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This is for you





Happiness – it’s a gut feeling






Preface

How are you?

‘Hi. How are you?’

You’re asked this often; the same familiar pattern of saying hello.

‘I’m great, thanks! How about you?’

You say, ‘great!’ or ‘good!’ even on those days when you don’t feel particularly great, or good, or fine. It’s a reflex response more than sharing how you truly feel.

But really, though. How are you?

Like a jigsaw puzzle, your life is made up of many thousands of days. Imagine each day as a jigsaw piece coloured by your mood. Uplifting happy days in vibrant orange and jazzy yellow. Sad days in muted blue. Days where you’re tired, low and running on empty in grizzly grey. Now step back from your theoretical jigsaw puzzle and take a look. What colour makes up most of the pieces?

Your happiness baseline is your default mood setting – where you find your mood settling after highs or lows. It’s also closely related to your emotional balance too; how you handle life’s bumps without losing control and veering off the road. Raising your baseline happiness and your emotional stability is the key to contentment in life, rather than chasing the extreme but less frequent highs of, say, relaxing on holiday or going to a once-in-a-lifetime event.

Forty per cent of why you feel happy or not is down to your genes.1 The rest is influenced by where you live, your life experiences, your relationships with friends and family and now – based on the latest scientific research – what you eat too. This is where your gut-brain connection comes in.

Your gut and your brain are intricately and powerfully connected. What you feel in your mind, like your mood and emotions, you can often feel in your gut too. We’ve been casually talking about it for far longer than you might think.

You get butterflies in your stomach when you’re nervous about giving a presentation at work.

You feel punched in the gut if your partner breaks up with you out of nowhere.

When you buy a lottery ticket, you get a gut feeling that this time, you’ll win. Even if it’s only a fiver.

Or you might listen to your gut instinct to trust someone you only just met.

The latest revolutionary science is now uncovering just how much this relationship between your gut and your brain goes the other way too – how your gut communicates with your brain, influencing your mood, happiness and emotional stability.



	When you’re hungry, you get tired and angry.

	When you’re on a sugar rollercoaster, your emotions are all over the shop.

	When you don’t eat well, you’re irritable and sluggish.

	When you’re stressed, you dive for the biscuits and chocolate.

	When you’re running on coffee fumes all day, you feel anxious and wired.




Sounds familiar?

Your gut and your brain are constantly talking to each other. And it’s your gut that’s the chatty one. Ninety per cent of your gut-brain talk is your gut communicating to your brain.2

Your gut is more like your brain than you might realise.

Like your brain, your gut produces molecules that shape your mood.

Like your brain, your gut is a hub of neural activity, housing an extensive network of nerve cells called neurons, known as your enteric nervous system.

And like your brain, your gut is a hormone command centre releasing hormones that influence how your body works, like how full or hungry you feel.

Not only that – your gut is also home to your gut microbiome – a newly uncovered vast and complex community of microorganisms that are fundamental to your health and well-being. Your gut microbiome is involved in every aspect of your health, including your brain – influencing your mood and how well you think.

Feed your gut, feed your brain

Our medical system has separated the mind from the body, going all the way back to a philosopher in the 1600s called René Descartes. Descartes was also a mathematician and scientist, and dedicated much of his life to studying medicine. He insisted that the mind and the body are so different that it’s impossible that they work together, that the brain is unconnected and separate from the rest of the body. A concept that’s been surprisingly persistent across the centuries.


‘The difficulty is not merely that mind and body are different. It is that they are different in such a way that their interaction is impossible.’

