gym to assess my strength and conditioning.

From a set of press-ups to the dynamometer – a clunky handheld device that you squeeze as hard as you can to assess your grip strength – to an electronic wobble board that computes the explosivity of your leg muscles, Roberts noted that each of my performances was distinctly subpar, as he jotted down a tally of my shortcomings. In particular, grip strength – which is measured in kilograms, as a representation of the force your muscles are able to generate – is a particularly valuable metric for assessing how well you’re ageing.[fn4] It typically declines by an average of 8 per cent per decade between the ages of 40 and 70, and 15 per cent per decade from 70 onwards, but we can do a lot to maintain our health by trying to avoid this. Geroscientists have found that whatever your age, women should attempt to maintain a grip strength of at least 18.5kg, and men, a grip strength of 28.5kg. While I was still above this threshold, my results showed that I needed to do more to retain my lean muscle in the coming years, otherwise I could enter my 50s, 60s and 70s at a greater risk of physical frailty.

As I watched enviably toned, weight-wielding 50-somethings skilfully executing balance exercises on the opposite side of the gym, Roberts explained that this was all very fixable, but it didn’t just require pumping more iron. Instead, as geroscientists around the world would also tell me, one of the major issues with consistently consuming more calories than you need, is that it instigates a physiological change within your body.

While we typically associate middle-age spread with becoming more droopy in the mirror, it’s also accompanied by an invisible transition, one which plays a significant role in driving degenerative ageing. Inside of us, lean muscle is eroding away, and becoming either filled or replaced by fat.

‘You have 5.6 litres of visceral fat.’

I paused for a moment, trying to visualise the figure at the top of my imaging report. A quick Google revealed that it would be sufficient to fill 10 pint glasses, a truly disgusting mental image.

I was sitting in the office of Louise Thomas, an affable professor at the University of Westminster, staring at an MRI scan of my abdomen.[fn5] Seemingly, the entire region was shaded in swathes of pink, the scan’s way of indicating the presence of this particularly harmful type of body fat. I’d come to discuss its implications with Thomas, someone who has devoted her entire career to furthering our understanding of this sticky substance and the sinister role it plays when given time to linger among our insides.

Thomas had recently hit the headlines with a rather chilling study illustrating how the majority of us fall victim to this invisible muscle–fat transition during our midlife years. Her research group had examined MRI scans taken from more than 3,000 people approximately 24 months apart. In just two years, the results had shown that almost all of the participants had seen a certain amount of muscle replaced by fat, even those who had managed to maintain the same weight. In many cases it had been accompanied by a rise in blood pressure. It illustrated that my own scan was far from an anomaly, but as Thomas was keen to point out, this shift has significant consequences for how we age. To draw attention to the issue, she had taken to presenting the findings under the title, ‘Two Years Closer to Death.’

‘By replacing muscle [with fat], muscle quality really deteriorates as you get older, which ultimately makes you more prone to falling and frailty,’ she said. ‘In some extreme cases, we’ve scanned people who have basically no muscle at all, which is quite shocking to see. The entire MRI scan is just made up of fat, and by that point, it really impacts their mobility.’

While most of us are fixated with the kind of body fat which makes us look droopy in the mirror – fat scientists like Thomas call this ‘subcutaneous fat’ because it sits in a layer just beneath the skin – this is actually pretty benign. Instead, the real driver of degenerative ageing and ill health is visceral fat, which we increasingly accrue when the body has used up its subcutaneous reserves and starts burrowing fat much deeper within the body. Sipping a coffee, Thomas explained that our levels of visceral fat can be assessed according to a simple traffic light system. Under 2.5 litres is the ‘green zone’, indicating excellent health; 2.5 litres to 4.5 litres is the ‘yellow zone’, 4.5 to 6 litres is the ‘amber zone’, 6 to 9 litres is the ‘red zone’, and 9 to 13 litres is the ‘dark red zone’. ‘You’re still in amber,’ said Thomas, glancing at my scan. ‘And you’re moving towards the red zone which is definitely more of a concern. If you’ve got excess visceral fat, it’s an indication that there’s other things going wrong in the body.’