René Descartes



The brain and the body aren’t simply strangers tethered by fleshy neck muscle alone. Descartes’ philosophy, however, has left its mark. Even the language we use reinforces the brain and body as distinct and different. We use phrases like ‘mental health’ and ‘physical health’, rather than just ‘health’. Problems with the brain are still often treated separately from the rest of the body. Thankfully, there’s now a growing understanding of how important the gut-brain connection is in both health and disease where disruptions in the gut can manifest as symptoms in the brain and vice versa. Signs that the two are intricately related. For example, up to 80 per cent of people with Parkinson’s disease also have constipation, a symptom that can appear as much as twenty years earlier than other warning signs.3 And a third of those with irritable bowel syndrome also have depression and anxiety.4

Disruptions in your gut-brain connection can manifest in various ways beyond noticeable digestive symptoms – like your mood, energy and brainpower. Scientists are rapidly bringing to light how the trillions of microorganisms that live in your gut, called your gut microbiome, influence your health too. They aren’t simply bit-players in your digestion – they have main-character energy, producing special molecules that traverse your body like explorers navigating a complex maze without a map. These molecules influence every aspect of your health, including your brain, playing a role in your mood, your emotional stability and how well you think and problem-solve. Twenty years ago, we didn’t even know the microbiome existed. Now, it’s recognised by scientists and clinicians as a fundamental pillar of health. You wouldn’t be the same without it.

The secret to understanding your gut-brain connection is recognising its two-way nature. No longer is your brain separate from the rest of your body. And no longer is health ‘physical health’ alone. By changing what you eat, you support your gut and gut microbiome to function at their best, providing your brain with the nutrition it needs to thrive – to think fast and clearly. To have more energy and feel happy. But we shouldn’t ignore the power of the brain – your thoughts and your feelings. Your brain also exerts influence over how well your digestion works. When you’re stressed, your digestion can slow down, but for others it can speed up – needing to urgently dash to the loo. And your thoughts and emotions can have a powerful influence over what foods you choose to eat. Your gut-brain connection – it’s a two-way street.

How’s your gut-brain connection doing?


The Gut-Brain Quiz

For each of the following questions, score 1 for yes, 0 for no.


	Is the shape of your poo either a smooth sausage, or a sausage with cracks?

	Do you ‘go’ between three times a day and three times a week?

	Is your poo dark brown?

	Does your poo exit smoothly and easily?



For each of the following questions score 0 for yes, 1 for no.


	Do you often get stomach pain, or pain when you try to ‘go’?

	Do you often get other uncomfortable gut issues like being bloated all day or frequent, terrible-smelling farts?

	Do you often feel sad or down?

	Do you struggle to concentrate and think well?

	Do you feel tired often?

	Are you stressed often?

	Do you struggle with craving certain foods?

	Do you feel anxious or worried a lot?



Score:

12 I’m unstoppable!

10–11 I feel kinda all right for the most part

8–10 Hmmm. Meh.

5–7 I’ve had better days.

0–4 I’m really struggling.


In the pages that follow, I’ll share with you the latest science of how food, your gut and your gut microbiome can influence your whole-body well-being. There are two actionable sections – the first is called ‘Eating for Your Gut-Brain’, which guides you on how to rewire your approach to healthy eating, and this is followed by ‘The Genius Gut Method’ with 10 hacks on what and how to eat to boost your happiness, brainpower and to feel amazing.


This quiz is not a substitute for professional medical advice, diagnosis or treatment. If you’re struggling with your gut or mental health please see a healthcare professional. Please note that while what and how you eat can support your mental well-being, this shouldn’t replace or delay seeking mental health guidance or taking prescribed medication.

If you have a condition, syndrome, disorder or disease – you may have unique needs that I unfortunately can’t cover in this book. If you have a condition, disorder or disease, please talk to your healthcare professional for advice.





Part One



GUT-BRAIN TALK




1. Your Genius Gut

What is your gut?

If I ask you where you think the gut is, what springs to mind? When we talk about the gut, we tend to think only about the stomach and the intestines. Your gut, however, starts at your mouth and carries on all the way down to your bum. It’s the whole thing! In simple terms, it’s a long hollow twisting tube. You put food in one end, and out comes the waste at the other.

Your digestion can kick-start into action before food has even reached your lips. Hunger strikes and it’s time to refuel. Your stomach muscles and intestines start contracting, their movement making the rumbling sound you hear when your stomach gurgles with hunger. Your gut-brain connection is already at play, signals pinging back and forth between your gut and brain like a well coordinated dance. Your brain says – it’s time to eat.

As food arrives in your mouth, the mechanical action of chewing helps to pulverise and smush it into smaller, more manageable pieces. Enzymes in your saliva break down the starchy sugars too, before it slips down your throat like going down a slide at a waterpark.

It arrives in your stretchy muscular sack of a stomach. Your stomach is full of acid – it’s more acidic than lemon or vinegar. The stomach acts a bit like a washing machine, churning and sloshing your food in acidic liquid. The dual action of acid and slop-slapping mechanics work to further break down what you’ve eaten into a thick fluid.
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Figure 1. Your digestive system
The stomach slowly empties its contents into your upper, or small, intestine. Small being that it’s narrower than your wider large intestine that’s lower down, but in fact it’s actually the longest part of your gut. Your upper intestine measures about 6 metres, intricately and neatly tucked in your insides, and is where 90–95 per cent of the nutrients from the food you eat are absorbed into your body. For what’s effectively a long narrow pipe, it’s hard to believe that it can do such a big job. But looks can be deceiving. Your small intestine has the absorptive area the size of a tennis court!

Your small intestine pushes and squeezes food down the pipe rather like how toothpaste is squeezed out of a tube. Along the way your gallbladder, liver and pancreas help out with breaking down the food into smaller parts, so that it’s easier for your body to absorb the nutrients it needs. Your pancreas is a long gland shaped like a flat pear and about the size of your hand which releases digestive juices to break down proteins, carbohydrates and fats. Your liver makes bile, a yellow-greenish liquid that is stored in the gallbladder, where it can then be released into the small intestine to help break down fats.
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Figure 2. Your gut barrier lining
All along your intestines there’s a thin lining that acts as your gut barrier. It’s your internal skin protecting you from the murky matter within – the contents of your intestines. It acts as the gatekeeper that identifies which helpful molecules can pass through and into your body – like the nutrients from food – while keeping the harmful bad guys out, or even just stuff getting where it shouldn’t. Your absorbed nutrients are then carried away, mostly to your liver first. Your liver acts like a processing factory, before distributing them to parts of your body to store or use.

Back in your small intestine, any left-over bits of food that you can’t digest or absorb make their way to your lower or large intestine – the final 1.5-metre stretch. Your large intestine’s job is to act like a sausage-packaging machine. It draws out the left-over moisture from the slushy mix, packs it down neatly, and pushes it in the form of a well-presented poo towards your back door. That’s all your large intestine was believed to do. But it’s also home to most of your gut microbiome. And what you weren’t able to digest or absorb yourself, well, it’s quite another matter for your gut microbiome. We’ll dive into that later.

Your gut working properly is important because your body needs nutrients from what you eat and drink to work at its best. It helps you to break down and absorb proteins, carbohydrates, fats, vitamins and minerals to use for energy, growth and cell repair.


Proteins

Your body uses protein to build and repair, particularly your muscles and bones. There are many types of protein, each made up from differently put-together protein building blocks called amino acids. There are 20 amino acids, and they act rather like Lego bricks – you can make a different model depending on how those bricks are arranged or which bricks you use. Your body can produce some of these amino-acid building blocks itself, but there are nine essential amino acids that must come from the food you eat. High-protein foods are meat, poultry, fish and seafood, eggs, dairy, nuts and seeds, beans and legumes.

Carbohydrates

Fibre, starches and sugars make up carbohydrates. Carbohydrates are found in fruits, vegetables, grains and dairy. Your body uses carbohydrates for energy, and this is particularly important for your energy-hungry brain. Simple carbohydrates found in refined grains and sugary foods are digested rapidly and have the potential to dump quick bursts of sugar into your bloodstream. Complex carbohydrates found in fruits, vegetables and whole grains are digested more slowly, slowing the release of sugar into your body.

Fibre

While fibre is a type of complex carbohydrate, as it’s a key feature of this book it’s getting its own little section here. After all, not all superheroes wear capes. Fibre is the plant roughage from whole grains, fruits, vegetables, beans, legumes, nuts and seeds. You can’t digest fibre yourself – your body can’t digest or absorb it. Instead you need your gut microbiome to help with that. Fibre isn’t just one thing either, there are lots of different types of fibres.