As well as replacing muscle, the most well-known impact of visceral fat is on the liver. Thomas had been most concerned by one particular statistic flagged by my scan – almost a tenth of my liver capacity was being choked by fat, a sign of a medical condition known as ‘fatty liver’, defined when fat exceeds more than 5 per cent of the liver’s total weight. If left unchecked, it impedes liver function, making it less capable of carrying out important duties like metabolising toxins and regulating the levels of nutrients in the blood, while over time it can even drive permanent scarring and liver shrinkage, known as cirrhosis. While cirrhosis was once synonymous with alcoholics, Thomas told me that it is now a sign of a different kind of overconsumption – food.[fn6] ‘We’re getting people developing end-stage liver disease purely because of their diet and lifestyle,’ she said. ‘Unless we find a way to change people’s eating habits, it’s going to be one of the biggest problems of the twenty-first century.’

Newer studies are showing that visceral fat’s malevolent effects stretch even further into the body. For people in the red or dark red zones, these fat cells can even gather in the lungs, impeding their ability to fully fill with air, while over time they also reach the thymus, a thyme-leaf-shaped miniature organ that sits in the centre of your chest and plays a vital role in generating and training new immune cells. Geroscientists have found that for many people, by our 40s, our thymus has already become so clogged up with visceral fat that just like the ailing liver, it starts to shrink – something they call ‘thymic involution’. If this continues, then by the time we hit 70, the thymus has lost so much function that the immune system is on the brink of collapse, making us 80 per cent more likely to die of an infection or cancer within the next two years.

But the reason why these fat cells are much more damaging than subcutaneous fat is because they are extremely active, communicating with and hijacking other bodily processes. Their presence over time has been linked to a greater risk of abdominal cancers because they squeeze neighbouring cells for space, causing damage by depriving them of oxygen. They also release a continuous stream of inflammatory proteins and hormones in the bloodstream, toxic messengers that geroscientists have associated with scarring and loss of elasticity in the heart, and even brain shrinkage. I discovered one particular study that linked an increase in visceral fat to a greater risk of dementia due to the stream of inflammation being transported from these fat cells, via various blood vessels, into the brain. One defining image from the paper lingered in my mind, contrasting brain MRI scans of two 61-year-old women, one of whom had significantly higher levels of visceral fat. Compared with her counterpart, her brain had shrunk so much that there were visible hollow regions within her skull, a horrifying thought.

Visceral fat’s final trick is that if you gain enough, it becomes deliberately harder to get rid of. If you’re in the red or the dark red zones, it starts to inhibit something called ‘lipolysis’, a chemical reaction that the body uses to burn fat cells as energy, making you ever more vulnerable to gaining more and more fat. According to Thomas, the good news is that everyone, including me, can easily prevent ourselves from getting to this point. Either by cutting down your daily calorie intake or increasing the amount of exercise you do – or ideally both – you should begin shedding significant amounts of visceral fat within weeks or months. ‘With pretty much everything you do, you’re going to lose the bad fat first,’ she said. ‘We once did a study where we got a group of women to do more weekly exercise through running or going to the gym or playing sport, and after a couple of months, they’d lost 25 per cent of their visceral fat. Their ratio of fat to muscle, and risk factors like blood pressure and cholesterol, were much better.’

The issue, though, is that many of us are mostly oblivious to the fact that we’re stealthily accruing dangerous levels of visceral fat, which is why conditions such as fatty liver are often described as silent killers. In my case, going up two waist sizes in the space of a decade was a key red flag, but this metric isn’t always a reliable indicator. Thomas showed me a study of 30-something males, all of whom had a 33-inch waistline, yet their visceral fat levels ranged from 1.65 litres (green) to 6 litres (red). However, there are some guidelines – people who are naturally more slender tend to be at greater risk of storing fat viscerally, because their subcutaneous fat cells have less capacity, something commonly dubbed the ‘skinny fat’ or ‘TOFI’ (thin on the outside, fat on the inside) diagnosis.[fn7] More generally, men are also known to be more at risk because while the male physique is naturally more muscular, women are more innately programmed to store subcutaneous fat and have greater reserves to fill before they begin storing visceral fat.[fn8]

So what can we do? Specialist MRI scans, previously only used in scientific research, can alert us to the presence of dangerous levels of visceral fat and are beginning to become available to the public. But as I’d found through speaking with Childs and from my visit to Hooke, the overriding problems lie with our eating habits and the modern food environment.

Over the course of this book, we’ll discover 10 different categories of nutritional stress that drive degenerative ageing.