Fats

Like protein and carbohydrates, there are different types of fats, too, that can have different effects on your health. Some are less healthy for your heart while others are protective. You can find fats in fat-rich foods like avocado, salmon, extra virgin olive oil and canola oil that help your health. Cheeses tend to be high in fats, but they seem to have a neutral effect on your health. Butter and fatty or processed meats like bacon, steak, hot dogs, sausages and meat pies are less healthy fat-rich foods. Fats provide essential fatty acids that are critical for your cell membranes, particularly in your brain and nervous system. Certain vitamins, like vitamins A, D and E, are better absorbed with the help of fats.


Why is your gut genius?

Your gut is the portal through which your body is supplied with the energy and nutrients you need to survive. It digests and breaks down the food you eat through a complex dance of enzymes, acids, moving muscles and much more. It shields you from its contents, while carefully extracting helpful molecules and nutrients and passing them safely into your body. It’s home to your second brain, to 70 per cent of your immune system, and to your gut microbiome. It’s directly linked with your brain, and able to produce hormones and molecules that influence your appetite, mood and energy.

It’s so genius that it can work more independently from the rest of your body than your other organs. If your brain is the reigning monarch of a country, and your organs make up the different land areas, then your gut is the favoured region with the most independence to make its own decisions while remaining loyal to the central authority (your brain).

How do you know how healthy your gut is?

Gut health is your gut functioning at its best. It’s where there’s no disease or disorder, no gut symptoms, and a healthy gut microbiome. If your microbiome is unhealthy, you’re likely to feel the same too – from feeling sluggish to low mood, and often digestive problems as well.

There’s a free, easy way to keep tabs on how healthy your gut is, and that’s by lifting the toilet lid. Your poo.

If you’re a little awkward about poo, remind yourself that every single person on this earth does it, even the most impossibly glamorous movie star, and even the Kardashians.

What is poo?

If you thought poo was just left-over food, then think again. Your poo is only about a quarter solid matter. Three quarters of your poo is water helping to keep it nice and soft (and pain-free) as it exits your back end.

The solid part is made up of:


	25–50 per cent gut bacteria – both living and dead

	Left-over undigested food as protein, fibre, fat and a little carbohydrate

	Some of your dead body cells

	Dried digestive juices



Your poo’s shape, colour and how often you ‘go’ is a great way to see if your gut and your gut microbiome are in fairly good nick. If everything is working well, you’ll likely have a nice, smooth, solid, brown poo that easily exits. If you don’t, it’s likely a sign that your gut isn’t as healthy as it could be. So don’t be shy, take a regular look to see how your gut is doing.

How often should you ‘go’?

It’s healthy to do a poo between three times a day and three times a week – whatever’s your ‘normal’ in this range is right for you, even if that looks different from someone else’s.

What does a good poo look like?


	A smooth sausage or a sausage with some cracks in it

	Leaves your body smoothly and completely, with no pain

	Tends to sink, though floating poos can sometimes be a sign of a high-fibre or high-fat diet

	A brown colour
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Figure 3. Poo guide
What does an unhealthy poo look and feel like?


	Sudden change in how often you ‘go’ that lasts more than three to four days

	Poo that’s mushy and runny or hard pellets

	Discomfort or pain on going to the loo

	Even when you ‘go’, feeling like you haven’t gotten all the poo out, or taking a long time to ‘go’

	Red, black, yellow or green colour



Some of these can be a sign that you’re not eating enough fibre, and can easily be changed through what you eat. Sometimes though it can be a warning sign. If your poo looks red or black, and you haven’t just eaten some beetroot, this could be because of blood in your poo. This is a red flag symptom, and can be a sign of bowel cancer, ulcers or inflammatory bowel disease. Your healthcare professional can check if there’s an underlying condition and can give you advice on sorting any digestive issues. I know it might feel a bit awkward to talk about your loo habits to a stranger even if they are a doctor, but I promise you, healthcare professionals all talk about body parts, fluids, poo, blood so regularly that it’s a completely non-taboo topic – in fact we’re more upset if you leave anything out. It’s nothing we haven’t seen or heard before, and it’s a helpful, easy way for us to get a quick insight into how happy your gut is.