	Metabolic stress, otherwise known as the impact on our body from consistently consuming an excess of calories.

	The formation and ingestion of toxins called AGEs due to sugar consumption, and cooking methods like frying and barbecuing.

	The impact on the immune system from consuming an excess of saturated fat, added sugar and synthetic additives within ultra-processed foods, at the expense of whole foods.

	Deficiencies in key micronutrients such as vitamins, minerals and trace elements.

	A high dietary acid load, created by an imbalance of acidic foods (e.g. protein, salt and ultra-processed foods) to mineral-rich foods (leafy greens, fruits, vegetables and herbs).

	Too few beneficial fats such as omega-3s and omega-9s, compared with saturated and trans fats.

	Too few beneficial plant chemicals known as bioactive phytochemicals.

	Too little fibre, accelerating gut and immune ageing.

	Hidden vulnerabilities to different dietary patterns or stimulants like caffeine due to gene variants we carry in our DNA.

	The timing of when we eat, and how many of us consume most of our calories at the wrong time of day.



To start with, we’ll focus on how degenerative ageing is accelerated by the first of these 10 categories of nutritional stress: metabolic stress. As writers like Chris van Tulleken have highlighted, many of us are straying from Mediterranean ideals because our food system has become overpopulated with ultra-processed foods. The issues with these foods when it comes to ageing are twofold. Many of them are abnormally energy-dense, to an extent that our bodies are not designed to expect – if you have a whole pizza for dinner, for example, that’s typically in the range of 1,500 calories, well over half your total energy needs for the day.

But even more importantly, not all calories are equal. Your body will metabolise or burn 800 calories of pizza very differently to how it metabolises 800 calories of celery for instance. One of the issues with almost all ultra-processed foods, as well as common sources of refined carbohydrates like white bread and white rice, is that they’re essentially fast calories. If you think of the constituents of a burger, or the white flour used to make everything from pizza dough to pasta that has been obtained by heavily milling and stripping grain of its original fibre, these foods have all been to some degree pre-digested. This means that your body has to work much less harder than it expects to access that energy. If I chomp through 800 calories of celery or 800 calories of protein, I’m only absorbing a proportion of that, but when it comes to 800 calories of chocolate, my cells are not only getting closer to the full hit, they’re getting it really quickly, before my biology has time to react. Because of this, ultra-processed foods and refined carbohydrates override our natural satiety systems, pushing us to overeat.

I first began to appreciate this concept when I interviewed the University of Cambridge professor Giles Yeo for the Guardian about his book Why Calories Don’t Count. For me, this realisation of how fast calories essentially hack our metabolism and appetite is one of the powerful explanations for how so many of us end up accumulating visceral fat, and ultimately, diseases like obesity, type 2 diabetes, fatty liver disease and even some dementias. As I began researching this book, I began to realise that a number of the aspects of ageing that we’ve long assumed to be naturally programmed, such as the steady decline in muscle and brain volume many of us start to experience as early as our 30s,[fn9] may actually be a consequence of years of accumulating metabolic stress, just like middle-age spread.

We now suspect this, because over the past decade geroscientists have been carrying out increasingly detailed studies on a semi-nomadic tribe called the Tsimané, who represent one of Earth’s last remaining hunter-gatherer populations. Living on the banks of the Maniqui, a river that flows through the Amazon Basin in northern Bolivia, the Tsimané offer a window into our past, living as they do through foraging, fishing and farming. The elderly Tsimané show few signs of the typical ailments of old age, whether cardiovascular disease, diabetes or cognitive decline, and little change in body composition or loss of muscle mass.

These observations were backed up by tests, such as CAC (coronary artery calcium) scans, a way of assessing the calcium deposit building up within the arteries, a marker for heart attack risk. While the vast majority of Brits and Americans over 75 have some degree of calcium blockage, 65 per cent of Tsimané people in that age bracket were found to have no calcium deposits at all. Biologically, their hearts appear to be at least 25 years younger, while the same also seemed to be true for their brains. Zero cases of Alzheimer’s disease have been recorded across the entire population, while the majority of Tsimané in their 70s display little change in brain volume.

Their secret? Living approximately 100 kilometres by boat from the nearest town, the Tsimané have zero access to processed foods. Instead, their diet comprises 70 per cent fibre, with the remainder being lean protein from fish and birds. Their daily energy intake is a modest 1,700 to 2,300 calories.