Why is poo brown?

The brown in your poo is from a pigment called stercobilin. Without it, your poo would be a pale beige colour. To help you digest fats in your food, your liver secretes a yellow-greenish liquid called bile into your small intestine via your gallbladder. Some of the bile breaks down into stercobilin, turning everything brown as it mixes in with your digesting food. When poo moves too quickly through your body, like when you have diarrhoea, the bile doesn’t have time to break down to stercobilin and your poo can look more yellow or green.

Constipation

Constipation happens when your newly forming poo moves too slowly through your large intestine, allowing your body to draw too much water out of it, making it hard and difficult to pass, often looking and feeling like small, hard mini boulders. You can also be constipated if you do a poo less than three times a week, or if you’re unable to get everything completely out. Being constipated occasionally is common and can usually be solved by changing what you eat and some of your lifestyle habits. Part Three covers tips on keeping your gut happy and helping you to ‘go’. If you’re often constipated or constipated all the time, visit your healthcare professional to help manage it and particularly if you’ve experienced unintentional weight loss, bleeding, or pain in your bum when you try to go. Constipation can be caused by a medical condition, but this tends to be rare.

Diarrhoea

You have diarrhoea when you have watery or mushy poos three or more times a day, or you ‘go’ more often than you normally do. This can happen for a number of reasons, including food poisoning or other infections, certain medications, anxiety, food intolerances and more. Infections from bacteria or viruses can irritate the lining of your gut, causing a flushing response with the release of fluids into your intestines increasing the amount of water in your poo and making it pass rapidly through. Food intolerances like lactose intolerance can interfere with how well nutrients are absorbed and may also cause diarrhoea, drawing water into your intestines. Some people also get diarrhoea when they’re anxious, releasing stress hormones that speed up their digestion so that they urgently need to ‘go’.

Bloating

Bloating is when your belly feels uncomfortably swollen as if you’ve gone up a waist size. It’s very common and a normal response that most people experience now and again, so it’s not necessarily something to worry about. You’re more likely to get bloated, for example, after a big meal, just before your period (if you get one), or when you feel stressed or anxious.

Bloating can be a problem when it doesn’t go away or gets worse. Being bloated can also be caused by having too much trapped gas, being constipated, or sometimes a food intolerance, allergy or a condition called irritable bowel syndrome where you have sensitive digestion.

Farts

When you eat or drink you can swallow small amounts of air that collect in your gut. Once the gas is inside you most of it needs to be released somehow, either up as a burp or down and out as a fart. The average person produces the equivalent of one large glass to four large glassfuls of gas and farts between 12 and 25 times a day, mostly in the hour after each meal. You also fart at night too when you’re in bed asleep, as your anal sphincter muscle relaxes making it easier for gas to escape. If you share the bed with someone, at least that person is asleep and farting, too.

Everyone farts. It’s entirely normal and is often a sign of a healthy digestive system, and particularly happy gut bacteria! When you feed your friendly gut bacteria the foods they love, they produce gas as a side effect. And that must go somewhere. Think of this extra fruity tooty release as a little like when a cat brings you a dead mouse as a present. It’s a sign of love. So let it go, let it flow.

Most farts don’t smell – but there’s that 1 per cent that do. We all know the ones, they burn the nostrils and can clear a room faster than lightning. Most of the time this tends to be due to the foods you eat. A compound called sulfur, found in foods like meat, eggs, cauliflower and sprouts, is broken down by some gut bacteria into a gas called hydrogen sulfide – and it’s this gas that smells like rotten eggs. If you naturally have more of these types of gut bacteria you’ll (unfortunately) produce more of this stinking gas than someone else. If you’re regularly dropping large stink bombs, though, it could be a sign of an imbalanced gut microbiome.


The Big Poo Review

A 2022 ZOE survey of over 140,000 people’s loo habits in the UK found that:


	On average people poo 1–2 times a day

	60 per cent of people poo after breakfast

	92 per cent of people poo between three times a day and three times a week, the healthy range of how often to poo

	20 per cent had constipation and this was more common in women than men

	No difference between how often men or women ‘go’, though men spend longer on the loo than women by nearly two minutes




What’s the gut got to do with it?