Many would argue that this is how humans are truly designed to eat.




CHAPTER 2

THE LONGEVITY SWITCH

You probably aren’t aware of your mitochondria, tiny bean-shaped batteries found in every cell in your body, but you couldn’t exist without them.

Mitochondria carry out the unheralded task of converting food into the energy that powers our organs and tissues, enabling us to move, think and carry out all the activities of daily living. They are quite astonishingly productive, generating up to 65 kilograms – the weight of a leopard – of the energy molecule ATP every single day through a chemical reaction called oxidation.

Oxidation, however, is a double-edged sword. It leaves a trail of waste in the form of violently unstable chemicals called free radicals, which represent the exhaust fumes of human energy production. Through sabotaging DNA and important proteins, changing their shape and function, free radicals inflict repeated damage on every cell in our body. Neutralising them with antioxidants and patching up this damage are among a cell’s most important daily tasks.

With this in mind, it becomes easier to understand why consuming too many calories, and particularly fast calories, ages your body. Your mitochondria generate ever more exhaust fumes, with the resulting oxidative damage representing one of the primary drivers of ageing. Not only that, but just like physical machinery, hard-working mitochondria also break down faster and need replacing. In our youth, the body is perfectly adept at doing this, but as we age it gets less efficient at generating replacements. As we get older, we’re more likely to be burning excess calories with tired mitochondria, generating less energy and more waste.[fn1]

The point of telling you this is because degenerative ageing is characterised by a complex network of biological events, with mitochondrial dysfunction and oxidative damage being just two of them. When I began my research into the connection between nutrition and how we age, I came across a fascinating if obscure paper, first published in 2013 and then updated a decade later, called ‘hallmarks of ageing.’ It was filled with arcane terms such as ‘loss of proteostasis’ and ‘disabled macroautophagy’, but it essentially offered the closest thing we have to a blueprint for how ageing plays out at a microscopic level.

As well as highlighting our diminishing ability to replace mitochondria, this blueprint explained how DNA becomes less stable across the decades. This can be measured by GrimAge, as well as other by biological ageing tests that attempt to estimate your real age by measuring the length of telomeres. These protective caps, sometimes compared to shoelace tips, sit on the ends of our chromosomes, shielding them from degradation, but over the course of our lives they steadily wear away. As our DNA loses stability, the body’s ability to sense and respond to key nutrients in our diet such as proteins, sugars and fats becomes less efficient, while stem cells become ‘exhausted’ and less capable of springing into action to regenerate damaged tissues. As a result, all our cells simply become more sluggish at recycling and repairing.

Most of this happens at a level that we’re not consciously aware of, but according to some geroscientists there can be a handful of tell-tale signs. Growing fatigue or brain fogginess can be a signal for underlying mitochondrial dysfunction, while feeling persistently spiky and argumentative can reflect another, often misunderstood hallmark of ageing – chronic inflammation. When we think of being inflamed, it tends to be acute inflammation that comes to mind, such as the redness or soreness in your skin after an injury, but the chronic form reflects a progressive rewiring of your immune system. Rather than acting with precision to kill pathogens or cancerous cells, it begins chasing shadows, persistently reacting to threats that aren’t actually there. This overreactivity is noticed at a subconscious level by your brain, which starts looking for confrontation – some scientists have even provocatively suggested that chronic inflammation is at the heart of much of the violence and aggression in the world.

Inflammation can also be spread through our body by visceral fat, and a particularly unusual population of cells. These are known as senescent or ‘zombie’ cells, because instead of replicating or dying off like normal cells, their entire metabolism changes, typically in response to some kind of stress – and they simply linger on, spewing out inflammatory molecules. Interestingly, some senescent cells are designed to exist in your body for a reason: they play vital roles in promoting wound healing, act as a natural brake against the formation of cancers[fn2] and even help drive an unborn baby through the birth canal in the last five days of pregnancy. The problems show up when you accumulate too many of them.

Oxidative damage can push cells to become senescent, and over time, this initiates a chain reaction. The inflammation generated by senescent cells can damage their neighbours, causing them too to become senescent, and this way, senescence can spread from cell to cell like a mouldy piece of fruit which ultimately corrupts the entire bowl. Geroscientists have estimated that once you exceed a certain threshold – in the region of one senescent cell per 10,000 normal cells – new senescent cells are being created so frequently that entire organs gradually become inflamed and you start to develop more visible signs of accelerated ageing.