	Your gut is one long tube from your mouth all the way to your bum

	A healthy gut is where there’s no disease or disorder, no gut symptoms and a healthy microbiome

	Looking at your poo is a great way to see how healthy your gut is

	A healthy poo looks like a smooth or cracked sausage, is brown, comes out easily with no pain and happens between three times a day and three times a week

	An unhealthy poo is any one of the following: mushy or in hard pellets, not brown, causes pain or takes a long time to come out or doesn’t come out completely, or happens less than three times a week or more than three times a day

	Your gut is genius – it not only digests your food and absorbs the nutrients, but houses your immune system and gut microbiome, and is intimately connected with your brain






2. Your Gut Microbiome

What is your gut microbiome?

Living in your gut are 100 trillion microorganisms – tiny living organisms that are too small to be seen by the naked eye. That’s more microorganisms, or microbes for short, in your gut than there are stars in the Milky Way galaxy. Most of these microbes are bacteria. I know we’ve been brought up to think that all bacteria are bad, but lower the anti-bacterial spray and let me convince you otherwise. These bacteria, along with other microbes that live in your gut, like viruses, fungi and archaea, form your gut microbiome. A forgotten organ that we didn’t even know existed a few decades ago, yet is now recognised as instrumental to your health and well-being.


The terms ‘gut microbiota’ and ‘gut microbiome’ are often used interchangeably.

Gut microbiota

Your gut microbiota is a collection of microorganisms (or microbes for short) that includes bacteria, viruses, fungi and archaea that live mostly in your lower intestine.

Gut microbiome

The gut microbiome includes all the microbes that live in your gut, but also their genes, the stuff they produce and their interactions with your body.

Gut microbes

An abbreviated term to refer to the collection of microorganisms in your gut – they include bacteria, viruses, fungi and archaea.

Bacteria

Bacteria are microbes that make up most of your gut microbiome. We also know more about them than other gut microbes.

Viruses

Your gut microbiome is also made up of viruses. They can interact with and influence your gut bacteria. We know less about them than your gut bacteria.

Fungi

There are different types of fungi in your microbiome and the term includes yeasts and moulds. The role of these fungi in your health is less understood compared to what we know about bacteria.

Archaea

Archaea are types of microbes that are similar, but different, to your gut bacteria. They are less common and less well understood.


While the largest number of microbes are found in your gut you’re also covered in them. You have a microbiome in your mouth, called your oral microbiome. A skin microbiome. There’s a vaginal microbiome. And a lung microbiome. You’re covered in microbes from head to toe. They’re all around you too, in the air you breathe and on every surface you touch. You’re constantly exchanging microbes back and forth, picking them up on your fingers as you turn the pages of this book, up your nose when you inhale the scented summery breeze, when you touch your mouth as you’re eating a sandwich, and let’s not forget there’s microbes on your food too. We’ve been rightly taught to fear the bad bacteria that can cause terrible food poisoning or worse. But in doing that we’ve forgotten about the many harmless and friendly ones all around us.

As far as bacteria are concerned, we humans are the invasive species. Bacteria were here way before us. Throughout evolution we’ve co-evolved with our bacterial friends, mostly in harmony. In fact, we’re so entwined that for every human cell we have, there are roughly equal numbers of bacteria all over us and inside us too. If aliens were to land on earth, they wouldn’t call us human. Based on our cell count we’d be classified as a hybrid breed, equal parts human to bacteria. And we couldn’t live without them. Despite this, they’re so small that if you bundled them all together from across your body and weighed them, they’d weigh less than 500g, about a can of beans. And if you weighed only your gut microbes, they’d weigh about 200g, similar to a mango.

Where did these hitchhikers come from?

Your own personal gut microbiome is seeded at birth. Depending on how you were born and who your mother is you might have started life with very different gut bacteria. If you were born through your mother’s birth canal, your gut would have been seeded by bacteria from your mother’s vaginal microbiome and potentially a little bit of gut microbiome-rich poo too, pushed up your nose and into your mouth on your way out into the big cold world, and all over your skin. If you were born by caesarean section the first bacteria your gut is seeded with tends to be types of bacteria commonly found on skin, from being held by your parents, doctors and the hospital nurses, and from bacteria commonly found on hospital surfaces.