Just like all the hallmarks of ageing, the formation of senescent cells can be exacerbated by each of the 10 forms of nutritional stress. They have become a growing topic of concern within the world of geroscience as they’re linked to some of the most visible signs of accelerated ageing, particularly in the under 50s. An excess of senescent cells in the placenta can create greater risk of a pregnancy condition known as preeclampsia, senescent cells forming in the ovaries have been directly linked to rising rates of miscarriage and infertility, while researchers at clinics treating people with fatty liver disease have taken liver biopsies that reveal the presence of senescent cells everywhere, driving inflammation and scarring. Over time, the increasing proliferation of senescent cells throughout the body drives everything from impaired gut health to a greater risk of cancer, heart disease, stroke, frailty and dementia.[fn3]

The primary way of halting any of these hallmarks of ageing in their tracks is to limit the amount of metabolic stress we’re inflicting on our body, by getting our calorie intake closer to our resting metabolic rate. As we’ll see, doing this essentially redresses the balance between damage and repair, something that is mediated in every single one of our cells by a very special switch.

First discovered some 30 years ago, geroscientists have come to realise that this switch plays a disproportionately large role in how long we’re likely to live.

The discovery of the ‘longevity switch’ is now viewed as a seminal breakthrough in the study of ageing, but without the dogged perseverance of a much-maligned middle-aged scientist, it may never have been found.

In the early 1990s, some of the most distinguished luminaries at the University of California, San Francisco (UCSF), were focusing their attention on genes. The Human Genome Project, a 13-year, $3 billion global collaboration that would ultimately sequence the complete genetic material of a human being for the first time, had recently been launched. The quest to understand the complex relationship between genes and chronic diseases was considered a laudable scientific endeavour.[fn4] The mystery of why humans and other species age, a seemingly intractable and futile problem, was not.

So the determination of an earnest 30-something called Cynthia Kenyon to identify a secret mechanism that controlled ageing attracted a mix of amusement and outright scorn within the corridors and halls of UCSF. Well-meaning colleagues coaxed and cajoled her to seek out a better-respected line of research, while others simply made her the butt of their jokes. Kenyon became familiar with the taunts that her fascination with ageing was linked to a desire to erase her wrinkles and reverse the greying of her hair.

Three decades on, Kenyon is one of the world’s most distinguished geroscientists and president of ageing research at a Google-backed startup called Calico Labs, which aims to find new ways of extending human lifespan. When we met, she had just received a prestigious lifetime achievement award from the British Society for Research on Ageing for her role in catapulting ageing science from obscurity to the mainstream. But looking back, she admitted there were times when she was close to giving up.

‘Ageing in the early 1990s was a real scientific backwater,’ Kenyon told me. ‘It was a swamp. No one wanted to put money into it, and the perception was, if you wanted to study it, you were probably a really bad scientist. So people were always sneering at me, and it was hard to live with that. But I kept thinking, “I can’t see anything wrong with my ideas.” So since then, that’s become my moral. If everyone hates it, but you can’t see anything wrong with it, just try it.’

Kenyon was inspired by the theory of evolution. It only takes a glance at average life expectancies across the animal kingdom to see that there is extraordinary variation in the rate of ageing, both within and between different species. Small dogs such as the Yorkshire terrier can expect to live up to three times longer than much larger dogs like Great Danes. Elsewhere the differences become even more profound. Within the turtle family, a snapping turtle can live up to 45 years in captivity, yet the Galapagos tortoise can happily plod its way to 175, more than twice the average human life expectancy. The same is also true for even the biggest creatures on the planet. Killer whales have a maximal lifespan of 60 to 90 years while bowhead whales, living in the same chilly Arctic waters, have been known to reach their 268th birthday.[fn5]

Looking at these patterns, she formed an unshakeable belief that there must be some sort of inner thermostat within every animal, capable of turning the rate of ageing up or down. If we could figure out how to access it, we might be able to adjust our own ageing trajectory.