Your gut microbiome isn’t very diverse at this point. You only have a few types of gut bacteria that are in rapid flux as you quickly come into contact with other new bacteria around you. Breast milk contains bacteria that help to nurture your new-born microbiome as well as special Human Milk Oligosaccharides that feed your gut bacteria. As you start putting every single object in your mouth with pudgy grabbing fists you encounter more bacteria from the surfaces around you and not just from the skin of your parents holding you. It’s only when you start eating solid foods that your gut bacteria become more diverse, with the range of fibres in food feeding many more different types of bacteria. Your first five years are crucial for the healthy development of your gut microbiome. When you reach five years old your gut microbiome starts to settle down and stabilise and contains gut bacteria types that are commonly found in adults – an adult-like microbiome. From this point your microbiome becomes more resilient to change, for better or worse, and fluctuates less. Your microbiome continues to develop though, after all, it’s a living ecosystem.


Gut fact

What if … you didn’t have a microbiome?

This invisible collection of microbes – you wouldn’t be blamed for thinking, well, I can’t see them, how important can they really be? If you didn’t have a microbiome, you wouldn’t be doing too well. Scientists have specially bred microbiome-free mice inside a sterile plastic bubble engineered to prevent any bacteria getting in and completely isolated from the outside world. If you don’t look too closely the mice look like normal mice and in this sterile environment, they can live just as long. But they’re not quite what they seem. They have problems with their immune system so that any tiny infection has the potential to be life-threatening. Their guts are grossly enlarged and don’t work properly so they need extra nutrition and energy. Their brains don’t grow properly either, changing their learning and memory centres.1 And they behave oddly too.


What makes a healthy microbiome?

The more different types of gut bacteria you have – called the diversity of your gut microbiome – the more healthy you tend to be. It’s kind of like how well (or not) you can play the piano when you only have two piano keys versus all eighty-eight. It also matters which types of bacteria you have too – are those piano keys in tune or do they make you wince? In your gut you have between 200 and 1,000 different types (or species) of gut bacteria. Each species of gut bacteria contains multiple different subtypes called strains. Which types and how many of them you have is as unique to you as a fingerprint. Even identical twins share only 35 per cent of the same species of gut bacteria.2 Some of the bacteria in your gut we know are bona fide decent do-gooders. But much like us humans, apart from a few through-and-through bad eggs, most of our gut bacteria tend to be a bit situational in whether they’re ‘good’ or ‘bad’. They’re either ‘good-most-of the-time’ or ‘bad-most-of-the-time-but-occasionally-good’. Even the best bacteria with a squeaky-clean reputation like Akkermansia muciniphila that tends to be plentiful in people with great health, can occasionally behave badly. If Akkermansia muciniphila is starved, it gets hangry. I know we can all relate to that. If it’s deprived of fibre, it can worsen an allergic response to a food allergy.3


‘Good’ gut bacteria

Bacteria that produce molecules called metabolites that are good for your health. These bacteria are considered ‘good’ but their effect can vary depending on the person and situation.

‘Bad’ gut bacteria

Bacteria that produce molecules called metabolites that are harmful for your health. Whether they are considered ‘bad’ can depend on the person and situation.

Pathogenic bacteria

These bacteria can cause sickness and illnesses, ranging from stomach upsets to more serious health issues.


You and I likely have a very different gut microbiome. What we do have in common, though, are many bacteria that have the same jobs but different names. Like I have scientist colleagues called Kate, Asha and Ben – we all do scientific research, but we are not the same person. So just because you have one type of bacteria that I don’t, doesn’t mean that your microbiome is necessarily more or less healthy than mine. It’s what they do that counts. Think of your microbiome like the workers in a big organisation or company – the company being you. The aim of the workforce? To keep you happy, healthy and alive. As a company you wouldn’t want just a marketing department, no matter how many creative, brilliant ads they produce. You also need a strong product team, a kind and fair human resources team, and engineers crunching complex spreadsheets. You’d need cleaners to come and regularly clean the toilets so that workers don’t get sick or grumpy. And there always needs to be at least one bubbly person who loves organising after-work socials. Some people leave, and other new people join. For the company to grow and thrive, you need workers with a variety of different skills just like we need from our gut microbiome. And no matter which workers you have – making the company a happy place to work is what helps them do a great job. And it’s the same with your gut bacteria. By keeping your gut healthy and supplying your gut microbiome with the foods they need to thrive, your ‘good’ bacteria will flourish and the ones that have a bit more of a varied reputation are less likely to act out.