But where to begin? Kenyon started with a species of tiny worm called Caenorhabditis elegans, which shares a remarkable 75 per cent of its DNA with humans.[fn6] Just one millimetre long, C. elegans lives for 18 to 20 days, cruising in lazy arcs around the surface of specially prepared laboratory dishes. To her fascination, she noticed that even within this brief lifespan, elderly worms still displayed their own unmistakable signs of ageing, becoming visibly stiff and sluggish in their final days. ‘I sat there feeling quite sorry for them,’ she laughed.

Aiming to adjust their natural rate of ageing and lengthen their lives, Kenyan and her students began making experimental tweaks to the worms’ DNA. Through sheer chance, they discovered that introducing mutations into two worm genes – called daf2 and daf16 – enabled C. elegans to better recover from age-related damage, enabling them to live up to 10 times longer than normal. It was such a remarkable breakthrough that she dubbed them the ‘genes from the fountain of youth’.

It turned out that Kenyon had stumbled upon an ancient evolutionary system that exists in varying forms across the animal kingdom, driving extreme differences in lifespan. The reason why bowhead whales are capable of living to almost 300 is because their bodies have a remarkable ability to keep repairing and rejuvenating their cells and organs over and over again, giving them a greatly elongated youth and middle-age. While the daf2 and daf16 genes do not exist in humans and other mammals, Kenyon has been able to show that they do have an equivalent, a biological switch called the insulin-like growth factor-1 (IGF-1)/mammalian target of rapamycin (mTOR) pathway.

It was the longevity switch she had been searching for.

The name may be convoluted, but IGF-1/mTOR is of fundamental importance to our existence. As well as a switch, some have compared it to a traffic light that flicks between two settings: growth and repair. When activated, in ‘growth mode’, it promotes the continued growth and replication of every cell type in the body – muscle, bone, cartilage, organ tissue, immune cells, fat cells and many more – enabling us to first develop from tiny babies to fully grown adults, and then maintain our bodies for as long as possible. But this switch also plays an equally vital role during the times when it’s suppressed. In ‘repair mode’, it promotes the clearance of excess free radicals, the repair of DNA-driven oxidative damage and the recycling of damaged cell components. Proteins that have changed shape and become toxic are degraded and removed, defective mitochondria are replaced and cells showing signs of senescence are forcefully cleared away, these being among the many unsung tasks that are vitally important for preventing degenerative ageing.

Since Kenyon’s initial discovery in the late 1990s, geroscientists have learnt that the main issue is when the switch is kept chronically active, something that promotes excessive, abnormal growth. This leads to the creation of large amounts of visceral fat tissue, overactive immune cells producing surplus inflammatory molecules, and a heightened risk of abnormal cell growth or cancer.

Just like daf2 and daf16 in Kenyon’s worms, genetic differences can change how this switch behaves, which in turn has profound implications for lifespan. It turns out that the reason why small dogs typically live longer than large dogs is because they carry subtly different copies of key genes that prevent the longevity switch from being overactivated, limiting their growth but decreasing their risk of cancer fourfold. Remarkably, the same also applies in humans. A small proportion of the population – probably less than 1 per cent, although the exact figure is unknown – also carry genetic variants that prevent overactivation of the switch, and since the late 2000s, studies have repeatedly shown that this leads to a longer healthspan and lifespan. When geroscientists have examined the Ashkenazi Jews – a demographic known for their high prevalence of so-called ‘super-agers’, who reach their mid-80s without ever developing cancer, diabetes, cardiovascular disease or cognitive decline – many carry a genetic variant that impacts this switch, a trade-off making them shorter on average but lowering their risk of disease.[fn7] Similar findings have been seen among long-lived families in the Dutch city of Leiden.[fn8]

So what about the rest of us? While we probably don’t carry these longevity genes, it turns out that the longevity switch is also directly linked to our eating patterns. It’s capable of detecting nutrients such as sugars, fats and proteins in our diet, and it’s also activated by a hormone called insulin, which is released into the bloodstream by the pancreas in response to eating. One of the reasons we put our bodies under metabolic stress is because ultra-processed foods and fast calories don’t leave us satiated and so we’re often subconsciously consuming food on a near continuous basis, from the moment we wake till bedtime. Such incessant eating basically hacks the longevity switch, keeping it chronically overactivated, which leads to the growth of more visceral fat tissue and more inflammation, and because the switch simply doesn’t get enough of a chance to activate repair mode, the accumulation of oxidative damage. ‘I tell people, when you are eating, you are growing, but when you’re not, you are repairing,’ said Eric Verdin, president and CEO of the Buck Institute for Research on Ageing.

The Italian geroscientist Luigi Fontana, a professor at the University of Sydney, also neatly summarised the issue when I called him to discuss the topic. ‘Most of us wake in the morning, start to eat, then just continue, all day long,’ sighed Fontana, who then went on to suggest that this continuous non-stop eating is ultimately worse for our health than even smoking or alcohol. ‘People don’t realise that more cell growth leads to more random mutations in your DNA, and therefore a greater likelihood of cancer,’ he explained.

Fontana told me that this ultimately pushes our bodies into a toxic cycle that greatly accelerates degenerative ageing, increasing our cancer risk and inhibiting our ability to self-repair. Because our cells are constantly being bombarded with a continual stream of insulin,[fn9] often through a consistent intake of fast calories, this also leads to a phenomenon called insulin resistance,[fn10] whereby the pancreas starts having to produce higher and higher insulin spikes to get the body to react in the same way. According to Fontana, when people develop pre-diabetes and then type 2 diabetes, they have typically spent 10 to 15 years in a state of insulin resistance. While doctors typically focus on the damage done to the pancreas, the impact of the longevity switch being permanently overactivated by a continual overload of insulin has by this point accelerated degenerative ageing across their organ systems.

But there’s a simple solution. Verdin says that if we simply compressed all the day’s eating into 12 hours, and gave our body the other 12 hours to focus on repairing, we would undoubtedly age much better. We would also likely be consuming fewer calories, and less metabolically stressed. In fact, if you look at some of the planet’s longest-lived populations, there tends to be a broad theme – they probably ate less than you. One of the best examples of how eating patterns can impact lifespan, both good and bad, can be seen in the world’s most famous longevity hotspot: Okinawa.

For more than half a century, long lifespans and Okinawa have been closely entwined in the popular imagination. A designated Blue Zone – an area with a high concentration of centenarians – this group of more than 150 islands stretching out from Japan’s south-westerly coast and into the East China Sea has spawned a hit Netflix documentary and a string of bestselling books. Yet Okinawa has also long been harbouring a dirty secret.

Just like the Tsimané, elderly Okinawans grew up eating what geroscientists characterise as a low-calorie but nutrient-dense diet. It’s estimated that the average Okinawan over 80 has spent most of their life consuming just 1,800 calories a day,[fn11] 15 per cent less than the average person on mainland Japan and 40 per cent less than the average American of a similar age. Similar findings have been recorded for the diets of Sardinia’s centenarians, as well as the 9,000 Seventh Day Adventists in the Loma Linda area of California, North America’s only Blue Zone.

The diets of their children and grandchildren in Okinawa, however, are radically different. Ironically, just as epidemiologists were first discovering Okinawa’s remarkable prevalence of centenarians in the 1970s, a nutritional shift was taking root in island life. For generations, the humble sweet potato had been the staple food in the Okinawan diet, but it had begun to be displaced by comparatively nutrient-poor, fast-calorie alternatives such as white rice and white bread imported from mainland Japan. American fast-food brands were also establishing a growing presence on the islands, and just like the rest of the planet, the shift from whole to ultra-processed foods and near continuous consumption had begun.

When I interviewed Okinawa’s longevity researchers, they told me that by the late 2000s stark changes were already visible, particularly in the under 50s, who had proven more susceptible to changing nutritional patterns. One survey of 1,000 middle-aged Okinawans showed that 44 per cent were obese and the majority had significant levels of visceral fat. It’s all meant that in the last two decades, Okinawa has seen the emergence of what statisticians call a bimodal curve: while the very oldest are still living very long, the middle-aged and the young are dying far sooner than before.[fn12] By 2030 it may no longer be accurate to describe Okinawa as a Blue Zone.

In many ways, what’s taking place in Okinawa is a particularly acute example of the longevity switch in action. Today, ultra-processed foods make up 50 per cent of the average diet in the UK, and 76 per cent in the US. Across the world, there are potentially billions of people for whom the longevity switch is primed more towards growth than repair, driving degenerative ageing.

But this doesn’t just begin in adulthood. These processes have a cumulative impact over many years and decades, with some of them starting before we’re even born.
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