Blue poo

The shape, colour and frequency of your poo can help to tell you how healthy your gut and gut microbiome are. And you can take this one step further by measuring your gut transit time. This is the time it takes from when you eat something, to when it comes out the other end. To do this you’ll need a food that you’re pretty confident you’ll be able to easily identify, like sweetcorn or a large amount of beetroot (just don’t forget and panic that your wee and poo look bloody from the red staining of the juice!).

A few years ago I co-authored a scientific paper on transit time.4 In the study participants were given two bright-blue muffins to eat, as blue as the cookie monster, and measured the time it took to surface at the other ‘end’, aka as blue poo. We found that the gut microbiome is more strongly related to transit time than the shape of your poo, or how often you go.

Fast gut transit time is less than 14 hours

Healthy gut transit time is between 14 and 58 hours (up to 2.5 days)

Slow gut transit time is more than 58 hours (over 2.5 days)

What we found


	The average transit time was just a little over a full day, at just under 29 hours

	People who had a fast or slow gut transit time had different make-ups of their gut microbiomes than those with a healthy gut transit time

	The slow transit time produced fewer of the healthy special molecules called short-chain fatty acids and had higher amounts of ‘bad’ gut bacteria




When your gut microbiome is unhealthy

Your microbiome can become disrupted with an unhealthy balance of gut bacteria. In an unhealthy microbiome you have a lower diversity of gut bacteria – you have fewer different types. You also tend to lose some of the ‘good’ bacteria and there can be an overgrowth of ‘bad’ bacteria. There are many ways your gut microbiome can be disrupted, like having an unhealthy diet for a long period of time, stress, taking too many antibiotics, or from an illness. Infections, like getting diarrhoea on holiday, inflammation and diseases, can also throw the balance of your gut bacteria out of whack. An imbalanced gut microbiome can cause uncomfortable gut symptoms for some people and can influence how you feel and your health beyond your

What does your gut microbiome do, exactly?



Metabolites


Short-chain fatty acids


Immune system


Inflammation


Probiotic


Prebiotic



Digestive helpers



Why is fibre so special?



	It feeds your gut bacteria so that they can produce short-chain fatty acids and other helpful metabolites

	It acts like nature’s toothbrush. The mechanical action of fibre moving through your intestines can help to sweep away any build-up in your gut, keeping it healthy

	It helps to balance your blood-sugar levels by slowing the absorption of sugars into your bloodstream

	It keeps you feeling fuller for longer due to its bulkiness slowing down the emptying of your stomach. It also influences hormones that signal to your brain to tell you you’re full

	It helps your heart health by trapping the ‘bad’ type of cholesterol and preventing it being absorbed into your bloodstream

	It reduces the risk of many diseases, like colorectal cancer, type II diabetes and heart disease



AI’s ode to fibre: The Unsung Hero


















Marvellous metabolites




Short-chain fatty acids – metabolite royalty




Hello, hello, an extra dose of vitamins



Your microbiome and your immune system


How can you change your gut microbiome?




Besides food, what else can change your gut microbiome?










Faecal microbiota transplants




Fourth-century golden soup



How long does it take to improve your microbiome?



What’s your microbiome gut to do with it?


	Your gut microbiome is made up of 100 trillion microbes including bacteria, viruses, fungi and archaea

	A healthy gut microbiome is one with many different types of gut bacteria

	What you eat is one of the greatest influences on your gut microbiome

	Your gut microbiome is crucial to your health, impacting how your body and brain work

	A disrupted microbiome is linked to many diseases and disorders
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